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Abstract: In response to a shift to high-stakes assessments, teachers are changing their
instruction and approaches away from research-based formal training on best practices
teaching in response to the stress and pressure this shift has created (Avalos et al., 2020;
Gonzalez et al., 2017; Musoleno & White, 2010). More research is needed on teachers
who make the choice to exercise their agency or ability to implement practices in their
mathematics classrooms which align with the effective pedagogical methods. Barajas-
Lopez and Larnell (2019) described acts of creative subordination as an avenue for
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CHAPTER I

INTRODUCTION

The National Council of Teachers of Mathematics’ (NCTM) guiding principle for assessment
states that:

An excellent mathematics program ensures that assessment is an integral part of instruction,

provides evidence of proficiency with important mathematics content and practices, includes

a variety of strategies and data sources, and informs feedback to students, instructional

decisions, and program improvement (NCTM, 2000, p.89).
Despite the initial justifications for norm-based national testing or “high-stakes testing”, this type of
assessment has had a negative influence on both teacher- (e.g., limiting curriculum choices) and
student-related outcomes (e.g., loss of enjoyment in learning, increased test anxiety) (Jones, 2007
Putwain & Symes, 2011). The National Council of Teachers of Mathematics (NCTM, 2000) indicated
that effective teachers must be reflective learners within their field of practice as well as astute users
of assessment to adapt their teaching to their students’ diverse needs. National norm-based or “high-
stakes” testing place mathematics teachers in a strained position. On one hand, teachers want to create
classroom environments that nurtures the love of learning, while on the other hand, teachers feel the
pressure to regularly measure and to compare students for the sake of data and evaluations of teacher
effectiveness (Avalos et al., 2020; Wills & Sandholtz, 2009). While accountability measures have
enveloped education since the authorization of No Child Left Behind (NCLB, 2002), the Every

Student Success Act (ESSA, 2015) attempted to address concerns regarding these accountability

measures through related revisions, such as increasing states’ autonomy in decisions affecting how



and when to test their students and eliminating the adequate year progress requirement. However,
tension persists between the directives of national professional associations (e.g., NCTM, National
Research Council) and government entities with the implementation of accountability measures such
as NCLB (2003). This study sought to explore how teachers contended with the pressure from
performance-based assessment and accountability measures while maintaining pedagogically-sound
and research-based practices that yield successful learning outcomes.
Background of the Problem

Accountability legislation such as NCLB (2003) and ESSA (2015) have resulted in lingering
and unintended consequences for teachers and students. Recent research studying the impact of
increased levels of accountability and data-driven goals in public schools on teachers and students
found that accountability measures have had a significant adverse effect on teachers’ retention and
stress levels (Gonzalez et al., 2017; Ryan et al., 2017). Concerning student side effects, critical
theorists in education research have connected accountability measures with a neoliberalism agenda
that promotes competitive and performance-based systems of assessment (Apple, 2017; Barajas-
Lopez & Larnell, 2019; Yeh, 2018). Apple (2017) maintained that neoliberalism brought a marketized
view into public education, which assured that raising the levels of competition would yield greater
results despite mounting empirical evidence to the contrary. On one hand, there is a mastery-oriented
view of the use of assessments in which .... (e.g., using assessment data to guide instruction and to
provide justification for intervention strategies). While on the other, there is a performance-oriented
view of assessment data such that ... (e.g., using data to promote a comparative and competitive
system; Yeh, 2018). These performance-based assessments have contributed to heightening test
anxiety and stress in students when high-stakes tests use scores to reflect students’ abilities (Jones,
2007). How educators respond to these opposing views of the use of assessments can affect the types

of practices used and learning experiences created in mathematics classrooms.



Statement of the Problem

Focus on high-stakes tests has shifted the purpose and role of assessments in public
education, which may run counter to statements made by professional teaching associations calling
for an increase in cognitive demand, mathematical discourse, and development of deep conceptual
understanding in mathematics education (NCTM, 2000, 2014). Teachers are changing their
instruction and approaches away from research-based formal training in response to the stress and
pressure created due to the implementation of high-stakes testing (Avalos et al., 2020; Gonzalez et al.,
2017; Musoleno & White, 2010). Pressure to “teach to the test” causes teachers to deviate from
research-based best practices (Avalos et al., 2020). Despite this pressure, more research is needed
focusing on teachers who still make a choice to exercise their agency or ability to implement practices
in their mathematics classrooms that align with effective pedagogical methods. Barajas-Lopez and
Larnell (2019) described acts of creative subordination as an avenue for teachers to push back against
formalized curriculum assessments and reassert their power. This national problem provided the basis
for this study.
Purpose Statement

This study aimed to explore personal (teaching self-efficacy) and environmental (school goal
structure) factors influencing mathematics teachers’ goal orientations utilizing an explanatory
sequential mixed-methods design. The first phase of the study collected quantitative data measuring
middle school teachers’ self-efficacy, goal orientation, and perceptions of school goal structures. The
follow-up second phase of the study collected qualitative data regarding the teachers’ perceptions of
their schools’ goal structure and how teachers created their classroom goals. In the quantitative phase,
survey data were gathered from in-service mathematics middle school teachers to determine whether
mathematics teaching self-efficacy and perceptions of school goals were predictive of participants’
goal orientations. The second qualitative phase was performed as a follow-up to the quantitative
findings to provide detailed and rich descriptions of participants who perceived their school goal

structure as performance-based yet maintained a mastery-oriented approach to teaching mathematics.
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Research Questions
This study explored middle school mathematics teachers’ mathematics teaching self-efficacy,
goal orientations and perceptions of their school environments. The specific research questions were:
1. What are in-service middle grades mathematics teachers’ mathematics teaching self-
efficacy, goal orientation, and perceptions of school goal structure?
2. Does in-service middle grades mathematics teachers’ mathematics teaching self-
efficacy and perceptions of schools’ goal structure predict their goal orientation?
3. How do in-service middle grades mathematics teachers maintain their mastery goal
orientations while teaching in performance-oriented school environments?
Significance of the Study
The significance of this study rested on offering a deeper understanding of how teachers’
perceptions and beliefs inform their instructional decisions (as explored through goal orientation).
These decisions affect the type of instruction and subsequent student achievement (Chang, 2015).
Personal and environmental factors play an important role in teachers’ practice. Personal factors such
as personal goal orientation and self-efficacy drive teacher choices (Huang et al., 2007). Sommet and
Eliot (2017) argued that studying specific combinations of the goals and the reasons defined as
achievement goal complexes could help enhance researchers’ comprehension of the mechanisms that
exist in actual classrooms. Additionally, Cury et al. (2006) found that social cognitive theory and
achievement goal theory overlap in their ability to predict teacher behavior in mathematics
classrooms. This study provided a current and richer descriptive foundation for that connection by
focusing on in-service middle grades mathematics teachers and their classrooms.
Ethical Considerations
In the following section, ethical considerations such as this study’s assumptions, delimitations
and limitations were discussed. Justifications for study design choices and how ethical concerns were

addressed as included as well.



Assumptions

Simon (2011) defined assumptions as notions not within a researcher’s control but without
which there would be no research. Assumptions should be explicitly explained to make bare the
underpinnings of the conceptual framework for the study (Nkwake, 2020). The assumptions that
were undertaken in this study were ontological and epistemological in nature. First, [ am centered as a
realist and constructionist in my world perspective (Crotty, 2015). I assume that the evidence of the
goals and the level of confidence in teaching mathematics that in-service teachers possess is
discernible, observable, and measurable. I also have an interpretive epistemological view of
knowledge, which Crotty (2015) described as knowledge that is created through the interactions
between people and their environment. Considering this interpretation, I acknowledge my potential
for bias as the primary data collection instrument for the qualitative phase of this study. Therefore, the
themes that I uncovered were co-created by myself and the study participants.
Delimitations

Delimitations are the limits that define the breath of a study and acknowledge the possibility
of other questions/populations that could have been investigated (Simon, 2011) and help to frame the
boundaries of the study. This study focused on aspects of teaching within the classroom teachers can
affect such as their teaching self-efficacy, their mathematics teaching efficacy, their goal orientation,
and their interactions with their students. The problem was the pressure in-service teachers may feel
to focus on testing and performance data rather than increasing students’ mathematical knowledge
and skills. In-service middle school mathematics teachers comprise a small percentage of the
population being studied in the current research that focuses on the overlap between mathematics
self-efficacy and achievement goal orientation. This study endeavored to understand the reasons and
practices of in-service teachers, mathematics teachers who chose to stay in the profession. For these
reasons, potential participants were screened to determine their goal orientation, with those who were
mastery-oriented and had perceptions of performance school goal structures being selected. The

population for this study was sixth through eighth grade mathematics teachers in Oklahoma and the
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surrounding states. A purposive sampling strategy yielded a sample that reflected this as closely as
possible, barring an experimental design, current sixth through eighth middle school teachers in the
Southwestern region of the United States.
Limitations

Simon (2011) defined limitations as a study’s vulnerabilities that are beyond the researcher’s
control. Limitations are important to state because they can affect the outcomes and generalizability
of a study. This study relied on a voluntary response sample from the initial survey implemented to
collect a pool of potential participants for the qualitative phase of the study. According to Lohr
(2010), this created a risk of bias because only the respondents who feel the most strongly tend to
participate, which can skew the responses. Potential bias was addressed by offering gift cards as
incentives to increase the number of participants in the quantitative phase of the study, which could
also have increased the sample size. Informed consent from all adult participants was sought and
obtained. Permissions were also obtained from the researcher’s university (See Appendix A).
Minimal risk was anticipated for participants since all their responses were confidential and de-
identified. Pseudonyms and a participant ID were created to safeguard the participants’
confidentiality. These steps also helped reduce the risk for participants, so they were comfortable
providing honest responses. Another potential limitation was having mostly female participants in the
sample. However, this is still representative of the general classroom teaching population, which is
predominantly female (National Center for Education Statistics, 2022). Lastly, there was an
overrepresentation of teachers from urban teaching districts because of higher numbers of middle
grades teachers to meet the demand of higher student populations in urban areas. Once again, this was
representative of the teaching population since larger districts typically had more teachers.
The Subjectivity of the Researcher

Schwandt and co-authors (2007) devised a framework with four main principles grounding
ethical considerations for qualitative research — credibility, transferability, dependability, and

confirmability. These principles were considered in this study. For example, member checking was
6



conducted with participants, so they had a chance to review and raise any concerns with the
transcriptions of their interviews, which helped to preserve the credibility of my data. I used
qualitative and quantitative sources to triangulate the practices and beliefs of my participants to
increase the trustworthiness of my results. I included an extensive written record of the coding
process and my analysis of themes that I used to ground my interpretation of data. This process
upheld the final principles of dependability and confirmability because I made this process
transparent and grounded my findings in my data. These guidelines provided numerous checks within
this research design to safeguard my trustworthiness as a researcher which was necessary to perform
rigorous research (Bloomberg & Volpe, 2019; Patton, 2015; Schwandt et al., 2007).

Walshaw (2008) stated that the researcher’s subjectivity arises from the insertion of self into
data collection and analysis. Knowledge is co-created between the researcher and the participants.
Therefore, the researcher should acknowledge the conflicts and emotions that arise as the researcher
positions their self in the ongoing exchange of dialogue between the presented negotiated versions
(Walshaw, 2008). In considering my research study, I asked myself “why these questions?” The
answer was encapsulated in who [ am as a person and as a researcher and how I presented myself to
my participants. So much of my success in education has depended on the relationships I had with my
former teachers. The everyday interactions with caring teachers validated me as a person of value
and, along with the support of my family, gave me the will and courage to forbear and to work hard
for my education. Invisibility and a deficiency of voice characterized my existence as southern,
lower-middle class, black, female in classroom settings. According to statistics, I was not expected to
succeed. However, my teachers afforded me a chance to excel and celebrated my success. My
teachers pushed me to seek out opportunities such as attending a magnet school. I felt seen by my
teachers because of their efforts to connect with me personally. Later as a public junior high
mathematics teacher, I took special care to treat my students with respect, fairness, and kindness. As a
former mathematics teacher, I am uniquely situated to uncover the nuances in today’s mathematic

classrooms. I have felt the same pressures to conform to the generic educational demands passed
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down from national and state mandates while still trying to remain true to my core teaching
philosophy and professional training on what constituted good teaching and productive learning.
However, these connections were not without the risk of subjectivity. For example, I had to
be particularly vigilant against negative valuations of settings (i.e., charter schools) that run counter to
my beliefs of appropriately funded traditional public schools and negative valuations of teachers who
treated the classroom as simply a job, which contradicted my ideology that teaching is a vocation and
one of the highest acts of service I could give to society. Carefully monitoring my inner conflicts and
emotions through memo writing and self-questioning helped mediate these pitfalls. Some other
internal conflicts arose from the negotiation of building politics among teachers, parents, and
administrators, which came into play as I reasserted myself back into teacher settings after being
absent these last few years. The previous relationships I had formed with my potential participants
could have blinded me to some aspects of their descriptions of their interactions with students. Berger
(2015) described this aspect of subjectivity as the insider perspective, meaning my familiarity with
teaching middle school could have desensitized me to the uniqueness of my participants’ experiences.
The potential subjectivity was addressed further in my research methods, which used an explanatory
sequential mixed methods design to investigate the connections among goal orientation, mathematics
teaching self-efficacy and mathematics teachers’ perceptions of school goal structure in middle
school learning environments.
Definition of Terms

Agency: a person’s ability to affect and control their environment (Bandura, 2001).

Classroom goal structure: the overall classroom goal orientation created by a teacher’s practices and
her interactions with students in the mathematics classroom (Ames & Archer, 1988; Kaplan et al.,

2002; Pintrich, 2000).

Mastery classroom goal structure: classroom goal structure which emphasizes learning as a process

and assessments based on growth (Ames & Archer, 1988).
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Mastery goal orientation: the area of goals that relate to gaining knowledge and skill in academic

settings and failure is defined as not learning a new concept or skill (Elliot & McGregor, 2001).

Mathematics self-efficacy: a person's belief that she/he can accomplish a mathematical task as well

as an expectancy of a successful outcome (Hackett & Betz, 1989).

Mathematics teaching self-efficacy: a teacher’s confidence in his/her ability to teach students

mathematics and affect student outcomes (Tschannen-Moran & Hoy; 2001; Zee & Koomen, 2016).

Performance approach goal orientation: the area of goals that relate to how a person’s ability or
competence compares with others and demonstration of a person’s competence or ability (Elliot &

McGregor, 2001).

Performance avoidance goal orientation: the area of goals that relate to how a person’s ability or
competence compares with others, and the avoidance of demonstration of a person’s incompetence or

inability (Elliot & McGregor, 2001).

Performance classroom goal structure emphasizes learning as skill acquisition and assessment based

on normative student comparisons (Ames & Archer, 1988).

Personal goal orientation: the reasons as well as the goals learners choose in academic environments

(Ames & Archer, 1988; Pintrich, 2000).

Self-efficacy: a person’s cognitive assessment of his/her capabilities to plan and to perform actions to

obtain certain goals (Bandura, 2012; Bandura & Schunk, 1981).

Teacher student interactions: all social exchanges between teachers and their students in the

mathematics classroom (Ashton, 1985; Pianta et al., 2012).



Teaching self-efficacy: a teacher’s confidence in his/her ability to teach students as well as his/her
confidence that his/her teaching can affect student outcomes (Buss, 2010; Dellinger,

2002; Tschannen-Moran & Hoy; 2001; Zee & Koomen, 2016).

Organization of Summary

Since the authorization of NCLB, the tension between “teaching-to the test” practices and
research-based practices of professional teachers has resulted in added stress that has changed
teachers’ classroom behaviors (Gonzalez et al., 2017; Ryan et al., 2017). Chapter 1 discussed the
connection between changes in teacher instructional practices/approaches to teaching and
accountability measures (Avalos et al., 2020; Wills & Sandholtz, 2009). Teachers respond to the
added stress by changing classroom practices accordingly, aligning to performance-oriented goals
(Avalos et al., 2020; Gonzalez et al., 2017; Musoleno & White, 2010). Chapter 1 noted how this
study contributed to understanding how mathematics teachers’ beliefs and goal orientation are
connected based on their school setting, which can extend the fields understanding of the role that
high-stakes testing has on teachers’ and their practice.

Chapter 2 reviews relevant background research studying personal, behavioral, and
environmental factors that influence teachers’ approaches. Specifically, three factors were discussed:
mathematics teaching self-efficacy, personal goal orientation, and school goal structures. The
behavioral and environmental factors were characterized by the teacher-student interactions that were
also discussed in relation to mathematics teaching self-efficacy and personal goal orientation. All
three factors were shown to significantly influence teachers’ practices and therefore warrant an in-
depth study of the connections among these factors. It is imperative to understand how these factors

contribute to ways teachers were maintaining their mastery goal orientations.
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Chapter 3 outlines the methods used in this study, which included the research study design,
participant selection, data collection process, instruments, and data analysis. In addition, the reasoning
for the research design and the model-building process was detailed in Chapter 3.

Chapter 4 discusses the results of this study in three parts. In the first part, results were
organized by research questions 1 and 2, with demographic and multiple regression model findings.
The second part of chapter 4 addressed research question 3 and the themes uncovered from careful
examinations interview transcriptions. Finally, the last part of chapter 4 investigated and reconciled
the findings of this study’s quantitative and qualitative phases.

Finally, in chapter 5, significant results were considered in relation to previous research.
Implications for teaching practice and the support of in-service and preservice middle grades
mathematics teachers were examined. Finally, the limitations of this present study, and possible

directions for future areas of research, were detailed as the discussion of the findings concluded.
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CHAPTER II

BACKGROUND LITERATURE

Chapter 2 is organized into three sections. The first section outlines an overview of recent
literature examining personal factors such as self-efficacy and personal goal orientation along
with behavioral and environmental factors such as classroom goal structure and teacher-student
interactions in the mathematics classroom. The next section presents the conceptual framework
that forms the foundation for this study. The last section discusses the research themes uncovered
in previous sections and how this study attempts to address the gaps highlighted in recent
research.

Self-Efficacy as a Personal Factor

Research has shown that self-efficacy in mathematics greatly affects career choices and
college trajectories because students will avoid careers that are heavily dependent on mathematics
when their confidence in mathematics is low (Betz & Hackett, 1986). Secondly, mathematics
introduces students to fundamental concepts needed to pursue successful careers in STEM fields
(Parker et al., 2014). Lastly, self-efficacy and achievement in mathematics can be gatekeepers to
accessing higher education and other educational opportunities (Wilson, 2014). Given the critical
importance of self-efficacy in mathematics, this topic has been explored extensively in the field.
The following section of the literature review discussed self-efficacy theory as it related to
mathematics education starting with a broad overview perspective and narrowing to the

domain/task-specific view.
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Self-Efficacy

Bandura’s (1989) social cognitive theory is the foundation for self-efficacy theory.
Bandura theorized that human behavior could be determined by using a tripartite system of
interactions between a person, their environment, and their behavior. People carry their beliefs,
emotions, attitudes, and dispositions into an environment. The environment is the situation in
which a person finds her/himself. The environment could be scaled from a one-on-one interaction
in a classroom to an entire middle school or college. Finally, one’s behavior encompasses all the
outward and observable reactions of the person to the environment. Bandura (1989) described the
tripartite system as having bidirectional pathways between the three parts. For example, personal
factors could influence behavior and behavior influencing personal factors. According to Social
Cognitive Theory, humans’ primary mechanism that humans employ is their agency, which
is their ability to affect and control their environment.

A person’s agency can only be initialized after careful consideration of what is needed to
be successful. Self-efficacy theory is based upon a person’s belief in their agentic potency-how
well a person can affect their behavior and environment (Bandura, 2001). Self-efficacy is defined
as a person’s cognitive assessment of their capabilities to plan and perform actions to obtain
certain goals (Bandura, 2012; Bandura & Schunk, 1981). Self-efficacy has two factors - efficacy
expectations and outcome expectations. For example, Bandura (1977) stated that if a
person perceives themselves as being self-efficacious, they believe not only that they perform a
task (efficacy expectation) but that the outcome will be successful (outcome expectation). As an
illustration, a teacher can believe they can teach fractions; however, they may or may not believe
that their teaching of fractions will erase all their students’ misconceptions. Self-
efficacy expectation beliefs (SE) influence choices and can lead to decisions that help or hinder a
person in achieving certain goals (Bandura, 2001).

When considering the behavioral factors, Bandura and Locke (2003) argued that

according to social cognitive theory, people can preplan behaviors in anticipation of complex
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tasks, as well as the ability to react and to readjust after each task as well. In other words, high
self-efficacy gives a person the capacity to anticipate successful strategies and adjust after
unsuccessful ones. People create these prior adjustments by setting high goals and skill
acquisition levels for themselves, which generates a negative space that the person moves to
fulfill (Bandura & Locke, 2003). Bandura’s self-efficacy theory clarified and defined this
negative space as a place that manifests successful anticipatory strategies. Once a person has tried
the task, they make reactionary. These adjustments arise when a person has reflected on what
they have done and how successful they were depending on their judgments of their performance.
It leads to a new level of self-efficacy, which is greater or lesser than the original state. Then, the
process starts all over again because there are new tasks that creates a new negative space, new
goals, and a new desire for additional skills. This negative space is created by the changes in a
person’s goals and expectations as they modify their self-efficacy since self-efficacy is based on a
variety of sources.

A person constructs self-efficacy from numerous possible sources: mastery experiences,
vicarious experience, social persuasion, and emotional/physiological states (Bandura, 1977
Usher et al., 2019; Usher & Pajares, 2009). Mastery experiences are those past experiences that a
person has judged to be successful or unsuccessful. In contrast, vicarious experiences are those
experiences in social learning where a person learns by watching another person successfully or
unsuccessfully accomplish a given task. Stevens et al. (2013) presented evidence that middle-
level mathematics teachers who had taken a higher number of mathematics classes beyond
algebra also reported higher levels of self-efficacy than teachers from the same population who
had taken fewer classes. That study indicated that teachers with a higher number of mathematics
classes beyond algebra were more confident in their ability to solve the mathematical content
presented in their professional development courses. As a result of having more mastery
experiences, this group of teachers entered professional development courses with higher self-

efficacy than their counterparts. On the other hand, vicarious learning could occur as a novice
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teacher watches her mentor successfully teach a challenging mathematics lesson. Social
persuasion is positive or negative feedback that a person receives while completing a task (e.g.,
thumbs up or vocal cues from a teacher as they walk around observing students as they work or
verbal feedback from a peer who observed their teaching). Finally, the last sources are the
physical and emotional states that a person experiences while doing a specific task (e.g., increase
in heart rate or sweating a teacher feels when anxiously presenting a lesson while using a new
instructional strategy in front of their first period class).

Understanding self-efficacy expectation beliefs is paramount because self-efficacy is
predictive of behavior and affect (Bandura, 1982) and achievement (Bandura & Schunk, 1981;
Muenks et al., 2018). For instance, Berkant and Baysal (2018) investigated the changes in
preservice teachers’ academic efficacy and teaching efficacy after attending an intensive
alternative training education program which involved pedagogical coursework. Their results
suggested that the preservice teachers’ academic efficacy decreased while their teaching self-
efficacy remained unchanged. Berkant and Baysal (2018) posited that a short training period only
increased their knowledge of how difficult the teaching job would be in the future without
providing any opportunities to implement their new knowledge. That study provides an excellent
example of creating a vicarious learning experience for preservice teachers but without the potent
mastery experiences that implementation would have provided. Recall that Bandura and Locke
(2003) stated that a person considers his or her perceived cognitive, social, and affective abilities
when assessing their self-efficacy for a task, which certainly applies to mathematics teachers as
well. In more domain/task-specific language, teachers assess their knowledge, social skills, and
ability to regulate their emotional states when assessing their confidence in teaching mathematics.
The next subsection will review background literature on the domain and task-specific area of

teaching self-efficacy and how teaching self-efficacy has been defined and measured.

15



Teaching Self-Efficacy

Literature defined teaching self-efficacy as a teacher’s confidence in their ability to
teach students as well as their confidence that their teaching can affect student outcomes (Buss,
2010; Dellinger, 2002; Tschannen-Moran & Hoy, 2001; Zee & Koomen, 2016). Early in the
development of assessments, Armor et al. (1976) created an instrument that defined teaching self-
efficacy using two items. The first item measured general teaching efficacy, delineating teachers’
confidence in their ability to overcome external factors such as social economic status and
students’ intellectual capacity. The second item measured personal teaching self-efficacy and
defined how confident a teacher felt in their ability to influence student learning and engagement.
However, many researchers argued that teaching was comprised of more than just those two
factors. Tschannen-Moran and Hoy (2001) argued that the Ohio State Teacher Efficacy Scale
(OSTES) or the Teachers’ Sense of Efficacy Scale (TSES) was a more valid and reliable
instrument because the OSTES expanded the area of domain specific tasks associated with
teaching, which in turn allowed teachers to make a more accurate assessment of their teaching
capabilities and expected outcomes. Tschannen-Moran and Hoy (2001) utilized three factors to
explore teacher self-efficacy: student engagement, instructional strategies, and classroom
management. Several additional instruments have been developed to capture the domain and task
specificity of teaching. Enochs, Smith and Huinker (2000) developed the Mathematics Teaching
Efficacy Beliefs Instrument (MTEBI) by adapting the Science Teaching Efficacy Beliefs
Instrument Form A (Riggs, 1988; Riggs & Enochs, 1990) and Form B (Enochs & Riggs, 1990) in
order to assess preservice teachers’ mathematics teaching self-efficacy. The MTEBI instrument
relied on Bandura’s (1977) aforementioned factors of efficacy expectations and outcome
expectations. A variety of other self-efficacy have been developed that align with the specific
interests of researchers (Malinen et al., 2013; McGee & Wang, 2014; Love et al., 2019).

Nonetheless, the TSES and the MTEBI remain widely used within the field (Segarra & Julia,
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2022; Tassell et al., 2019; Thomson et al., 2017). In the following section, research findings in
teaching self-efficacy have been separated into teacher versus student-related outcomes.
Teacher Related Outcomes

Previous research has raised questions about the sources of teaching self-efficacy and its
relationship to other domains. Researchers have found that teaching self-efficacy can
be developed through successful fieldwork experiences and positive mentorships with
experienced teachers (Brinkman, 2019; Charalambous et al., 2008; Hunt-Ruiz & Watson, 2015).
Recent research has highlighted positive relationships with teaching self-efficacy in specific
subject domains, such as mathematics self-efficacy, among preservice teachers during their
preparation programs (Briley, 2012; Brinkman, 2019; Giles et al., 2016). These findings support
previous research indicating that increased content knowledge and pedagogical content
knowledge increase teaching self-efficacy (Corkin et al., 2015; Morris et al., 2017; Moseley &
Utley, 2006; Utley, Moseley, & Bryant, 2005; Zee & Koomen, 2016). Teaching self-efficacy also
has positive associations with feelings of autonomy and reflective practices (Noormohammodi,
2014), student-centered teaching (Cao et al., 2018), and the classroom goals adopted by
teachers (Skaalvik & Skaalvik, 2017). Tassell et al. (2019) found that in-service elementary
mathematics teachers’ teaching self-efficacy increased during a three-year professional
development program on integrating technology into classroom practices, while teachers in the
control group experienced a decline during the same period. That finding indicated that teaching
self-efficacy is malleable and could be increased after a period of intervention.

Furthermore, previous research has demonstrated significant relationships between
teaching self-efficacy and other constructs in the affective domain, such as beliefs about
mathematics (Corkin et al., 2015), anxiety about teaching mathematics (Gresham & Burleigh,
2019; Unlu et al., 2017), positive attitudes towards teaching (Kartal, 2020), teacher burnout
(Chesnut & Burley, 2015), teachers’ self-esteem (Huang et al., 2007), and teachers’ stress

(Gonzalez et al., 2017). Kartal (2020) asserted that preservice mathematics and science teachers'
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attitudes toward teaching have a positive correlation with efficacy beliefs for student engagement,
use of instructional strategies, classroom management, and in teaching with classroom
management efficacy beliefs explaining the most variance in their attitudes when year, gender,
grade, and department were held controlled. In other words, as preservice teachers’ teaching self-
efficacy improved, so did their attitudes toward teaching, even when considering other factors
that might influence these attitudes. These studies demonstrated the important relationships
between teaching self-efficacy and other affective factors.

Student Related Outcomes

Current research has demonstrated numerous effects of mathematics teaching self-
efficacy (MTSE) on student outcomes (Cao et al., 2018; Chang, 2015; Wolters & Daughtery,
2007; Zee & Koomen, 2016). Chang (2015) investigated the connections between elementary
mathematics teachers’ MTSE, their students’ mathematics self-efficacy, and their students’ math
achievement. Chang (2015) reported that students taught by teachers with high MTSE had higher
mathematics self-efficacy than those who were in the moderate to low range of MTSE. In
addition, Chang (2015) found that MTSE significantly predicted students’ mathematics self-
efficacy and mathematics achievement. Chang (2015) noted that of the two factors comprising
mathematics teaching self-efficacy, personal mathematics teaching efficacy had greater predictive
value than the mathematics teaching outcome expectancy.

Furthermore, the results of that study showed that MTSE combined with students’
mathematics self-efficacy had a greater significant effect than MTSE alone. Therefore, focusing
on developing teachers’ MTSE can potentially have a more robust return on the development of
students’ mathematics self-efficacy and subsequent achievement when combined with efforts to
increase students’ mathematics self-efficacy. However, there is still a need to understand how
mathematics teachers navigate the negative space, the area created after reflecting on teaching
successes and failures, and connections between their personal teaching self-efficacy and their

professed goals for teaching. For instance, this negative space could provide evidence that
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mathematics teachers have the teaching self-efficacy to teach fractions. However, perceptions of
their school environment might inhibit them from reflecting their instruction aligned to their self-
identity. This study could illuminate how mathematics teachers approach that negative space by
exploring the potential connection between teacher self-efficacy, goal orientation, and their
school environment. The following section discusses personal goal orientation as a personal
factor and its influences on teachers and students while also being an environmental factor
shaping classrooms and schools.
Achievement Goal Orientation as a Personal Factor
Personal Goal Orientation

According to accumulated research, achievement goal theory concerns the reasons and
the behaviors students use to accomplish academic goals (Pintrich, 2000; Kaplan et al., 2002).
Recent research scrutinized the framework of achievement goal theory to uncover the
motivational processes students create and use to achieve academic agendas. These personal
frameworks are referred to as personal goal orientations. According to seminal literature, goal
orientations separate into two categories: mastery goal orientation and performance goal
orientation (Ames & Archer, 1998; Elliot & McGregor, 2001; Lee et al., 2016; Pintrich, 2000;
Schunk et al., 2014). Mastery goal orientation is the area of goals related to gaining knowledge
and skill. Mastery goal orientation is related to intrinsic motivation, where learning is the goal
and is pursued because learning is valued. Meanwhile, failure is defined as not learning a new
concept or skill. On the other hand, performance goal orientation is the area of goals that relate to
how a person’s ability or competence compares with others. In other words, for a student with a
performance goal orientation, failure is defined as not appearing competent in front of their peers.
In contrast, success is defined as demonstrating their ability compared to their peers. Researchers
have focused on different aspects of goals; therefore, different names have been created for
similar categories of goal orientations. For example, Dweck and Leggett (1988) described goal

orientation in terms of learning versus performance, while Skaalvik (1997) described goal
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orientation as task versus ego-oriented. Finally, Ames (1992) defined goal orientation as mastery
versus ability. In all three cases, mastery orientation was aligned with task and learning goals,
while performance orientation was aligned with ego, performance, or ability goals. Elliot and
McGregor (2001) further delineated an approach or avoidance feature to each goal orientation
and posited a 2 x 2 goal orientation framework with four factors — mastery-approach, mastery-
avoidance, performance-approach, and performance-avoidance. For the sake of this study,
mastery and performance goals will be collapsed to include both avoidance and approach.

A teacher’s personal goal orientations are crucial because research evinced its impact on
numerous student outcomes. Consequently, the influences of achievement goal theory on
achievement, affect, behavior, and cognition of students will be addressed in this section.
Previous research has found a positive correlation in interactions between personal mastery goal
orientation and achievement (Cleary & Kitsantas, 2017; Elliot & McGregor, 2001; Fadlelmula et
al., 2015; Gutman, 2006; Larsen, 2015; Muenks et al., 2018; Nasser-Abu Alhija & Amasha,
2012; Plass et al., 2013; Sekreter & Doghonadze, (2015); Urdan, 2004). For example, Larsen
(2015) found that adults who expressed a learning or mastery goal orientation had deeper levels
of engagement in the flipped classroom environment as well as the higher levels of achievement
by the end of the course while Plass et al. (2013) used goal orientations to predict the level of
performance in an online game. Mastery goal orientation is also positively correlated to self-
efficacy (Cleary & Kitsantas, 2017; Fadlelmula et al., 2015; Gutman, 2006; Muenks et al., 2018;
Nasser-Abu Alhija & Amasha, 2012; Urdan, 2004), positive self-theories or incremental mindset
(Dweck & Leggett, 1988; Willingham, 2017), less anxiety towards learning mathematics (Elliot
& McGregor, 2001; Federici et al., 2015; Filippello et al., 2018; Skaalvik, 1997), and effective
self-regulated learning strategies (Ames & Archer, 1988; Cleary & Kitsantas, 2017; Elliot &
McGregor, 2001; Fadlelmula et al., 2015; Federici et al., 2015; Muenks et al., 2018; Nasser-Abu
Alhija & Amasha, 2012; Ocak & Yamac, 2013; Urdan, 2004). Goal orientation also has been

found to impact students’ cognitive strategies (Eliot & McGregor, 2001; Fadlelmula et al., 2015).
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In their study, Eliot and McGregor (2001) discovered that mastery goal orientations could
positively predict students’ use of deep-learning strategies while performance avoidance goal
orientations could positively predict students’ use of surface-learning strategies and
disorganization. As discussed in this section, mastery goal orientation has been shown to
positively influence students to develop adaptive learning behaviors while lessening negative
dispositions towards mathematics and maladaptive learning strategies.
Environmental and Behavioral Factors
Classroom Goal Structures

In considering goal orientation, one must consider how achievement goal theory is
characterized and examined at the classroom level. Classroom goal structures are defined as the
overall classroom goal orientation created by a teacher’s practices and their interactions with
students in the mathematics classroom (Ames & Archer, 1988; Kaplan et al., 2002; Pintrich,
2000; Urdan & Kaplan, 2020). In other words, classroom goal structures represent a complex
interaction between the teacher and the students in the math learning environment. The area
occupied by the teacher encompasses the teacher’s beliefs, self-efficacy, and personal goal
orientation. All of this determines how teachers approach teaching (Lauermann & Butler, 2021).
Meanwhile, the student side of classroom goal structures encompasses their levels of ability,
perceptions, emotions, self-efficacy, and personal goal orientations. The classroom is the area of
overlap. This overlap can be described as the teacher-student interactions, which include the day-
to-day conversations, feedback, and instruction. Therefore, the classroom is the environment that
the teacher creates for themselves and their students. Several studies indicated influences on
classrooms’ goal structures are: teachers’ classroom management styles (Filippello et al., 2018),
level of emotional support, teachers’ self-efficacy (Ames, 1992; Ewing, 2016; Smart, 2014), and
relational goals as defined as the desire to foster caring relationships with students (Butler &

Shibaz, 2014).
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Another area of the classroom goal structure concerns how the teacher’s classroom goal
structure influences the students in the learning environment (Fadlelmula et al., 2015; Federici et
al., 2015; Gutman, 2006; Nasser-Abu Alhija & Amasha, 2012; Urdan, 2004). Fadlelmula et al.
(2015) found that the classroom goal structure adopted by the teacher and perceived by the
students correlated highly with the personal goal orientations that students adopted in that
classroom. Ames (1992) was more detailed and specific in characterizing teacher behaviors
exhibited when creating a mastery versus performance classroom goal structure learning
environment. Her research focused on three areas in the classroom environment under the direct
influence of teachers: curriculum design, assessment practices, and power-sharing. Some studies
affirmed mastery goal structure behaviors such as offering novel and meaningful tasks which
emphasize increasing skill or knowledge (Ames, 1992; Ames & Archer, 1988). Steven et al.
(2013) reported that mastery classrooms used assessments that stress correcting mistakes and
increasing effort. Mastery-oriented teachers offer emotional and instructional support and
encourage students to be autonomous and self-regulated (Fadlelmula et al., 2015; Federici et al.,
2015; Gutman, 2006; Nasser-Abu Alhija & Amasha, 2012; Urdan, 2004). A subset of studies
(see Ewing, 2019; Smart, 2014) assessed students’ perceptions of their interactions with their
teachers to investigate goal structures. This set of studies found that positive teacher behaviors
were positively correlated with students having mastery orientation. It should be noted that
conflicting orientations coexist at the classroom level just as they can manifest themselves as
multiple goals at the personal level (Ames, 1992; Kunst et al., 2018; Nasser-Abu Alhija &
Amasha, 2012; Pintrich, 2000).

School Goal Structures

In continuation of contemplating goal orientations, one must further consider how
achievement goal theory is defined and investigated at the school level. School goal structures are
defined as the goals enacted and communications conveyed through the procedures and

guidelines within a school (Ames & Archer, 1988; Anderman, et al., 2010; Kaplan et al., 2002;
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Pintrich, 2000; Wolters et al., 2010). Research has found that school goal structures have a two-
factor composition: mastery goal structure and performance goal structure. A low to moderate
correlation exists between these two factors (Deemer, 2004; Wolters et al., 2010). Deemer (2004)
also found that teachers’ perceptions of their school’s mastery goal structure related positively to
their personal goal orientation and their personal teaching self-efficacy. Several studies (list a
few) have explored how schools can adopt a mastery goal structure to support more adaptive
student learning outcomes. Recommendations focus on school practices such as:

e Eliminating ability grouping in favor of grouping by student-led topics or interests.

e Providing more high cognitive tasks that encourage problem-solving and unique

strategies.

e Offering more choice to students in tasks and class selections.

e Recognizing effort and progress over grades and scores.

e Evaluations and testing used for interventions and instructions instead of rankings

(Anderman, et al., 2010; Machr & Midgley, 1991).

This research study could help describe how mathematics teachers approach the negative
space created when teaching in a school climate misaligned with personal goal orientation and
classroom goal structures. In addition, it is essential to comprehend how this navigation takes
place during the process of creating their classroom goal structures. The final part of this section
of the literature review will consider how teacher student interactions are defined as a behavioral
factor and in the mathematics classroom.

Teacher-Student Interactions (TSI)

As human beings, relationships consume a large part of our existence. Relationships at
work, school, and home shape our views of ourselves and the world. These relationships or
interactions become the foundation for our values, beliefs, and identities (Gee, 2000). Consider

for a moment our school experiences. Students draw upon their past experiences being a student
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in a mathematics classroom to form their beliefs, attitudes, and emotions about mathematics as a
subject. The relationship between the mathematics teacher and their students is crucial to the
students’ experiences in the classroom. These day-to-day interactions have profound and lasting
effects on students’ mathematics self-efficacy and goal orientation (Filippello et al., 2020; Martin
& Rimm — Kaufman, 2015; Smart, 2014; Willingham, 2017). In other words, students’
development of their mathematics confidence and approach to mathematics is informed by their
experiences in the classroom and will continue to influence them into adulthood (Betz & Hackett,
1986; Hall & Ponton, 2005). These interactions are meaningful because they influence careers
and life paths for students (Betz & Hackett, 1986). These interactions are an area of study that is
pressing for mathematics classrooms today because of the necessity for students to continue into
higher mathematics for various careers. The following paragraphs are divided into two
subsections. The first subsection is a discussion surveying the definition of TSI for this study and
its conceptualization. The relationships among mathematics self-efficacy, goal orientation, and
teacher student interactions (TSI) are explored in the second section.

According to Bandura's social cognitive theory, human behavior could be attributed to an
interactive system. This interaction circulated between three domains, the person, their
environment, and their behavior (Bandura, 1989). When considering the mathematics teacher as
the person, their behavior encompasses the teacher’s practices in their classroom. The personal
factors are the mathematics teacher’s beliefs, attitudes, and approaches to teaching. Finally, the
environment is the teacher’s classroom climate. Students could also be considered as part of the
mathematics teacher’s environment. As a result, teacher-student interactions (TSI) could be
characterized as the interplay among the teacher with their students in their classroom on the day-
to-day basis. Matteson et al. (2011) presented evidence indicating that some teachers see TSI as a
way to encourage and motivate students to do well in mathematics. Data from subsequent studies
support the supposition that teachers’ content knowledge and beliefs are related to their

interactions with their students (Bourgeouis & Boberg, 2016; Pianta et al., 2012). Ashton (1985)
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also framed teacher interactions by the role a teacher adopts in their classroom. This role
indicated whether the teacher’s primary interest was on students’ social development versus
achievement. This interest facilitated specific attitudes and attributions toward students’ abilities
and lack of achievement. In view of these different considerations, TSI is defined as all social
exchanges between teachers and their students in the mathematics classroom for the purpose of
this literature review. To operationalize the types of teacher-student interactions (TSI), Allen et
al. (2013) described three domains for TSI:

e Emotional support including interactions governing creating connectedness,
responding to students' emotions, and considering of students' need for peer
interaction and autonomy.

e Instructional support including interactions related to presenting content, engaging
students in higher cognitive thinking, and analyzing the level of feedback on students'
thinking.

e Organizational support including interactions focused on behavior control,
maintaining students’ focus, and varying teaching strategies.

The researchers found that all three domains of teacher support were predictive of student
achievement, regardless of the content area. In particular, the emotional and instructional support
domains accounted for a significant variance in students' academic achievement with 12.8% and
8.9% respectively (Allen et al., 2013).

TSI is essential in middle grades because students undergo drastic developmental
changes during these critical years, as well as the shift from task-based instruction to
performance—based. (Midgley et al., 1995; Tuominen et al., 2020; Wigfield et al., 1991). As a
result, students’ perceptions of school and confidence suffer during these transitional years. As a
case in point, Rice et al. (2013) observed a decline between elementary school and junior high

students' perceptions of the level of support they receive from their mathematics teachers. Studies
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have further differentiated the categories of teacher support by investigating the effects of
different domains of support on student achievement and other learning outcomes. Several studies
have found that emotionally supportive learning environments in which students viewed their
teachers as patient, approachable, and understanding increased engagement and achievement
(Pianta et al., 2012; Matteson et al., 2011; Smart, 2014; Thornberg et al., 2020). For example,
Smart (2014) argued that cooperative teaching behaviors have high predictive value on students’
adaption of personal mastery goal orientation, their mathematics self-efficacy and their views and
beliefs concerning the value of science. Smart (2014) found that emotional support was
particularly important, especially in middle and high school environments because of
developmental changes in the student population. This is especially true for special populations
such as African Americans (McCoy et al., 2017; Strayhorn, 2015) and graduate students (Lee,
2008),where a positive relationship between the teacher and student increased student persistence.

Recent research focused on the instructional support domain of TSI has yielded
significant outcomes (Bjorklund et al., 2018; Ewing, 2016; Wong et al., 2018). Bjorklund et al.
(2018) and Ewing (2016) researched the topic of TSI in early childhood mathematics education.
They learned that making time for student thinking (Bjorklund et al., 2018) and giving effective
feedback in the form of questioning (Ewing, 2016) have a positive impact on student learning and
achievement. Bjorklund et al. (2018) argued that this is even the case when the child is engaged
in play in a one-on-one social exchange with the teacher and not just during times of traditional
teaching. Instructional support in designing engaging tasks within students’ upper range of ability
improved students’ mathematics self-efficacy as well (Margolis & McCabe, 2006).

Finally, in the area of organizational support, several studies have found that effective
classroom management and a positive climate in the classroom lead to positive academic
outcomes (Cheema & Kitsantas, 2014; Gamlem, 2019; Patrick et al., 2001). Gamlem (2019)
reported that a negative climate and behavior management correlated negatively. These findings

suggested that teachers who struggled with behavior management generated negative classroom
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climates. On the other hand, Gamlem (2019) demonstrated that behavior management and a
positive classroom climate had a positive relationship.
TSI and Self-Efficacy

From the viewpoint of teachers, there are important findings concerning the quality of
teacher-student interactions. Cao et al. (2018), Ewing (2016), Perera and John (2020) all argued
that teaching self-efficacy affects teacher-student interactions. Ewing (2016) examined TSI in
one-on-one teaching scenarios. She analyzed six types of interactions — scaffolding, double-bind,
illusion of competence, post-question wait-time, questioning and prompting. Scaffolding, post-
question wait-time, questioning and prompting were positive influencers during intensive
teaching and learning situations.

On the other hand, double-bind, and illusion of competence were reported as having a
negative effect on the student’s ability to develop mathematical reasoning. Ewing (2016) posited
that differences in teachers’ level of experience determined how well teachers asked tailored
probing questions and confronted students’ shallow learning strategies. This by extension,
encompassed areas of teachers’ teaching self-efficacy in leading and directing conversations
about mathematics. Ewing (2016) related teachers' mastery experiences with questioning and
actively monitoring student learning as determinants of how well they perform those tasks in real-
time.

As for students, Martin and Rimm-Kaufman (2015) found that TSI in 5%-grade
mathematics classes that provided emotional support mediated the effects of students who had
low mathematics self-efficacy. Additionally, Martin and Rimm-Kaufman (2015) argued that
students’ perceptions of classroom conflict levels were negatively related to their perceptions of
their relationships with their teachers. In other words, how students perceived their relationship
with their teacher impacted their perception of their classroom climate. That study proposed that
emotional support moderated the effects of low mathematics self-efficacy more than instructional

and organizational support. That study underscored the importance of TSI which prioritize
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students’ social and emotional needs. However, does this apply to older students as well? Cheema
and Kitsantas (2014) found that among 9th through 11%- grade mathematics classes, mathematics
self-efficacy and students’ perceptions of TSI predicted their subsequent mathematics
achievement. Conversely, mathematics self-efficacy can also be an antecedent for behavior in
TSI. Wood et al. (2015) found that mathematics self-efficacy predicted the level of interaction
that Black males had at the college level. Black males with greater mathematic self-efficacy had
more interaction with their advisors, which corroborated Skaalvik et al. (2015) findings that
emotionally supportive TSI were positively related to students’ help-seeking in the classroom.
TSI and Goal Orientation Theory

Kaplan et al. (2002) theorized that when teachers' instructional practices coincide with
their goal orientation, it affects how teachers interact with students. For example, Kaplan et al.
(2002) reasoned that mastery goal-oriented teachers would manifest certain practices such as
seeing a mistake as a learning opportunity, expecting students to be active learners, and
emphasizing understanding why something is correct over just being correct. Certain behaviors
that teachers exhibit through interactions with their students create their classroom goal
structures, including goals that center around developing relationships with their students (Butler,
2007; Butler & Shibaz, 2014; Retelsdorf, et al., 2010). Research has also shown that teacher
interactions that support student autonomy by giving students more choices and offering self-
paced instruction while lessening perceived psychological control predicted students having a
mastery goal orientation (Filippello et al., 2018). Additionally, a non-controlling teaching style
helped students to develop positive dispositions and autonomous approach to academics (Reeves,
2009). Some studies explored TSI in conjunction with other conceptual frameworks, such as
growth mindset (Dwerk & Leggett, 1988). For example, Willingham’s (2017) qualitative study
found that the case study teacher expressed a mastery-oriented approach to teaching when
interviewed and believed she could grow her mathematical teaching skills. The case study teacher

practiced various forms of support while being observed:
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e She made room for and valued student thinking.
o She developed specific goals that are related to instructional strategies, such as
modeling problem-solving strategies for her students.
e She exhibited flexibility to adjust her instructions to accommodate her struggling
students.
e  She used students' assessments to evaluate how well she was reaching her teaching
goals.
The growth mindset of the case study teacher characterized many common features of teachers
who emphasize the importance of their interactions with students as a source of motivation to
improve their teaching (Willingham, 2017).
Conceptual Framework
Bandura (1989) conceptualized through social cognitive theory that human behavior was
motivated by a continuous interaction model. Implicit in the conceptual framework of social
cognitive theory is the assumption that human beings create goals using their agency while
interacting with their environment (Bandura, 2001). Herein lies a fundamental connection
between self-efficacy theory and achievement goal theory- the importance of goals. Bandura and
Schunk (1981) characterized goals into two groups. Proximal goals were goals that were within
one’s range of current behaviors and strategies, while distal goals were beyond that range and are
perceived as out of reach. The defining characteristic of a goal rests upon how far into the future
an individual perceives that goal. Children who created and attained proximal goals had higher
interest in mathematics and intrinsic motivation to learn than children with distal or no goals
(Bandura & Schunk, 1981). Achievement goal theory focuses on goals in academic settings and
defined personal goal orientation as the reasons as well as the goals learners choose in academic
environments (Ames & Archer, 1988; Pintrich, 2000). Personal goal orientation for teachers is

characterized by how a teacher views learning, how a teacher creates their teaching goals, how a
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teacher creates learning goals for their students, and how a teacher creates their classroom goal
structure (Ames & Archer, 1988, Elliot & McGregor, 2001; Kaplan et al., 2002; Sommet &
Elliot, 2017). The goals that teachers create for their teaching reflect their goals for teaching and
learning their profession. In short, personal goal orientation gives teaching self-efficacy its legs.
Teaching self-efficacy and personal goal orientation are well-suited concepts to explain the
idiosyncrasies enmeshed in this study’s natural phenomenon — the mathematics classroom.
Bandura’s social cognitive theory applied to the mathematics teacher denotes:
e The person as the mathematics teacher with personal factors such as mathematics
teaching self-efficacy and personal goal orientation.
e The environment as the mathematics classroom with characteristics such as
classroom climate and classroom goal structure.

e The behavior as teacher student interactions across various domains.

Figure 2.1

Current Study’s Social Cognitive Theory Conceptual Framework

| Person: Math Teacher |

Mathematics Teaching Self-Efficacy and Personal Goal Qrientation

_ Environment | <= Behavior

School Goal Structure + Emotional, Organizational and
Instructional Support
+ Classroom Goal Structure
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Agency, a person’s ability to affect and control their environment (Bandura, 2001),
provides the connection between goal orientation theory and self-efficacy theory. The core of
self-efficacy is the idea that individuals move towards a goal. They have planned this goal based
on their perceived ability, and their belief that they can change their circumstances (Bandura,
1977a; Bandura, 1989). Self-efficacy is also self-regulated, which means self-correction occurs
along the way. Bandura (1977a) argued that learners modify their goals and expectations as the
interaction system continually restarts. Studying teaching self-efficacy could not only help
determine a teacher’s goals, but when in conjunction with a teacher’s personal goal orientation,
could help determine a teacher's classroom goals for their students. According to Ames and
Archer (1988), these classroom goals affect instructional strategies, interactions with students,
and curriculum. These goals become part of the mathematics student's and teacher’s environment
— the classroom. This environment becomes the basis for students to create judgments of their
own self-efficacy and goal orientations towards mathematics. Achievement goal theory and self-
efficacy theory could provide a mechanism to frame the gap between teachers’ ideal classroom
goals and their actual performance (Urdan & Kaplan, 2020), which is sometimes hindered by the
effects of performance-oriented school environments and high-stakes assessments (Avalos et al.,
2020; Gonzalez et al., 2017; Musoleno & White, 2010).

Recurrent Themes in the Background Literature

The following subsections discuss themes found in the literature, usually merged across
both teacher and student outcomes.
Student Outcomes

The main themes found in student outcomes were achievement (Allen et al., 2013; Cleary
& Kitsantas, 2017; Elliot & McGregor, 2001; Fadlelmula et al., 2015; Gutman, 2006; Larsen,
2015; Muenks et al., 2018; Nasser-Abu Alhija & Amasha, 2012; Plass et al., 2013; Sekreter &
Doghonadze (2015); Urdan, 2004), teachers’ influence on students’ mathematics self-efficacy or

personal goal orientations (Fadlelmula et al., 2015; Federici et al., 2015; Gutman, 2006; Nasser-
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Abu Alhija & Amasha, 2012; Smart, 2014; Urdan, 2004) as well as the importance of teacher
student interactions and influence on students’ affective domain (Reeve, 2009). Students’
perceptions of their teachers’ classroom management styles and autonomy-supportive practices
colored how students approach learning and how student judged their abilities in mathematics
classrooms (Filippello et al., 2018). Students who perceived their mathematics classrooms as
mastery oriented, autonomy and emotionally supportive experienced higher levels of
achievement, retention in SMED related classes/majors, formed adaptive learning strategies such
as seeking help/guidance (Martin & Rimm-Kaufman, 2015; Skaalvik et al., 2015; Wood et al.,
2015) and positive dispositions towards their teachers and mathematics in general (Filippello et
al, 2018).
Teacher Outcomes

Similarly, the main themes around teacher outcomes were teacher practices (Ames, 1992;
Butler & Shibaz, 2014; Ewing, 2016; Filippello et al., 2018; Kaplan, 2002; Smart, 2014), the
importance of teacher-student interactions (Allen et al., 2013; Filippello et al., 2018), and
influence on teachers’ affective domain (Gonzalez et al., 2017; Gresham & Burleigh, 2019;
Kartal, 2020; Unlu et al., 2017). Teachers who self-reported higher TSE and/or a mastery
orientation also displayed more reflective and student-centered teaching practices (Cao et al.,
2018; Noormohammodi, 2014). In addition, these teachers also had a more malleable view of
their teaching self-efficacy (Tassell et al., 2019) which in turn reflected in higher self-esteem and
help-seeking behavior (Huang et al., 2007), less burn-out (Chesnut & Burley, 2015).
Summary of Reviewed Literature

Although previous studies have examined mathematics teaching self-efficacy, personal
goal orientation and student-teacher interactions separately or in dual comparisons, few have
studied all three in relation to each other. Firstly, particular attention should be placed on
secondary mathematics in-service teachers since a great deal of research has already focused on

preservice mathematics teachers and in-service elementary teachers. Middle grades mathematics
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students often experience a decline in interest and achievement, which makes this student
population important to mathematics educators interested in sustaining students’ interest through
secondary mathematics and college (Midgley et al., 1995; Vedder-Weiss & Fortus, 2018;
Wigfield et al., 1991). This study will address a gap in the literature by describing the current
goals of in-service middle grades mathematics teachers as well as the intersection among teaching
self-efficacy, goal orientations, teachers’ classroom goal structures within their classrooms and
their perceptions of their schools’ goal structure. Secondly, there is a need for more qualitative
studies in which methods such as interviews are used to delve deeper into quantitative measures
collected as it relates to MTSE, personal goal orientation, and how both are indicated through
teachers’ approach to teaching mathematics. Lastly, this study could provide a rich basis for
interpreting as Barajas-Lopez and Larnell (2019) described the acts of creative subordination,
which mastery-oriented teachers might be employing to affect student achievement as well as
their reasons for choosing mastery-oriented goals over performance-oriented classroom goals
despite working in schools they perceive as being performance-oriented. Therefore, this study
will seek to discover the answers to the following questions:

1. What are the mathematics teaching self-efficacy, goal orientation, and perceptions of

school goal structure of in-service middle grades mathematics teachers?
2. Does mathematics teaching self-efficacy and teachers’ perceptions of schools’ goal
structure predict goal orientation?
3. How do in-service middle grades mathematics teachers maintain their mastery goal

orientations while teaching in performance-oriented school environments?
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CHAPTER III

METHOD

The purpose of this chapter is to describe the mixed-methods study utilized to examine the
experiences of mastery-oriented middle grades mathematics teachers in performance-oriented
school environments and to explore the personal and environmental factors that influence middle-
grade mathematics teachers’ (MGMTSs) goal orientations. Chapter 3 outlines this study’s
methods, including the study design, participants, data collection, instruments, and data analysis.
In addition, a rationale for the research design and model-building process is detailed in this
chapter. To investigate the aforementioned factors and experiences of mastery-oriented middle
grades mathematics teachers in performance-based school environments, the following research

questions are posited:

1. What are in-service middle grades mathematics teachers’ mathematics teaching self-
efficacy, goal orientation, and perceptions of school goal structure?

2. Does in-service middle grades mathematics teachers’ mathematics teaching self-
efficacy and perceptions of schools’ goal structure predict their goal orientation?

3. How do in-service middle grades mathematics teachers maintain their mastery goal

orientations while teaching in performance-oriented school environments?

Research Design
This mixed-methods research design combined the strength of qualitative and
quantitative approaches (Creswell & Creswell, 2017; Wu, 2011). Plano-Clark (2019) defined
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an explanatory sequential mixed methods design as a study in which qualitative data is collected
after quantitative data and is utilized to help clarify the quantitative results; thus, this study was
conducted in two phases. Phase 1 addressed Research Questions 1 and 2. The quantitative phase
(Phase 1) of the study examined the personal mathematics teaching efficacy (PMTE), goal
orientation (as expressed through their approaches to teaching), and the perceptions of middle
grades mathematics teachers (MGMT).

Phase 1 also focused on the potential ability of those perceptions and MGMTs personal
mathematics teaching efficacy (PMTE) to predict MGMT goal orientation (as expressed through
their approaches to teaching mathematics). An important aspect of mixed methods research is
meaningful integration, defined as the linking of qualitative and quantitative data in order to
connect these two perspectives (Plano-Clark, 2019; Plano-Clark & Ivankova, 2016). In this study,
there are three points of integration. The first point is between Phase I and Phase 2. Since this is
an explanatory sequential mixed methods design, survey data from Phase 1 is used to determine
potential interview candidates for Phase 2 in addition to addressing the aligned research
questions.

Phase 2 sought to clarify the results from Phase 1, highlight the experiences of middle-
grade mathematics teachers (MGMTs), and address Research Question 3, which explores how
MGMTs are maintaining their mastery-oriented approach to teaching while in performance-based
school environments. The study placed more emphasis on the quantitative phase by using a larger
data sample, supported by a smaller qualitative phase involving a much smaller number of
interview participants; however, results from both phases were analyzed to address research
question 3 in this study at the second point of integration (Creswell et al., 2008; Plano-Clark &
Ivankova, 2016). Results are shared that connect MGMTs’ mathematics teaching self-efficacy,
perceptions of school goal structure and their goal orientations with their values and practices in
their classrooms. The last point of integration will occur in the discussion section in Chapter 5

where the conceptual framework, which combines social cognitive theory and achievement goal
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theory is revisited. Integration of results is a vital component of mixed methods design, which
allows the researcher to explore a wider variety of questions and to contribute more
understanding to existing research and theory (Buchholtz, 2019).
Participants

Participants were recruited for Phase 1 of the study via email invitation (see Appendix B)
to middle-grades mathematics teachers identified through the state’s department of education
database, a comprehensive listing of teacher along with their schools and districts (see Table 3.1).
A Facebook page was also created to assist in recruiting participants. This page provided essential
information for teachers recruited through purposeful sampling (Lohr, 2010; Taylor et al., 2015).
Table 3.1

Statistics of Participants Demographic

Category Frequency (n) Percent (%)
Gender
Female 63 78.8
Male 13 16.3
Non-Binary 1 1.3
Missing 3 3.8
Ethnicity
Hispanic 5 6.3
Non-Hispanic 72 90.0
Missing 3 3.8
Race
White 60 75.0
Black/White 1 1.3
Native American and White 3 3.8
Native Hawaiian/Pacific Islander and White 1 1.3
Black 2 2.5
Native American or Alaska Native 7 8.8
Other 3 3.8
Missing 3 3.8

Initially, 101 participants were recruited in Phase 1 as recommended by literature to
satisfy the assumptions for a proper sample size of twenty participants for each of this study’s
three predictor variables (personal mathematics teaching efficacy, perceptions of mastery goal

structure and perceptions of performance goal structure) (VanVoorhis & Morgan, 2007). From
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this initial sample, 21 participants were removed due to incomplete surveys (less than 50% of
items complete), leaving 80 participants in the final sample (see Table 3.1). While the final
sample had some diversity in gender, race, and ethnicity, much of the sample population was
white and female. However, this is representative of the teacher population (National Center for
Education Statistics, 2022). Informed consent was given by all participants (see Appendix C).

In order to better understand how teachers maintained a mastery orientation in a
performance-oriented learning environment, Phase 2 of the study involved inviting a sub-sample
of teachers to participate in follow-up interviews via a follow-up email (see Appendix D). Five
teachers were purposively selected from a subset of Phase 1 participants. The following criteria
based on survey responses from Phase 1 were used: (1) mastery approach to teaching, (2) any
level of mathematics teaching self-efficacy, (3) taught at least one mathematics class, and (4)
perceived a performance school goal structure for students. The initial cut-off scores were 3.5 on
a 5-point scale. However, because there was a limited participation pool, the cut-off was lowered
to 3.25 to find teachers willing to participate and fit the criteria. This criterion was used to find
special cases where MGMTSs’ responses indicated that they held a mastery approach to teaching
despite perceiving their school setting as being performance-based. (see Table 3.2). According to
Patton (2015), five to eight teachers were a reasonable number of interviews given issues such as
the restraints on resources and ensuring the timely completion of the study. Pseudonyms were
used in reporting results for Phase 2 of the study.

Cases

Andy is a 6™-grade mathematics teacher for an online school with a master’s degree in
mathematics education. He is in his late thirties and began his teaching career as a substitute
teacher. He has over ten years of teaching experience, which includes college level, traditional
brick and mortar school, and virtual school setting — where he is currently in his third year.

Denise is a traditionally dual-certified special education mathematics teacher in her early

thirties. She is a first-year special education mathematics teacher with nine years’ experience
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teaching other subjects, such as music at the elementary level. She currently teaches 8"-grade
mathematics face-to-face in an urban school district.

Barbara is a traditionally certified teacher in her early fifties who teaches 7th through
12%-grade mathematics face-to-face in a small rural school. She has been teaching at her present
school for about 4 years but has a total of twenty-eight years of teaching experience.

Jeannie is a traditionally certified teacher in her early twenties. She is certified to teach
advanced mathematics but is currently teaching a blended instruction 6"-grade class. She has
been teaching at her current small rural school for two years.

The last interviewee, Melissa, is a traditionally certified teacher in her late fifties. She had
spent half of her twenty-eight years teaching in another state before transferring to a small rural
school in the current state in which she teaches. She is currently teaching a blended 6th through
8th mathematics class.

Table 3.2

Statistics of Interviewees Demographics

Education  Teaching /1 50 pGS  Certifications
Level Exp., yrs
3.50 3.50 Middle School
Andy White Male Masters 10 and High School
Mathematics
4.75 3.83  Vocal/General
Music K-12
Mild/Moderate,
Severe/Propound/
Multiple
Disabilities
' Masters + 3.50 3.5 Advanced.
Barbara White Female . 28 Mathematics and
15 credits
ELL
3.25 3.83 Advanced,
Intermediate, and
Middle Level
Mathematics
. . Masters + 4.25 3.33 In.termediate and
Melissa White Female . 28 High school
15 credits )
Mathematics
Note: MAGO = mastery goal orientation (scale of 1 to 5), PGS = perception of performance school goal
structure (scale of 1 to 5).

Interviewee Race Gender

Denise White Female Bachelors 10

Jeannie White Female Bachelors 1
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Data Collection

Data were collected during Phase 1 via a web-based survey format using Qualtrics. The
timeline for data collection (see Table 3.3) included additional solicitation of responses until an
acceptable sample size was reached. Each participant gave informed consent before beginning the
online survey. The survey collected demographics, personal goal orientation, perceptions of
school goal structure and mathematics teaching self-efficacy (See Appendix E). For Phase 2,
interview data was collected via Zoom, a web-based conference call program. All interviewees
gave verbal consent prior to recording video and audio of each participant.
Demographics

The teacher demographic items included in the survey were gender, age, race, ethnicity,
education level, current/past teaching delivery method, and years of teaching experience (See
Appendix E). This information allowed for a detailed description of the participant sample.
Screening questions such as what grade level you teach and do you teach mathematics were
included as well. In addition, years teaching mathematics and level of education served as control
variables in some analyses as discussed in the analysis section.
Instruments

Midgley et al. (2000) developed the Pattern of Adaptive Learning Scales (PALS), which
is a collection of scales grounded in achievement goal theory to assess teachers’ personal goal
orientation as well as their perceptions of their school goal structures. Additionally, the various
subscales of the PALS can be utilized in combination with one another or as individual scales
(Midgley et al., 2000). The PALS includes four subscales, including mastery approaches to
instruction (mastery goal orientation), performance approaches to instruction (performance goal
orientation), perceptions of the school goal structure for students (mastery goal structure), and
perceptions of the school goal structure for students (performance goal structure; see Appendix
E). The survey began with a prompt directing participants to reflect on their mathematics

instruction when responding to items. Survey items used a 5-point Likert scale with responses
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ranging from strongly disagree (1) to strongly agree (5). Additional detail about each of the sub-
scales of the PALS is provided in the subsequent paragraphs.

Mastery and Performance Approaches to Teaching Scales. Mastery goal orientation is the
area of goals that relate to gaining knowledge and skill in academic settings (Elliot & McGregor,
2001). Conversely, performance-approach goal orientation is the area of goals that relate to how a
person’s ability or competence compares with others and the demonstration of a person’s
competence or ability (Elliot & McGregor, 2001). To measure the goal orientation of teachers,
the survey used the two approaches to instruction scales. The mastery approaches to instruction
scale had three items, which previous research reporting a Cronbach’s alpha reliability of .69
(Midgley et al., 2000). The alpha coefficient found in this study was a = .69, consistent with prior

research. Minimum to maximum scores were 1-5. Sample items include:

o “I'make a special effort to recognize students’ individual progress, even if they are
below grade level.”
o “During class, I often provide several different activities so that students can choose

from them.”

The performance approaches to teaching scale had four items, which previous research
reported a Cronbach’s alpha reliability of .69 (Midgley et al., 2000). The alpha coefficient found
in this study was a = .62, relatively consistent with prior research. Minimum to maximum scores

were 1-5. Sample items include:

. “I point out those students who do well as a model for the other students.”

. “I help students understand how their performance compares to others.”

Perceptions of Mastery and Performance Goal Structure for Students Scales. Mastery
goal structure was defined as an emphasis on learning as a process and assessments based on

growth, while performance goal structure emphasizes learning as skill acquisition and assessment
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based on normative student comparisons (Ames & Archer, 1988). This structure could exist at the
classroom or school level in learning environments. To measure teachers’ perceptions of school
goal structure for their students, the study used the perception of school goal structure for student
scales. The mastery goal structure for student subscale had seven items, which previous research
reporting a Cronbach’s alpha reliability of .81 (Midgley et al., 2000). The alpha coefficient found
in this study was o = .76, which was relatively consistent with prior research. Minimum to

maximum scores were 1-5. Sample items include:

. “The importance of trying hard is really stressed to students.”
. “Students are told that making mistakes is OK as long as they are learning and
improving.”

The performance goal structure for students’ subscale had six items with previous research
reporting a Cronbach’s alpha reliability of .70. The alpha coefficient found in this study was
a=.77 (Midgley et al., 2000), which was relatively consistent with prior research. Minimum to

maximum scores were 1-5. Sample items include:

e “Grades and test scores are not talked about a lot.”
o “Students hear a lot about the importance of making the honor roll or being

’

recognized at honor assemblies.’

Personal Mathematics Teaching Efficacy Scale. As mentioned earlier, Enochs et al.
(2000) developed the Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) by adapting
the Science Teaching Efficacy Beliefs Instrument Form B (Enochs & Riggs, 1990 to measure
preservice teachers’ mathematics teaching self-efficacy. To have more subject specificity, the
MTEBI was employed to measure teachers’ mathematics teaching self-efficacy (MTSE).
Mathematics teaching self-efficacy (MTSE) is a teacher’s confidence in his/her ability to teach

students mathematics and affect student outcomes (Tschannen-Moran & Hoy; 2001; Zee &
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Koomen, 2016; see Appendix E). To measure teachers’ mathematics teaching self-efficacy, the
study employed the personal mathematics teaching efficacy scale (PMTE). This scale had 12
items on a 5-point Likert scale, with previous research reporting a Cronbach’s alpha reliability of
.88 (Enochs & Hunker, 2000). The alpha coefficient found in this study was o = .86, consistent
with prior. This scale was altered to reflect language for in-service mathematics teachers by
removing the future tense. Furthermore, Bandura (2012) indicated that “I can” statements were
evidence of a declaration of efficacy, while “I will” statements communicate intention. “I can”
statements were utilized in the altered PMTE subscale test items. Minimum and maximum scores

were 1-5. Sample items include:

o [ can continually find better ways to teach mathematics.
o FEven if I try very hard, I cannot teach mathematics as well as I can most subjects.

(Reverse coded)

Interviews

Bloomberg and Volpe (2019) argued that interviews offer a rich description of
participants’ lived experiences using the participants’ own words and expressions as the main
source of qualitative data. Participants were asked to participate in a semi-structured interview
containing questions related to Research Question 3 (How do in-service middle grades
mathematics teachers maintain their mastery goal orientations while teaching in performance-
oriented school environments? (see Appendix F). The researcher utilized guidelines for
qualitative interviewing to formulate the interview questions to focus on values, behaviors, and
descriptions of MGMTSs’ teaching experiences (Patton, 2015, Taylor et al., 2015). Sample
interview questions included:

o Tell me about your personal goals for your math classroom.

o Share with me some of the reasons, you chose those goals.
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e Have you ever experienced times of conflict between your personal teaching goals

and these directives? Could you describe some of these conflicts for me?

The semi-structured design allowed for follow-up questions in the moment and to put the
participants more at ease. In-depth interviews were held with the five teachers selected from
Phase 1 of the study based on criteria previously discussed. Interview field notes were taken
during the questioning of each participant, which highlights participants reactions and specific
comments. Interviews were one-on-one and lasted 45 to 60 minutes. In addition, interviews were

recorded via Zoom to yield accurate verbatim transcriptions.

Data Analysis
Missing Data Analysis

In Phase 1, descriptive statistics were used to investigate the percentage of missing data.
For this study, missing case items accounted for less than 5% of total items, which was within the
acceptable range to use mean replacement (Hair et al., 2019; Raymond & Roberts, 1987).
Furthermore, a paired sample t-test found no significant difference between the data sets when the
missing values were replaced with zero or with the means (Tabachnick & Fidell, 2018). Single
mean imputation was employed for any missing values during the later regression analysis
(Musil, 2002; Schafer & Graham, 2002; Sterner, 2011).
Research Questions

Research Question 1 (What are the mathematics teaching self-efficacy, goal orientation,
and perceptions of school goal structure of in-service middle grades mathematics teachers
(MGMT)?) was addressed through descriptive statistics including the mean, standard deviation,
and range of in-service MGMT’s mathematics teaching self-efficacy, perceptions of school goal
structure, and goal orientations scores.

Research Question 2 (Does mathematics teaching self-efficacy and teachers’ perceptions

of schools’ goal structure predict goal orientation?)
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Factor Analysis

The researcher found it important to employ exploratory factor analysis to justify the
variables included in the subsequent multiple regression models (Field, 2018; Knekta et al., 2019)
and to ensure the items loaded the same as in previous research. As the EFA was conducted as a
validity check for this study, not as part of instrument development, the steps involved in the
analysis were less involved than they might have been otherwise. This analysis included checking
factor loadings, reviewing the scree plot, and the Kaiser criterion (eigenvalue > 1).

Because the PALS subscales measuring instructional practices were use with a
population of MGMTs unique to this study and because the MTEBI PMTE subscale was
modified, this study confirmed the factor structure using principal axis factor analysis with as
recommended by Field (2018) through an exploratory factor analysis (EFA). Therefore, the
number of factors was determined by the criteria such as a visual scree test, and the Kaiser
criterion (eigenvalue > 1) (see all EFA results in Appendix G). Appendix G provides the scree
plots for approaches to teaching subscales and the perceptions of school goal structure
subscales and factor loadings. After EFA analysis, item 10 on the MAGO subscale and
item 7 on the MTEBI PMTE were removed because of poor loadings of less than .40
(Field, 2018; Yong & Pearce, 2013) as shown in Appendix G. The rest of the items
loaded as expected and reflected similar results as previous research (Cetinkaya &

Erbas,2011; Wolters & Daugherty,.2007; Wolters et al., 2010).

Multiple Regression

Prior to conducting the multiple regression analyses, a correlation test among the
independent, control and dependent variables was done. Assumptions were also checked prior to
conducting the regression. Two separate regression models were tested that aligned with the

research questions for this study. Both models were built with personal mathematics teaching
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self-efficacy (PMTE), mastery goal structure (MGS), and performance goal structure (PGS) as
the independent variables while teaching experience and education level were entered as control
variables. The dependent variable in Model 1 was mastery approach goal orientation (MAGO),
and the dependent variable in Model 2 was performance approach goal orientation (PAGO). As
noted previously, mastery and performance goal orientation can coexist at the classroom level just
as they can manifest themselves as multiple goals at the personal level since these orientations are
separate distinct factors (Ames, 1992; Kunst et al., 2018; Nasser-Abu Alhija & Amasha, 2012;
Pintrich, 2000). Control variables such as education level and years of experience were included
in the model as well since teachers’ teaching self-efficacy grows in relation to these variables
(Corkin et al., 2015; Morris et al., 2017; Stevens et al., 2013; Wolters & Daugherty, 2007; Zee

& Koomen, 2016).

Research Question 3 (How do in-service middle grades mathematics teachers maintain
their mastery goal orientations while teaching in performance-oriented school environments?)
Finally, to address Research Question 3, the researcher used qualitative data, through interviews,
to explore how in-service middle grades mathematics teachers maintained their mastery goal
orientations while teaching in performance-oriented school environments. The researcher
intended to study special cases where MGMTs were resisting against neoliberal policies centered
around accountability measures. These MGMTs provided as Apple (2017) described
“...examples of lasting interruptive strategies...” (p. 151). The interviewees were what Patton
(2015) described as examples of a positive deviance case study, which exemplified a person that
had “solved a problem where the norm in the area is for the problem to remain unsolved” (p. 279-
280). Therefore, participants were selected through purposeful sampling of MGMT who
expressed having a mastery-oriented approach to teaching yet perceived that they taught within a
performance goal structured school environment.

The study used a cyclical coding process that typified the revolving reflective nature of

ongoing analysis and synthesis that is common in qualitative data analysis (Saldafia, 2016). For
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the first cycle of coding, the study employed open coding to examine deeply the raw qualitative
data, to memo initial noticings and to document comparisons and contrasts. The second cycle of
coding utilized structural coding because this type of coding, Saldafa (2016) argued, best suited
the interview transcriptions analysis, and related codes to the research question. This study also
used values coding to highlight the participants’ beliefs and values about their classrooms.
These initial codes were collapsed into a list to uncover larger categories in which to group
multiple codes. Finally, the analysis revealed the overarching themes. Connections and themes
were grounded in the data by using interview transcriptions and interview field notes. The
interview data was transcribed verbatim using Zoom software, a video conferencing program,
which preserved the credibility of the data. Transcriptions were reviewed by the researcher and
the participant for accuracy. To address trustworthiness, interview participants were allowed to
perform member checks, which allowed participants to authenticate the meanings captured in the
interview and to ensure that their verbal representation upheld their dignity as participants
(Berger, 2015; Bloomberg & Volpe, 2019; Oliver et al., 2005; Patton, 2015; Plano-Clark &
Ivankova, 2015; Saldana, 2016). Member checks helped maintain credibility through
transparency and equitable practices with interviewees (see Table 3.3 for a summary of data

collection and analysis).

Table 3.3

Summary of Data Collection and Analysis

Research Questions Data Data Analysis  Timeline
Sources
Phase I  Question 1 PALS Descriptive IRB approval, collection,
subscales Statistics i.e.,  and analysis for phase 1 -
What are the mathematics means and approximately 24 weeks.
teaching self-efficacy, goal MTEBI -  standard (May 25th, 2021 to
orientation, and perceptions of ~ PMTE deviations November 9th, 2021)
school goal structure of in- subscale
service middle grades
mathematics teachers?
Phase 1  Question 2 PALS Correlation IRB approval, collection,
subscales test such as and analysis for phase 1 -

46



Data

Research Questions Data Analysis  Timeline
Sources
Does mathematics teaching MTEBI - Pearson’s 1, approximately 24 weeks.
self-efficacy and teachers’ PMTE effect size (May 25th, 2021 to
perceptions of schools’ goal subscale and Multiple = November 9th, 2021)
structure predict goal regression
orientation?
Phase 2 Question 3 Interviews  Open coding  After phase 1 completion,
with 5 followed by collection, and analysis for
How do in-service middle teacher structural and  phase 2 - approximately 8
grades mathematics teachers participants  values coding  weeks (October 12th,

maintain their mastery goal
orientations while teaching in
performance-oriented school
environments?

2021, to November 30th,
2021).

Summary

Chapter 3 outlined the methodology of this study. The mixed model research study

design exploited the strength of both quantitative and qualitative research to examine the

experiences of mastery-oriented middle grades mathematics teachers in performance-oriented

school environments (Creswell & Creswell, 2017; Wu, 2011). To investigate mastery-oriented

middle grades mathematics teachers in performance-based school environments, the following

research questions were posited:

1. What are the mathematics teaching self-efficacy, goal orientation, and perceptions of

school goal structure of in-service middle grades mathematics teachers?

2. Does mathematics teaching self-efficacy and teachers’ perceptions of schools’ goal

structure predict goal orientation?

3. How do in-service middle grades mathematics teachers maintain their mastery goal

orientations while teaching in performance-oriented school environments?

In Phase 1, data were collected in this study via a web-based program that collected

demographic information as well as the personal mathematics teaching efficacy, goal

orientations, and perceptions of school goal structures of MGMTs. Chapter 3 explained the

missing data analysis as well as the exploratory factor analysis in detail. The multiple regression
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model-building process was also detailed. Personal mathematics teaching self-efficacy (PMTE)
and perceptions of school goal structures for students (MGS and PGS) were defined as
independent variables with teaching experience and education level as controls. Two models were
tested. Mastery goal orientation (MAGO) was the dependent variable in the first model while
performance goal orientation (PAGO) was the outcome variable in the second model tested. For
Phase 2, the interviews were transcribed and recorded using Zoom, a video conferencing web-
based program with informed consent by the participants obtained during the survey. The
transcriptions were coded using structural and values coding methods in cycles of ongoing

synthesis and analysis (Saldafia, 2016).
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CHAPTER IV

RESULTS

Although previous studies have examined mathematics teaching self-efficacy, personal
goal orientation, and school goal structure separately or in dual comparisons, few have studied all
three in relation to each other. This explanatory sequential mixed-methods study aimed to explore
the personal (teaching self-efficacy and personal goal orientation) and environmental (school goal
structure) factors influencing mathematics teachers’ goal orientations. Moreover, this study also
examined teachers’ perceptions of their schools’ goal structure and how teachers created their

classroom goals. To address this purpose, this study proposed the following research questions:

1. What are the mathematics teaching self-efficacy, goal orientation, and perceptions of
school goal structure of in-service middle grades mathematics teachers?
2. Does mathematics teaching self-efficacy and teachers’ perceptions of schools’ goal
structure predict goal orientation?
3. How do in-service middle grades mathematics teachers maintain their mastery goal
orientations while teaching in performance-oriented school environments?
The quantitative results from Phase 1 of the mixed methods study included Research Question 1
and Research Question 2. Phase 2 of the study was qualitative and addressed Research Question

3. The presentation of results in this chapter are organized by research question, with
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the integration of both phases of this sequential explanatory mixed methods study along with a

summary of all findings being presented in the last part of the chapter.

Research Question 1: What are the mathematics teaching self-efficacy, goal orientation, and

perceptions of school goal structure of in-service middle-grades mathematics teachers?

Descriptive Statistics and Correlations
The means and standard deviations for all independent, dependent and control variables
included in the model as well as minimum to maximum scores are reported in Table 4.1.

Table 4.1

Means, Standard Deviations with Minimums and Maximums

Mean Std. Dev  Minimum/Maximum

Master Goal Orientation 3.68 1 1-5

Performance Goal Orientation 2.28 .64 1-5

Perception of Performance School Structure 3.91 57 1-5

Perception of Mastery School Structure 2.75 71 1-5

Personal Teaching Self-Efficacy 4.19 73 1-5

Education Level 2.14 1.67 1 = Bachelors, 2 = Bachelors plus 15, 3
= Masters, 4 = Masters plus 15, 5 =
Doctorate

Years of Teaching Experience 11.68 9.07 1-37

Participants seem to report mastery goal orientation scores (M = 3.68, SD =.71) and
performance goal orientation scores (M = 2.28, SD = .64). In addition, participants also reported
their perception of mastery school goal structure (M =3.91, SD =.57) and theirs levels of
perception of performance school goal structure (M =2.75, SD = .71). The middle-grade

mathematics teachers (MGMTSs) surveyed had a relatively high level of mathematics teaching
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self-efficacy (M = 4.19, SD = .73). Participants also reported a mean education level that was
beyond obtaining only a bachelor’s degree (M = 2.14, SD = 1.67) as well as a mean number of
years teaching experience (M = 11.68, SD = 9.07) which indicated that the average teacher was

experienced (Gatbonton, 2008).

Research Question 2: Does mathematics teaching self-efficacy and teachers’ perceptions of

schools’ goal structure predict goal orientation?

Assumptions Testing for Multiple Regression Models

Assumptions were assessed prior to beginning multiple regression analysis. First, the
assumptions of a linear relationship between the independent and dependent variables were
tested. Scatterplots showed a relatively linear relationship between the independent variables —
perceptions of performance school goal structure, perceptions of mastery school goal structure,
mathematics teaching self-efficacy, and the dependent variables mastery goal orientation and

performance goal orientation, respectively (see Figure 2).

Figure 4.1

Scatterplots between Independent and Dependent Variables
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Next, the assumption for homoscedasticity, which tests for equal variance among the dependent
variables, was met by examining the residual scatter plots for both models (Tabachnick & Fidell,

2018) (see Figure 3).

Figure 4.2
Residual Scatter Plots for Model 1 and Model 2
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The normality was also met by evidence found in the normal p-plot graph for both models

(Tabachnick & Fidell, 2018) (see Figure 4).
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Figure 4.3

Normal P-Plots for Model 1 and Model 2
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The independence of the values of the residuals was established based on the Durbin-
Watson =2.12 and 2.26 for model 1 and model 2 respectively. This test measures the level of
correlation among the residuals which indicated the goodness of the fit for the model (Kelly &
Bolin, 2013; Ngo & La Puente, 2012). Finally, there were no influential cases or outliers found

influencing either model from examining the residual scatter plots as well.

Correlations

A correlation test was done prior to performing standard regression. Pearson

correlations amongst the variables included in both regression models are shown in Table 4.2.
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Table 4.2

Correlations amongst Variables

MAGO PGS MGS PAGO PMTE Education TE

MAGO 1 -.07 237 11 377 307 -.10
PGS 1 -37% 57 223 .03 .00
MGS 1 -.03 54" .10 19
PAGO 1 -.15 .06 -.04
PMTE 1 .01 19
ED 1 25°
TE 1

Note: *Significant at the 0.05 level. **significant at the 0.01 level. Note: MAGO = mastery goal
orientation; PAGO = performance goal orientation; PGS = perception of performance school
structure; MGS = perception of mastery school goal structure; PMTE = personal mathematics
teaching efficacy; ED = education level and TE = years of teaching experience.

Mastery goal orientation has a significant, small positive correlation (Fields, 2018) with
perceptions of mastery school goal structure (#(78) = .23, p = .042), mathematics teaching self-
efficacy (»(78) = .37, p =.001), and education level ((78) = .30, p =.007). For Model 2,
perceptions of performance school goal structures had a significant, moderately negative
correlation with perceptions of mastery goal structure (#(78) =-.37, p = .001) and a significant,
small negative correlation with mathematics teaching self-efficacy (#(78) = -.23, p = .045).
Perceptions of performance school goal structure had a strong positive correlation with
performance goal orientation »(78) = .57, p <.001. Perceptions of mastery school goal structure
had a significant, strong positive correlation with mathematics teaching self-efficacy »(78) = .54,
p <.001. Education level and teaching experience (TE) shared a significant, small positive
correlation #(78) = .25, p = .02. Both perceptions of performance goal structure #(78) = .03 and

perceptions of mastery school goal structure #(78) = .10 were not significantly correlated with

education. In addition, both perceptions of performance goal structure 7(78) = .00 and perceptions
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of mastery school goal structure 7(78) = .19 were not significantly correlated with teaching
experience.
Standard Multiple Regression Models

A standard multiple regression was administered with goal orientation as the dependent
variable and mastery school goal structure, performance school goal structure, and mathematics
teaching self-efficacy as the independent variables (Model 1). Teaching experience and education
level served as control variables. This analysis was chosen to see whether mathematics teaching
self-efficacy and teachers’ perceptions of their schools’ goal structure predict goal orientation.
Each model was entered as a standard multiple regression. In other words, all the independent
variables were entered simultaneously. Then non-significant predictors were removed one at a
time (Fields, 2018; Hair et al., 2019). The final models contained only significant predictors.
Table 4.3 shows the results of the full model with all non-significant variables, and Table 4.4
shows the final model predicting mastery goal orientation (MAGO) with only significant
variables included. There was no multicollinearity among the variables (high levels of
correlations amongst the independent variables), as all VIF scores were below 10 and scores for

tolerance were all above 0.2 in both model 1 and model 2 (Hair et al., 2019; Patton, 2015).
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Table 4.3

Full Initial Model 1 Predicting Mastery Goal Orientation (MAGO)

Coefficients
Unstandardized Standardized 95.0% Confidence Collinearity
Coefficients  Coefficients Interval for B Statistics
Lower Upper Toler-
Model Std. Error Beta t Sig. Bound Bound ance VIF
1 (Constant) .88 3275 -147 2.04
PGS A1 .03 26 .79 -.18 24 .85  1.18
MGS 15 .04 3275 -.26 .36 .62 1.60
MTSE .20 40 344 .00 29 1.07 70 144
Education .06 .36 3.58 .00 .10 34 93  1.08
TE .01 -.28 -2.65 .01 -.04 -.01 89 1.12
Note: Dependent Variable: MAGO
Table 4.4
Final Model 1 Predicting Mastery Goal Orientation (MAGO)
Coefficients
Unstandardized Standardized 95.0% Confidence Collinearity
Coefficients  Coefficients Interval for B Statistics
Lower Upper Toler-
Model Std. Error Beta t Sig. Bound Bound ance VIF
1 (Constant) 1 62 54 -98 1.86
MTSE 17 42 424 .00* .37 1.03 96 1.04
Education .06 37 3.68 .00* .10 34 93  1.07
TE .01 =27 -2.66 .01** -.04 -.01 90 1.11

Note: Dependent Variable: MAGO, *p < .01, **p <.00
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The standard regression utilized in model 1 showed that personal mathematics teaching
efficacy, education level, and years of teaching experience accounted for 29.1% of the variance in
middle grades mathematics teachers’ mastery goal orientation (F (3, 76) = 10.40, p < .001, R > =
.29, R % adjusted = .26). Furthermore, analysis showed that only one independent variable was
statistically significant in the model, which was mathematics teaching self-efficacy (MTSE) (f =
42, 4(76) = 4.24, p <.001). Both of the control variables were statistically significant, education
level (ED) (8 =.37, #(76) = 3.68, p < .001) and years of teaching experience (TE) (8 = -.27, #(76)
=-2.66, p =.009). A follow-up analysis revealed medium effect sizes Cohen's f? pwre = .20 and
Cohen's f? gp = .15, but a small effect size for years of teaching experience with Cohen's f? ¢ =
.08 (Cohen, 1988; Hair et al., 2019; Field, 2018).

In order to test whether mastery school goal structure, performance school goal structure,
and mathematics teaching self-efficacy predicted performance goal orientation, a second model
was tested, as shown in Tables 4.5 and 4.6. This model included performance goal orientation as
the dependent variable and mastery school goal structure, performance school goal structure and
mathematics teaching self-efficacy as the independent variables. The same controls were used as

in the first model (education level and teaching experience).

Table 4.5
Full Initial Model 2 Predicting Performance Goal Orientation (PAGO)

Coefficients
Unstandardized Standardized 95.0% Confidence Collinearity
Coefficients  Coefficients Interval for B Statistics
Lower Upper
Model Std. Error Beta t Sig. Bound Bound Tolerance VIF
2(Constant) .70 5 46 -.87 1.92
PGS .08 .65 6.52 .00 38 71 .85 1.18
MGS A2 31 2.68 .01 .08 57 .62 1.60
MTSE .16 -.16 -1.48 .14 -.54 .08 .70 1.44
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Education .05 .03 30 .77 -.08 A1 93 1.08

TE .01 -.08 =77 44 -.02 .01 .89 1.12

Note: Dependent Variable: PAGO

Table 4.6

Final Model 2 Predicting Performance Goal Orientation (PAGO)

Coefficients
Unstandardized Standardized 95.0% Confidence Collinearity
Coefficients Coefficients Interval for B Statistics
Lower  Upper

Model Std. Error Beta t Sig. Bound Bound Tolerance VIF
2 (Consta .54 -15 .88 -1.16 .99

nt)

PGS .08 .65 6.55 .00%* .38 71 .86 1.16

MGS .10 21 2.14 .04* .02 43 .86 1.16

Note: Dependent Variable: PAGO

The standard regression utilized in model 2 showed that perceptions of performance
school goal structure and mastery school goal structure accounted for 35.9% of the variance in
middle grades mathematics teachers’ performance goal orientation (F (2, 77) =21.53, p <.001,
R? = .36, R? agjustea = .34). Furthermore, analysis showed that two independent variables were
statistically significant. They were perceptions of performance school goal structure (PGS) (=
.65, #(77) = 6.55, p <.001) and perception of mastery school goal structure (MGS) (5 = .21, #(77)
=2.14, p = .036). Post-hoc analysis revealed a large effect size for perceptions of performance
school goal structure with a Cohen's f?pgs = .56, but a small effect for perceptions of mastery

school goal structure with a Cohen's fep= .04 (Cohen, 1988; Hair et al. 2019; Field, 2018).
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Research Question 3: How do in-service middle grades mathematics teachers maintain their

mastery goal orientations while teaching in performance-oriented school environments?

The following sections discussed the various themes uncovered using both values and
structural coding. Four main themes emerged from values coding the field notes, analytic memos
and interviews of middle-grade mathematics teachers (MGMTs). Saldafia (2016) defined values
coding as implementing codes to data that express opinions, attitudes, and beliefs. These four

themes were collapsed from an initial list of 39 codes. MGMTs valued:

Students’ effort and hard work.

Students’ autonomy and personal responsibility.

Relationships with their students and their communities.

Students’ self-efficacy and positive dispositions towards math.

Value Codes

Students’ effort and hard work. This first values theme comprised overarching
principles, describing the consensus amongst all of MGMT’s belief systems. Declarations (i.e.
“education is important for everybody,” “I want us to do our best,” “we do celebrate that hard-
earned success. We celebrate that””) were coded as high valuation of education, hard work, and
student success. MGMTs expressed repeatedly that they wanted their students to work hard and

to be successful in life.

Students’ autonomy and personal responsibility. The second values theme consisted
of declarations where teachers valued providing opportunities for their students to become more
autonomous and responsible. The interviewees employed phrases like “we're just so afraid of
giving them autonomy that we won't do it” (Denise) and “So I had everybody write down like a

goal they have for this year” (Jeannie) or “You know your grade is your responsibility” (Andy) to
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state that they believed that students had the capacity to take on the responsibility for their
learning. Two teachers saw autonomy as a means to allow students to try out new things and to
make mistakes.
That's baloney and I think it's just because adults are like, we feel all the responsibility for
taking care of them and we're so afraid that if something goes wrong, we are going to get
in trouble for it. But if we can just relax and let the kids make some mistakes because

they have to make mistakes to learn. We can't prevent them from making mistakes.
(Denise)

It's the time to make the free mistakes, kind of like you know when you're a teenager
that's the time to make mistakes, because you're still safe and you're at home. So, |
thought it was, you know, they're learning their personal responsibility of, if I don't turn
in my work, I failed my classes. (Jeannie)

Relationships with students and their communities. The third values theme focused on
MGMTs valuing their relationships with their students and communities. I defined this theme as
the middle-grade mathematics teachers (MGMTs) expressing ideals that demonstrated the
value they placed on meeting students’ emotional and developmental needs. Additionally, this
theme included practices that built connections between the teachers, their community
stakeholders, and their students. Within this theme were two categories pertaining to educators’
values and practices: offering empathy and changing students’ dispositions toward mathematics.

Each category will be discussed in detail in the following sections.

Offering empathy. The first category was being empathetic. This category included
instances where the interviewees conveyed empathy towards their students and tried to connect
with them by sharing how they experienced mathematics at young ages or by stating they
understood how the hormonal and physical changes their students encountered impacted them in
the classroom. Andy and Jeannie used themselves as examples of student success despite having
struggled with mathematics when they were in the 6™ grade.

I mean you can do it, I mean, I just tell them, you know, I give them confidence. I’'m not
here to be... to get on to you or anything I’m just here as your teacher to help you get
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through what you need to. I understand what it was to be the student and now here, [ am
the teacher and, I just say Hey I mean I’ve been in your shoes I know how it feels, you
know, if you don't understand something or if it's hard to ask questions or if you need
help, you know? (Andy)

Denise and Jeannie explicitly noted that developmental changes in middle school need to be
addressed. Denise affirmed the need by explicitly stating her belief:
I think the biggest the number one biggest challenge is that middle school, in particular
those kids are not getting social emotional learning it's not happening. Their social issues,
their self-confidence issues, their sex issues are not being addressed and so those kids are

thinking about those things all day which makes my job of teaching them unrelated things
infinitely more difficult.

Building relationships with students. Finally, this category included conversations
where the educators repeatedly talked about wanting to build relationships with their students and
how it was important to them. Teachers commented that they were “bizarrely invested” (Barbra),
that they “got to reach out to them [students]” (Andy), that they “really liked kids” (Denise), and
that, as Jeannie declared, “I want to learn some more about them [students] and tell them
[students] some about me.” Two of the teachers also described how their relationships developed
as the result of “looping” multiple years with the same group of students and how some former
students returned to voice their appreciation of their education.

My group because I’'m in such a small school I loop up six seventh and eighth. So, I have

the same class for three years if they stay with me through algebra and so that helps a lot

to. Just being with them so long and them knowing what I expect and expectations. 1

think in that respect they're pretty fortunate to you know, be able to you know, have that
opportunity to loop up. (Melissa)

Melissa also shared a practice from her classroom where she has her older 8"-grade students
write letters to her new students to give the new students advice on how to be successful in her
class. Although she didn’t share much about the older students’ conversations, Melissa did
mention that those older students noticed a change in their respect towards mathematics. Barbara

also attributed the deep personal connections she created with each of her students to looping and

61



to the fact that she was the only mathematics teacher. A couple of educators especially valued
giving back to their community. Andy stated that “you know, I had teachers invest in me, so I
want to just give it back you to others” while Melissa shared that her reason for becoming a
teacher-leader was:
I think that we don’t give enough realistic training to new teachers, I think they’re thrown
to the wolves when they first come in. If they're lucky, they'll get somebody appear or a
school that does have instructional coach that can help but I think, having to have figured

out a lot of it on my own. I do feel the need or the responsibility to pass on certain things
you know to new teachers, you know advice, or whatever you want to call it.

Students’ self-efficacy and positive dispositions towards math. The last values theme
characterized instances when the teachers agreed that they needed to help change students’
dispositions towards mathematics and their view of themselves as mathematics students.
Statements such as “[1] don't want math to be scary” (Jeannie), “But I just want us not to be
closed minded and say like this is hard. I can’t do this” (Jeannie), “I want them to learn the math I
teach, but not at the price of confidence in mathematics” (Barbara) and “so make it
[mathematics], you know halfway fun, you know or relevant” (Melissa) illustrated the MGMTs
desire to change how students felt about mathematics and their capabilities. Furthermore, Melissa
offered a more detailed description of students’ initial dispositions.

I don't know sometimes they come to me, and you know they don't like math or they're

not good at math or whatever, but they haven't really even gotten into math you know, so
I tried to change that perception a little bit.

Three MGMTs also discussed their ideas about mathematics using metaphorical language when
trying to change how students viewed mathematics. Jeannie stated that “to me, math is just kind
of a mindset and an almost language”. Meanwhile, Melissa labeled her students’ dispositions as
“math is always that crutch that they're like, you know, they either, like it or don't like it”.

However, Barbara went even further in her account. Barbara indicated that her school was
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considered a “trauma-school” because of its history of weather disasters such as flooding and
rolling blackouts. She shared that:
We've had just this tremendous trauma and I want to set the grounds for my kids to be

successful and to see an escape and to see education as their way out from that and I want
them to see that education is power.

Barbara saw mathematics as a tool to empower her students to overcome their past.

Meanwhile, structural coding related how MGMTs maintained and demonstrated their
mastery goal orientations. In addition, MGMTSs’ ideas and practices, which illustrated their goal
orientations (Ames, 1992; Ames & Archer, 1988), teaching self-efficacy (Zee & Koomen, 2016),
and perceptions of their school goal structures (Anderman, e al, 2010; Deemer, 2004), were also
used to identify four themes revealed through structural coding. Saldafia (2016) characterized
structural coding as the application of content-specific labeling of data that relates back to
specific research questions. These four themes were collapsed from 18 codes. MGMTs discussed

the following practices in their interviews:

Reframing mistakes as learning opportunities.

Pushing student autonomy and self-regulation.

e Communicating high valuation of students’ effort.

e Encouraging students to grow and to value their learning.

Structural Codes

Reframing mistakes. The first structural theme was the practice of reframing mistakes
as opportunities “to learn from others because [ mean everybody makes mistakes and I’ve made
mistakes on new math problems” (Andy) and as a necessary part of learning. Mistakes were also

valued and seen as part of growth. Denise elaborated by stating:
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But if we can just relax and let the kids make some mistakes, because they have to make
mistakes to learn, we can't prevent them from making mistakes. We have to let them
make mistakes, and then we have to teach them how to recover from the mistake and
grow, because if we are not teaching them how to recover from mistakes, we are doing a
disservice to them as humans and a disservice to our future society.

Pushing student autonomy and self-regulation. The second structural theme was the
practice of pushing students to be more autonomous. Jeannie stated that “So I had everybody
write down like a goal, they have for this year, in general, and then the goal that they have for

math class, and I shared mine too.”

Barbara presented her students with opportunities to be more autonomous by teaching them how
to monitor their success in her class. She described how:
So, every Monday, they check their grade and they put it on a little graph, and we look at

our slope. Is our grade going up? Is our grade going down? and I try and use that to
empower them. Okay, your grade went down. Why? What can you do about it?

She depicted a procedure she used in her classroom to help her students engage in a time of
weekly self-reflection. She questioned her students and prompted them to find solutions. Her

intention was “to empower them”.

Communicating high valuation of students’ effort. The third structural theme was the
practice of communicating their high valuation of students’ effort. This theme included MGMTSs’
articulated views and practices through which they encouraged and praised their students when
their learners put forth the effort to grow in their understanding of mathematics. Bounded within
this theme, there are two categories that classified the teachers’ practices: use of verbal feedback
and use of formative assessment. Each category will be discussed in detail in the following

sections.

Use of Verbal Feedback
This category included instances where teachers illustrated this emphasis by giving

frequent verbal feedback. The conversation was a widespread element in how MGMTs interacted
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with their students during all stages of their learning. Teachers admonished students by saying,
“this is why we work hard, because no matter what hard work, leads to success” (Barbara) to
express how highly they valued student effort. Jeannie advised her sixth graders “that it's better to
turn something, and it's at least partially done, then the whole thing. Like if you understood part
of it at least do that part, turn it in, so I can grade it.” Phrases such as “get better, get stronger, get
smarter” (Barbara) and “I tried to let them know how good they're doing all the time” (Jeannie)
indicated that the MGMTs communicated how much they valued their students’ efforts. Verbal
feedback was sometimes used to encourage students when learning difficult topics to offer
positive feedback on students’ efforts. For instance, Denise described a time she was working
with a student who was struggling with one-step equations with fractions.
When the variables were in different places it just threw him off, and so I sat with them
and we did example after example after example after example and he was like this, I just
can't | just can't do this, and I said Steve if you think, you can, or you think you can't
you're right. His eyes got real big and he thought about it for a minute, and he sat with it,
and I said dude you're working your butt off, I can see that you're really trying, and if you

don't get it today that's okay, and he left and he came back the next day, and he said, I
want to try again. (Denise)

Use of Formative Assessment. This category included statements where MGMTs also
used verbal feedback as a formative assessment. Sometimes teachers said, “their [students] ability
to explain concepts back-to-back to me” (Denise) and using resources like in-time polling “to
make sure that they [students] are getting what I’'m doing” (Andy) helped MGMTs gauge their
students’ level of understanding before moving onto another topic. Other teachers stated that:

If I had two maybe three of them sitting down, then we could go, step by step, and get

feedback, they would ask questions that was another great indicator for me if they were

asking the right questions, then I knew, because the deeper level of questioning, let me
know that they were understanding. (Denise)

I don't want them to feel like Oh, you did this wrong and wrong and this wrong. I want to
tell them how they can do things better in like a specific actionable like plan and that
their shortcoming academically says really nothing about them as a person, as long as
they are actually trying. (Jeannie)
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Teachers still believed that verbal feedback was necessary even when more conventional
formative assessments such as grade checks, exit tickets, and individual education plans were

applied in tandem.

Encouraging students to grow and value learning. The final structural theme was
encouraging students to grow and value their learning. This theme included statements that
described what MGMTSs thought a teacher’s goal should entail and the interviewed MGMTs’
personal classroom goals. When asked what a mathematics teacher’s goal should be, the
MGMTSs’ statements revealed that they believed that goals in a mathematics classroom should be
“to think critically, problem solving, thinking of different ways” (Jeannie). Melissa explained
that:

I think the main goal in math classroom is to teach them how to think not necessarily to

follow steps. You know, understand the whole concept in the whole big picture and then

also hopefully to allow the students, a sense of exploration, you know where they want to
figure out things.

When probed about their personal teaching goals for their classrooms, MGMTs revealed their
student-centered focus with statements such as “you know, trying to make sure that they like
math” (Melissa), and:
Well, I think a teacher's goal in general is to help a child figure out who they are, what
their strengths and weaknesses are and how to use their strengths and work with their
weaknesses, to be their best version of themselves in a functional society. I think that's

our goal is teachers is to help those kids grow and become the best version of themselves.
(Denise).

MGMTs provided further evidence of their student-centered classrooms when asked what they
would advocate to change. They stated desires such as “all the parents to be at least a little bit
concerned or knowledgeable of what their kid is doing in school” (Jeannie), “give me a little bit
more time” (Melissa), “get multiple full-time trauma trained therapists in every middle school”

(Denise), and changes in class size, although Barbara wanted more kids.
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I’'m a little selfish, I want to teach them all, so I don't want to say smaller class sizes,
unless I get both those classes. I’d rather have extra adults in the room because, then I
know those kids are still getting a high-quality education. And uhm, I love my job, and I
do it well and I don't sit behind my desk and let my kids sit there and work silently and
there are other teachers in our building that do, and I don't want my babies in their
classroom. I want them in my classroom, so you know just give me. Give me adults in
my classroom. (Barbara)

All these statements suggested that these teachers would advocate for changes that
directly benefitted their students. A summative statement would be when Barbara said, “Well, 1
guess I don't entirely understand the question because my students are my personal goals.” The
MGMTs’ statements revealed that they believed that goals in a mathematics classroom should
share a focus on the students’ developmental and emotional needs. Moreover, their accounts
indicated that they engaged in practices focused on students’ developmental and emotional needs.
The interviewees also made assertions such as “I love where I’'m working”, “and “I decided I love
teaching. I love teaching and I love mathematics” when the MGMTs discussed their personal
goals for their classroom and their students.

So, within my math classroom specifically with mathematics, I just want to show them

that they're capable human beings and I love math, and so I love using math to do that, I
want to see their test scores come up. (Barbara)

Yeabh, I just think it's important that they kind of give it a chance, and you know realize
that it's actually pretty easy once you get the hang of it and you know just enjoy it, you
know because it's the math and reading that are your two most important skills, in my
opinion, so they need to be good at it. (Melissa)

The importance of the pursuit of understanding over just knowing procedures was
another value underscored in their exchanges. Participants used statements like “as long as you
understand the concept”, “I don’t want them to regurgitate a procedure”, and finally, “if I wanted
you to get all the answers, I could print out an answer key.” Teachers revealed that they
repeatedly shared these viewpoints with their learners through verbal messages such as the

examples above. Denise encapsulated her views by saying:
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So, they have a firm grasp and understanding of the concept of when you have a few
apples and you add some more apples to it, you have a larger group of apples that's fine
we don't have to have the semantics down. As long as you understand the concept so then
my job teaching pre-algebra is to help them transfer that concept into bigger concept, the
specific numbers, I think, are unimportant for my special ED kids specifically because
most of them have problem with calculation anyway. I tried to focus more on the deeper
understanding.

Table 4.7 provides an overview of the definitions of the themes and the subthemes as well as

reference quotes.
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Table 4.7

Values Coding Qualitative Analysis Themes and Sample Quotes

Four Themes from Values Coding Qualitative Analysis

Students’ effort and hard work is
defined as the overarching values
which describing MGMTSs’ overall
value system.

“education is important for everybody” (Andy)
“I want us to do our best” (Jeannie)

“we do celebrate that hard earned success. We
celebrate that.” (Barbara)

Students’ autonomy and personal
responsibility defined as declarations
where teachers valued providing
opportunities for their students to
become more autonomous and
responsible.

“That's baloney and I think it's just because adults
are like, we feel all the responsibility for taking
care of them and we're so afraid that if something
goes wrong, we are going to get in trouble for it. But
if we can just relax and let the kids make some
mistakes because they have to make mistakes to
learn. We can't prevent them from making
mistakes” (Denise)

“It's the time to make the free mistakes, kind of like
you know when you're a teenager that's the time to
make mistakes, because you're still safe and you're at
home. So, I thought it was, you know, they're
learning their personal responsibility of, if I don't
turn in my work, I failed my classes.” (Jeannie)

Relationships with their students and
their communities defined as MGMTs
valuing their relationships with their
students and their communities.

Offering Empathy

“I mean you can do it, I mean, I just tell them, you
know, I give them confidence. I’'m not here to be...
to get on to you or anything I’m just here as your
teacher to help you get through what you need to. I
understand what it was to be the student and now
here, I am the teacher and, I just say Hey [ mean I’ve
been in your shoes I know how it feels, you know, if
you don't understand something or if it's hard to ask
questions or if you need help, you know? “(Andy)

Building Relationships with Their Students

“bizarrely invested” (Barbara)

“got to reach out to them [students]” (Andy)

“I want to learn some more about them [students]
and tell them [students] some about me.” (Jeannie)

Students’ self-efficacy and positive
dispositions towards math defined as
instances when the teachers expressed
that they needed to help change
students’ dispositions towards
mathematics and students’ view of
themselves as mathematics students.

“[1] don't want math to be scary” (Jeannie)

“so make it [mathematics], you know halfway fun,
you know or relevant” (Melissa)

“We've had just this tremendous trauma and I want
to set the grounds for my kids to be successful and to
see an escape and to see education as their way out
from that and I want them to see that education is
power.” (Barbara)
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Reframing mistakes as learning
opportunities characterized the practice
of using mistakes as necessary part of
growth and learning.

“But if we can just relax and let the kids make some
mistakes, because they have to make mistakes to
learn, we can't prevent them from making mistakes.
We have to let them make mistakes, and then we
have to teach them how to recover from the mistake
and grow, because if we are not teaching them how
to recover from mistakes, we are doing a disservice
to them as humans and a disservice to our future
society.” (Denise)

“to learn from others because I mean everybody
makes mistakes and I’ve made mistakes on new
math problems” (Andy)

Pushing student autonomy and self-
regulation demonstrated the practice of
pushing students to monitor their
learning and to self-reflect.

“So, every Monday, they check their grade and they
put it on a little graph, and we look at our slope. Is
our grade going up? Is our grade going down? and I
try and use that to empower them. Okay, your grade
went down. Why? What can you do about it?”
(Barbara)

Communicating high valuation of
students’ effort showed was the
practice that showed how teacher
demonstrated that they valued effort.

Use of Verbal Feedback

‘this is why we work hard, because no matter what
hard work, leads to success” (Barbara)

“that it's better to turn something, and it's at least
partially done, then the whole thing. Like if you
understood part of it at least do that part, turn it in,
so I can grade it.” (Jeannie)

“And some things you just have to practice and work
on over and over and over until you understand it.”
(Jeannie)

Use of Formal Assessment

“If T had two maybe three of them sitting down, then
we could go, step by step, and get feedback, they
would ask questions that was another great indicator
for me if they were asking the right questions, then I
knew, because the deeper level of questioning, let
me know that they were understanding” (Denise)

“I don't want them to feel like Oh, you did this
wrong and wrong and this wrong. I want to tell them
how they can do things better in like a specific
actionable like plan” (Jeannie)

Encouraging students to grow and to
value their learning exhibited the
practice of creating goals for their
classroom and their personal goals.

“to think critically, problem solving, thinking of
different ways.” (Jeannie)

“Well, I think a teacher's goal in general is to help a
child figure out who they are, what their strengths
and weaknesses are and how to use their strengths
and work with their weaknesses, to be their best
version of themselves in a functional society. I think
that's our goal is teachers is to help those kids grow
and become the best version of themselves.”
(Denise)
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Table 4.8

Structural Coding Qualitative Analysis Themes and Sample Quotes

Four Themes from Structural Coding Qualitative Analysis

Reframing mistakes as
learning opportunities
characterized the practice
of using mistakes as
necessary part of growth
and learning.

“But if we can just relax and let the kids make some mistakes,
because they have to make mistakes to learn, we can't prevent
them from making mistakes. We have to let them make
mistakes, and then we have to teach them how to recover from
the mistake and grow, because if we are not teaching them how
to recover from mistakes, we are doing a disservice to them as
humans and a disservice to our future society.” (Denise)

“to learn from others because I mean everybody makes mistakes
and I’ve made mistakes on new math problems” (Andy)

Pushing student autonomy
and self-regulation
demonstrated the practice
of pushing students to
monitor their learning and
to self-reflect.

“So, every Monday, they check their grade and they put it on a
little graph, and we look at our slope. Is our grade going up? Is
our grade going down? and I try and use that to empower them.
Okay, your grade went down. Why? What can you do about it?”
(Barbara)

Communicating high
valuation of students’
effort showed was the
practice that showed how
teacher demonstrated that
they valued effort.

Use of Verbal Feedback

‘this is why we work hard, because no matter what hard work,
leads to success” (Barbara)

“that it's better to turn something, and it's at least partially done,
then the whole thing. Like if you understood part of it at least
do that part, turn it in, so I can grade it.” (Jeannie)

“And some things you just have to practice and work on over
and over and over until you understand it.” (Jeannie)

Use of Formal Assessment

“If I had two maybe three of them sitting down, then we could
go, step by step, and get  feedback, they would ask questions
that was another great indicator for me if they were asking the
right questions, then I knew, because the deeper level of
questioning, let me know that they were understanding”
(Denise)

“I don't want them to feel like Oh, you did this wrong and
wrong and this wrong. [ want to tell them how they can do
things better in like a specific actionable like plan” (Jeannie)

Encouraging students to
grow and to value their
learning exhibited the
practice of creating goals
for their classroom and
their personal goals.

“to think critically, problem solving, thinking of different
ways.” (Jeannie?)

“Well, I think a teacher's goal in general is to help a child figure
out who they are, what their strengths and weaknesses are and
how to use their strengths and work with their weaknesses, to be
their best version of themselves in a functional society. I think
that's our goal is teachers is to help those kids grow and become
the best version of themselves.” (Denise)
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Integration between Quantitative and Qualitative Phases of the Study

To integrate the results of the quantitative and qualitative phases of the study, quotes that
align with the variables used in both full regression models for predicting goal orientation are
shown in Table 4.9. The sample quotes provide a greater depth of understanding concerning the
interviewees’ mathematics teaching self-efficacy, goal orientation, and perceptions of their
school’s goal structure. The interviewees were purposefully selected because of their mastery
approach to teaching and their perception of a performance goal structure for their learning
environments. Furthermore, some quotes underline the orthogonal nature of goal orientation since
it is possible for a teacher to have both orientations simultaneously. Finally, the last two themes
emerged from this integration process. The first integration theme encompassed MGMTs’
professional development and performance in their classrooms. The second integration theme
centered on the exercise of autonomy in their classrooms.

Professional Development and Performance in Their Classrooms

The first integration theme is comprised of two subthemes: (1) being open and willing to

learn new things and (2) demonstration of autonomy.

Being open and willing to learn new things. The first subtheme described the practice
of MGMTs seeking help while being open and willing to learn new things. MGMTs
demonstrated a desire to improve their teaching by describing experiences when they sought help
to make sense of school and state-level directives. Some teachers “leaned really heavily on my
fellow math teachers” or sought out help from administration because they “had [a] department
head, they were kind of the person, you could go and ask,” especially in first years in the teaching
profession. Teachers also expressed a desire to improve their teaching, or that improvement
should be a teacher’s personal goal.

You have to want to try and be receptive to trying things that either do or don't work you
can't be afraid, if you know something doesn't work you just throw it out, then you know
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or whatever, but a lot of teachers get stuck in a rut and they don't want to try something
new or they're like well I have success this way, but yet they still don't want to try
something new. (Melissa)

The second subtheme was that MGMTs wanted executable feedback from their
administrators to change their teaching practices. For example, Jeannie especially desired
feedback on her teaching from her principal because her stated goal was to improve her teaching
during the current school year and become better than the last year. She stated that

Yeabh, like I'm like yeah, this is a nice thought you're telling me, but how does that apply

specifically to what I’'m doing in the classroom? What specifically can I change? It's
taking all this meta stuff and making it real.

Jeannie modeled the same desire she stated she had for her students. She wanted feedback she

could put into action, the same kind of feedback she strove to give her students consistently.

Demonstration of Autonomy

The second integration theme implicated practices and ideas surrounding the
demonstration of their autonomy, which was expressed primarily in two areas: priorities and their

classroom goals.

Priorities. Teachers expressed that they exercised their autonomy primarily in
approaching their decisions on what to teach, how to teach, and when to teach the published
standards for their state. Four out of the five teachers expressed that they believed the standards
needed to be broken down rather than used in their current dense form. Some teachers broke
down the standards into smaller sub-standards to better understand each concept their students
needed to understand. Other teachers used scaffolding to prepare students with crucial skills
before teaching the standards as dictated. Educators used phrases such as “it wasn't very realistic”
and “they ask a lot of things in one standard.” Teachers prioritized concepts as needed based on

their formative assessment of students’ learning.
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Classroom goals. When confronted with state directives and standards, teachers would
try their best to teach them; however, Barbara stated:

I’m always going to err on the side of setting my students up for success and because |

spent a week on equation review. I might not get all my algebra one standards covered,

but I would rather leave some standards uncovered then push them too quickly and have

them understand half of some standards. Especially something as foundational as solving

equations. I need that firm foundation of that so that's how I will always err on the side of
my students’ confidence and foundation.

Teachers used their autonomy to create classroom goals centered around the needs of their
students. They deliberately slowed their teaching pace by adding time to teach critical scaffolded
and/or reteaching concepts. Their autonomy allowed them room to make choices that benefited
their students. The MGMTs wanted their students to be successful, which translated into making
changes to their teaching timelines. Teachers felt that they were free to enact changes to suit the
needs of their students because they were either the only math teacher in that area or because of
their years of experience. Denise summarized her view when she stated:
I don't know if that's a struggle, because on the one hand, I feel like if we had well
educated confident teachers, they could come in, without a map and it wouldn't matter
and they could teach the kids the concepts, because they had a clear and certain
understanding of it, but we don't have well prepared teachers coming into the classroom,
so we need a certain definite map that says do xyz this way. But that's all there for
teachers who are certified and well train and so there's I feel like there's this real

dichotomy amongst teaching philosophy as to whether you should be told what to do, or
you shouldn't be told what to do.

Her perspective was that well trained and confident teachers wouldn’t need as many directives as

teachers who entered the classroom as either inexperienced or uncertified.
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Table 4.9

Quotes Aligned to Variables in the Regression Models

Personal Mathematics
Teaching Efficacy

When [ first started, I suspected that kids were actually
interested in learning. And the rebuttal that I found was, yes,
but it [interest in learning] gets killed so early that by the time
they come to middle school either they're interested or they're
not. And I think, to some degree that's true, but I also think it's
[interest in learning] not irreversible. (Denise)

One thing I’'m good at is, you know, kind of squashing the
negative self-talk. (Jeannie)

And uhm, I love my job, and I do it well and I don't sit behind
my desk and let my kids sit there and work silently and there
are other teachers in our building that do, (Barbara)

Mastery Goal
Orientation

And they know as an extension because I’ve told them ahead
of time, you will have to write your own word problem
because I want them to extend it [ don't want them to just
regurgitate a procedure. (Barbara)

You have to want to try and be receptive to trying things that
either do or don't work you can't be afraid, if you know
something doesn't work you just throw it out, then you know
or whatever, but a lot of teachers get stuck in a rut and they
don't want to try something new or they're like well I have
success this way, but yet they still don't want to try something
new. (Melissa)

“I’m trying to just always figure out stuff that is helping to
reach the students.” (Andy)

Performance Goal
Orientation

“I want my kids to you know the saying scores open doors
which, I believe, to some extent I don't believe scores define
you, but I believe scores will open some doors.” (Barbara)
“It makes me feel like I’'m being seen as incompetent.”
(Jeannie)

Perception of
Performance Goal
Structure

“And that [ want them to pass the ACT. I want them to pass
their state test, so I do make sure that I’m teaching those
standards and that's pretty much I think the only directive
that's come down.” (Barbara)

“I got evaluated right before fall break and then she finally
talked to me about it this Tuesday morning and I got
absolutely eviscerated she got onto me for every single little
thing I do wrong.” (Jeannie)

“Well, I mean one thing that we go through observations and
stuff with the administration every now and then, and [ mean
it counts towards my evaluation and stuff. I mean, me and
other teachers, that I work with we get evaluated.” (Andy)
“I mean we got to teach so many standards throughout the
year before they start doing state testing and stuff. I mean,
that's a lot of pressure on us and stuff.” (Andy)
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e “There their social issues, their self-confidence issues, their
sex issues are not being addressed and so those kids are
thinking about those things all day which makes my job of
teaching them unrelated things infinitely more difficult. I
would love to teach them math but that's not going to happen
and that's a big part of why I didn't teach this year is because I
cannot, in good conscience sign a contract saying that [ will
teach state math curriculum this year, because I know I can't.
I can't. I can't do a good job of it.” (Denise)

Education e “Straight out of college, went to college and started teaching
right out of college so.” (Melissa)

e  “Alot of my work experience has always been special ED
oriented, and so, when I graduated, I got double certified in
my college.” (Denise)

e Well, I have my I have my masters in math ED.” (Andy)

e “I went to and graduated from high school, went to college got
my bachelor's and started teaching.” (Barbara)

e “I went to[school name ] University in [city name]. Yeah, and
my degree is actually in math.” (Jeannie)

Teaching Experience o “Itaught high school for one year and then I taught at the
college level for [ ] state college. I worked for them for
eight years as an adjunct.” (Andy)

e “I did not have another special ED math teacher, so as far as
like modifying my lab class curriculum, I was on my own. I
had to go to the Internet. I had to make stuff up. I had which
you know I’ve been teaching at that point, I had been teaching
for nine years, so it wasn't terribly difficult.” (Denise)

e  “I don't know how much my survey said but I taught for 23
years in [state name].” (Barbara)

e “I’d probably have to think back to when I was a younger
teacher, I mean right now it's pretty normal and pretty easy to
do those kinds of things for me.” (Melissa)

Perceptions of e “That's the only directive I think I’ve had here in [state name].
Mastery Goal It has been pretty awesome letting me just teach.” (Barbara)
Structure e “Imean itit's given me more flexibility on doing stuff outside

the classroom.” (Andy)

Summary

This explanatory sequential mixed-methods study aimed to explore the personal (teaching
self-efficacy and personal goal orientation) and environmental (school goal structure) factors
influencing mathematics teachers’ goal orientations. Moreover, this study also examined
teachers’ perceptions of their schools’ goal structure and how teachers created their classroom

goals. Quantitative analysis revealed several key findings. Participants self-reported a higher level
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of mastery goal orientation than performance goal orientation, as well as a higher level of
perceptions of mastery school goal structure than perceptions of performance school goal
structure. The MGMTs had relatively high mathematics teaching self-efficacy. Findings showed
that mastery goal orientation positively correlated with perceptions of mastery school goal
structure, mathematics teaching self-efficacy and education level.

Moreover, performance goal orientation had a strong positive correlation with
perceptions of school goal structure yet a negative correlation with perceptions of mastery school
goal structure and mathematics teaching self-efficacy. Perceptions of mastery school goal
structure strongly correlated with mathematics teaching self-efficacy. Lastly, education level and
teaching experience shared a small positive correlation. The standard regression in model 1
showed that mathematics teaching self-efficacy (PMTE), education level (ED), and years of
teaching experience (TE) significantly predicted MGMTs’ mastery goal orientation. Also, the
standard regression in model 2 showed that perceptions of performance school goal structure
(PGS) and perception of mastery school goal structure (MGS) significantly predicted MGMTs’

performance goal orientation.

Qualitative analysis of the five interviews with MGMTs with mastery goal orientation but
perceived a performance goal school structure also yielded meaningful findings. Values coding
revealed four values that MGMTs expressed. MGMTs valued their students’ effort and hard
work, their students’ autonomy and personal responsibility, their relationships with their students
and their communities, as well as their students’ self-confidence in doing mathematics and the
development of positive dispositions toward math. Structural coding related four practices of
MGMTs to the research questions. These practices were reframing mistakes as learning
opportunities, pushing students to be more autonomous and self-regulated, communicating their
high valuation of students’ effort through their interactions with students and encouraging

students to grow and value their learning. After integrating the results from both phases, several
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interview quotes aligned with the independent variables chosen for the regression models. Two
more themes emerged from this process. The first integration theme characterized MGMTs’
need/desire to grow through professional development and improve their classroom performance.
The second integration theme centered on exercising their autonomy in their classrooms when
making decisions about their practices.

In chapter 5, significant results will be considered in relation to previous research.
Implications for the practice of teaching and the support of both in-service and preservice middle
grades mathematics teachers will also be examined. Finally, the limitations of this present study
and possible directions for future areas of research will be detailed as the discussion of the

findings is drawn to a conclusion.
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CHAPTER V

DISCUSSION

The purpose of this study was to explore the personal and environmental factors that
influence middle grade mathematics teachers’ (MGMTs) goal orientations characterized by their
approaches to teaching. An explanatory sequential mixed methods design was utilized in which
quantitative data from Phase 1 were collected to measure MGMTs’ mathematics teaching self-
efficacy (MTSE), personal goal orientations, and perceptions of school goal structures.
Furthermore, this study investigated whether MTSE and perceptions of their school’s goal
structure predicted MGMTSs’ goal orientations. In the qualitative Phase 2 of this study, interviews
with MGMTs were analyzed to uncover themes that illuminated the experiences of MGMTs who
were mastery-oriented in their approach to teaching despite teaching in learning environments
they perceived as performance-based. To address this purpose, this study proposed the following
research questions:

1. What are the mathematics teaching self-efficacy, goal orientation, and perceptions of

school goal structure of in-service middle grades mathematics teachers?

2. Does mathematics teaching self-efficacy and teachers’ perceptions of schools’ goal

structure predict goal orientation?

3. How do in-service middle grades mathematics teachers maintain their mastery goal

orientations while teaching in performance-oriented school environments?
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chapter 5 discusses the quantitative results from Phase 1 of the mixed methods study and includes
Research Question 1 and 2. In addition, the discussion of Phase 2 of the study, which was
qualitative, will address Research Question 3. This chapter is structured by research question and
includes a brief section discussing the integration components of this sequential explanatory
mixed methods study. Implications for the practice of teaching and the support of both in-service
and preservice middle grades mathematics teachers will also be examined. Finally, the limitations
of this study, possible directions for future areas of research, and concluding remarks will also be
detailed.
Research Question 1: What are the mathematics teaching self-efficacy, goal orientation, and
perceptions of school goal structure of in-service middle grades mathematics teachers?
Quantitative analysis revealed several key findings. Despite previous research stating that
middle-grade schools are more performance goal structure than elementary schools (Midgley et
al., 1995; Tuominen et al., 2020; Wigfield et al., 1991), results of the current study found that
participants often self-reported a mastery goal orientation for themselves and a mastery goal
structure for their schools. There are a couple of reasons why these results might differ from prior
research. One reason could be that teachers who participate in research surveys tend to be those
who feel most strongly about mastery-oriented practices in the first place (Lohr, 2010). The
second possible reason could be that there have been significant changes in middle-grade
teachers’ preparation to mirror the shift in professional organizations towards more pedagogical
practices that encompass mastery approaches to teaching. Results showed that middle-grade math
teachers had relatively high mathematics teaching self-efficacy, which is consistent with prior
research indicating that teachers with increased content knowledge as well as pedagogical content
knowledge have more teaching self-efficacy as reflected in the participants’ mean education and
years of teaching experience (Cao et al., 2018; Corkin et al., 2015; Morris et al., 2017; Zee &

Koomen, 2016). All the middle-grades mathematics teachers interviewed mentioned their
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education or areas of certification when discussing how they made sense of directives such as
state standards.

Research Question 2: Does mathematics teaching self-efficacy and teachers’ perceptions of
schools’ goal structure predict goal orientation?

Quantitative results revealed that the MGMTSs’ perceptions of mastery school goal
structure had a strong positive correlation with personal mathematics teaching efficacy. This
relationship was tested in the first model to see how well PMTE predicted MGMTs’ mastery goal
orientation. Since Bandura (1982) posited that self-efficacy was predictive of behavior and affect.
The first model tested in this study showed that personal mathematics teaching efficacy was a
significant predictor of a mastery goal orientation in teaching, aligning with Bandura’s (1982)
work. MTSE had a larger beta value than both control variables, education and teaching
experience. Furthermore, findings showed mastery goal orientation positively correlated with the
perceptions of mastery school goal structure (MGS), mathematics teaching self-efficacy (MTSE)
and education level. This finding corroborated Deemer’s (2004) findings that teachers’
perceptions of their schools’ mastery goal structure was positively related to their personal goal
orientation and their teaching self-efficacy.

The second model tested in this study showed that perceptions of performance school
goal structure (PGS) and mastery school goal structure (MGS) were significant predictors of
MGMTSs’ goal orientations. This result supported Wolters et al. (2010) findings which indicated
that PGS and MGS were separate, distinct factors. Even though teaching experience was not a
significant predictor for a performance goal-oriented approach to teaching, this finding also
aligned with previous research, which that found that there were no significant differences in
teachers with different levels of teaching experience (Wolters et al., 2010). Interestingly, Butler
(2007) stated that performance-based approach to teaching decreases as teaching experience
increases, which does not translate into teachers becoming more mastery-oriented in their

teaching.
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Research Question 3: How do in-service middle grades mathematics teachers maintain their
mastery goal orientations while teaching in performance-oriented school environments?

Qualitative results validate the significant relationship between MTSE and beliefs about
mathematics (Corkin et al., 2015), as well as teachers having positive attitudes toward teaching
(Kartal, 2020). Attitudes toward teaching are also positively related to teaching self-efficacy.
Kartal (2020) asserted that preservice mathematics and science teachers' attitudes toward teaching
positively correlate with efficacy beliefs for teaching and many specific teaching practices. This
study’s qualitative findings supported this assertion. MGMTs made statements that demonstrated
they loved teaching and teaching mathematics. All the interview participants expressed some
form of positive attitude towards teaching and/or mathematics.

Qualitative analysis of the five interviews with MGMTs who demonstrated mastery goal
orientation but perceived a performance goal school structure also yielded meaningful findings.
Four themes emerged from utilizing values coding to examine the interviews. They were:
MGMTs valued their students’ effort and hard work, their students’ autonomy and personal
responsibility, their relationships with their students and their communities and their students’
self-confidence, and positive dispositions towards math. Structural coding uncovered meaningful
insights into MGMTSs’ practices. Four themes typified MGMTs’classroom behaviors when
related to their environment and personal factors, such as teaching self-efficacy and goal
orientation. These themes were reframing mistakes as learning opportunities, pushing students to
be more autonomous and self-regulated, communicating their high valuation of students’ effort
through their interactions with students and encouraging students to grow and value their
learning. The following section is partitioned to discuss the data aligned to Research Question 3.
Specifically, mathematics teaching self-efficacy, teacher-student interactions, and mastery-
oriented practices are each discussed in turn. The chapter will conclude by revisiting the

conceptual framework presented earlier in Chapter 2.
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Mathematics Teaching Self-Efficacy. The findings in this study supported previous
research such as Cao et al. (2018), who stated that student-centered teaching was a characteristic
of teachers with strong mathematics teaching self-efficacy. According to previous research
(Noormohammodi, 2014), teaching self-efficacy also has positive associations with feelings of
autonomy and reflective practices. This study aligns with current findings that MGMTs actively
use their autonomy to change their teaching practices in the face to state directives.

Teacher-Student Interactions. This study identified two of the types of teacher-student
interactions (TSI) defined by previous research. Allen et al. (2013) described emotional support
and instructional support as domains in TSI. Results from this study provided rich descriptions of
these types of interactions. For example, the themes from this study of offering sympathy,
changing students’ dispositions, autonomy for students, and building relationships with their
students are instances that characterized opportunities for teachers provide emotional support by
creating connections and prioritizing students’ emotional as well as social needs (Allen et al.,
2013). Furthermore, the themes use of verbal feedback and use of formative feedback could be
argued to demonstrate types of instructional support, which relate to keeping students engaged
and analyzing their cognitive thinking (Allen et al., 2013). Three out of five MGMTs stated that
they actively sought students’ feedback through practices as simple as polling, active questioning
as a form of review, and encouraging students to create their own math problems. These same
teachers all had several years of teaching experience. These findings align with Ewing’s (2016)
position, which stated that differences in teachers’ level of experience influenced how well
teachers crafted probing questions and challenged students’ shallow learning strategies.

Mastery-Oriented Practices. This study provided several illustrations of mastery-
oriented practices being utilized in MGMTSs’ classrooms. Kaplan et al. (2002) argued that mastery
goal-oriented teachers would manifest certain practices such as seeing a mistake as a learning
opportunity, expecting students to be active learners, and emphasizing understanding why

something is correct. Four themes related to practice were uncovered through the conversations
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with MGMTs and showcased mastery-oriented practices. First, their communications with
students highlighted their high valuation of students’ hard work and effort (Ames & Archer,
1988). Their use of one-on-one and classroom-wide discussions as a formative assessment of
student learning also provided evidence of their mastery-oriented communication style. Second,
their encouragement of students to become more reflexive, autonomous, and self-regulated
supported previous research, which suggested that the creation of short-term goals for their school
year also showed their mastery orientation toward teaching (Ames, 1992; Filippello et al., 2018).
Additionally, their emphasis on growth was reflected in the classroom goals adopted by the
MGMTs (Ames, 1992; Skaalvik & Skaalvik, 2017). Third, four out of the five MGMTs expressed
a similar growth mindset as Willingham (2017) found in their case study of a mastery-oriented
teacher. The next section reexamines this study’s conceptual framework.
Integration by Revisiting the Conceptual Framework

Several interview quotes aligned with the independent variables chosen for the regression
models. Some quotes underline the orthogonal nature of goal orientation since it is possible to
have both orientations simultaneously. This supports previous research, which stated that not only
can a person have both orientations but also that person’s environment can exhibit more than one
goal structure (Ames, 1992; Kunst et al., 2018; Nasser-Abu & Amasha, 2012; Pintrich, 2000).
The researcher intended to study special cases where MGMTs were resisting neoliberal policies
centered around accountability measures. These MGMTs provided as Apple (2017) described
“...examples of lasting interruptive strategies...” (p. 151). The interviewees were what Patton
(2015) described as examples of a positive deviance case study, which exemplified a person that
had “solved a problem where the norm in the area is for the problem to remain unsolved” (p. 279-
280). This study used the intersection of social cognitive theory and achievement goal theory to
define the negative space in positive deviant MGMTs whose mastery goal orientation didn’t fit
their perceptions of their school’s goal structure (See Figure 1). These teachers “solved the

problem” of conflict between their personal classroom goals and the goals of their state
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curriculum. These special cases created their classroom goals and practices in this negative space.
However, interestingly, the tension between the mastery-goal oriented teachers and their school
goal structures was not found in the themes from the qualitative data. One reason for this may be
the findings of this study suggest that agency, a person’s ability to affect and to control their
environment (Bandura, 2001), afforded these unique individuals the ability to navigate this
negative space by depending on their strong sense of personal mathematics teaching efficacy and
mastery-oriented approach to their teaching. Time and time again, the interviewees referred to
their students’ needs and academic success as the primary guides to their decisions. Their
practices and values surrounding assessment, professional development, and classroom goals
seem to stay focused on their students. Butler and Shibaz (2014) asserted that relational goals are
a distinct factor of achievement goals. This study offered qualitative results which seemed to
support the centering of teacher-student relationships, mastery-oriented teaching and effective
teacher feedback to equip students with goal orientations that allow them to be successful.
Further research is necessary to uncover more characteristics of these types of educators who
according to Kunst et al., (2018) might have either a mastery or a combined approach to teaching
which might have allowed these MGMTs to create learning environments that helped maintain

9 <

students’ interest and students’ “stable mastery- or success-oriented profile” (Tuominen et al.,
2020, p. 13) throughout the transitional middle grade years. Despite previous research that stated
that middle grades instruction traditionally shifts to a more performance-based approach
(Midgley et al., 1995; Wigfield et al., 1991), the interviewees were mastery-oriented despite
perceiving their schools as performance-based. These middle-grade mathematics teachers used
their autonomy to create spaces in their classrooms to value and uplift student growth while
resisting neoliberal policies centered around accountability measures.

Implications

This study highlights the importance of investigating teaching self-efficacy, personal goal

orientation, and educators’ perceptions of their experiences as they relate to current concerns and
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needs in their communities through the lens of mathematics research. Teaching self-efficacy
remains a strong predictor of MGMT’s teaching practices. Another implication is that teaching
experience may not always predict a teacher’s goal orientation. Schools must be more deliberate
in the messages they send to teachers and students. Several recommendations can be offered
considering these implications. Schools could implement organizational supports for in-service
teachers which redefine school goals structures to support mastery-oriented teaching practices
such as:
1. Longer class periods to give teachers and students time to develop closer
relationships.
2. Blocks of time devoted to clubs or activities where students’ and teachers’
relationships are centered around common interests and not just mathematics.
3. Celebrations and recognition that are focused on growth.
Schools could also help in-service teachers (especially novice teachers) through targeted
professional development to foster core values and characteristics best suited for mastery-oriented
teaching, such as:
1. Teach educators to reflect on their goals for their classes and how those goals are
communicated to their students.
2. Show teachers how to reflect on their perceptions of their school environment and the
impact these environments have on their approach to teaching.
3. Encourage teachers to use their autonomy in their classrooms to implement best
practices, especially during critical novice years.
All these supports could help middle-grade mathematics teachers maintain best practices and stay
mastery-oriented over the span of their professional careers, particularly if schools try to provide

this support during new teachers’ critical novice years.
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Limitations

Although this study provided several insights into MGMTSs’ personal goal orientations,
their perceptions of their school goal structures and their mathematics teaching self-efficacy, this
study did have limitations. First, the participants were predominantly Caucasian and female. Even
though this is representative of the present teaching population, more representation from male
and/or teachers of color could have depicted more “positive deviant cases” (Patton, 2015). Future
studies should strive to recruit more participants from these underrepresented segments of
educators. Second, interviewees were from a small, targeted sample, which was a direct result of
needing to find participants whose goal orientation didn’t align with their schools’ goal structure.
Future studies could recruit more middle-grade mathematics teachers from surrounding states to
increase the pool of potential interviewees. Last, MGMTs were not explicitly probed about the
tension between their orientation and their school goal structure. Future studies could pursue
more qualitative data by asking these questions in more depth.
Conclusion

Middle-grade mathematics teachers today can make a choice to be mastery-oriented in
their approach to their teaching. The MGMTs who discover ways to exert their agentic power
can continue to offer effective pedagogical methods. Findings from this study indicate that
personal mathematics teaching efficacy is a strong predictor of the mastery approach teaching. It
is critical in today’s school environments that MGMTs receive encouragement and training that
improves their PMTE so these teachers will believe they can implement research-based best
practices. Some mastery-oriented teachers have found ways to express their values even when
these values are not supported by their schools. These teachers found ways to center their
classroom goals around students’ developmental and emotional needs. Some of these MGMTs
have built relationships with their students despite the pull to quickly cover every topic on the
state assessments and let these relationships fall by the wayside. MGMTs communicated their

goals through verbal feedback and everyday interactions with their students. As a result, these
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MGMTs have expressed the acts of creative subordination described by Barajas-Lopez and
Larnell (2019). These acts show how MGMTs navigate the water of a performance-based school

environment without straying from their mastery-oriented approach to teaching.
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continuation must receive |IRB review and approval before the research can continue.
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APPENDIX B

INITIAL RECRUITMENT EMAIL

Dear fellow teachers,

I am a doctoral student and I need your help! Duning this time of reflection, ] am conducting a
study on how mathematics teachers stay mastery-cniented despite being in performance-criented
leaming environments. I selected you to ask because you are potentially a part of my targeted
sample population. Could you spare about 10 minutes to complete an cnline survey? You will
also be asked to participate a 45- 60 minutes follow-up interview if your responses match those
of the targeted sample population’s.

You are under no obligation to participate i this research, it is your choice whether to be a part
of the study or not. ¥ou may decide not to be a part of the study, even after you have started the
survey. You may stop and leave the study.

There 15 a benefit to you if you participate. If you complete the study, you will be entered for a
raffle drawing for one of three $50 Amazon Prime gift cards. This research may help lift the
voices of fellow mathematics teachers and help pomnt the way to mmportant research to be done
for mathematics teachers m the future. There are no foreseeable nsks or discomforts associated
with this study. Follow this hink to the survey: (link would be mserted here) If you have
problems, you can also copy and paste the following URL mto your browser: (complete link
wiould be inserted here)

Feel free to share this emanl with your fellow nuddle-grades math teachers! If vou have any
queshions about this research or your participation m the study. you are welcome to contact me
at:

Tomya Ehodes

tonya rhodesiiokstate edn

Doctoral Candidate

Graduate Teaching Assistant

School of Teaching. Leaming, and Educational Sciences

245 Willard Hall

918-951-6597 (cell)

405-744-83022 (work)

I will make every effort to answer your questions. Thank you for your time!

& Apgroved: 0325201
-] Protocel £ [RB-21-233
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APPENDIX C

INFORMED CONSENT FORM

University Research Compliance

PARTICIPANT INFORMATION FORM
Understanding Mastery-Oriented Middle Grades
Mathematics Teachers™ Resilience in Performance-Oniented
School Environments

You are mvited to be in a research sindy about the mathematics teaching efficacy, perceived school goal stroctures
and goal orientations of middle grades mathematics teachers condocted by Tonya Bhodes, Doctoral candidate in the
School of Teaching, Leaming, and Educational Sciences, Oklahoma State University, under the direction of Dr.
Jemmifer Cribbs, Collepe of Education and Humsan Sciences, Oklahoma State University. Your participation in this
research is volmtary. Your decision whether to participate in this smdy will not affect yoor employment or statos in
your schonl. There is no penalty for refinsal to parficipate, snd you are free to withdraw your consent and
participation in this project at any time.

If you agree to be in this stady, we wonld ask you to do the following things: Complete an online survey that
will take about 10 minutes. Based on your responses, you may be selected to participate in a 45-60-minute
video and'or sudie-taped follow-up interview.

Compenzation: If you complete the sidy, your name will be entered in a raffle drawing for one of three 350
Amaron Prime gift cards which will be rewarded once the surveys and interviews have been collected.

Confidentiality: The information you give in the study will be anonymous. This mesns that your name will not be
collected or linked to the data in any way. Your information will be assigned a code number'psendonym. The
interview will have all identi fiers to your identity removed. Video/sudio interview recordings will be transcribed
and destroyed within one year of study’s completion.

The researchers will not be able to remove your data from the online dataset once your participation is complete.
This data will be stored in a password protected computer indefinitely. The research team will ensure anooymity o
the depree permitted by technology. Your participation in this online survey imvolves risks similar to a person’s
everydsy use of the imternet. Additionally, if you are selected for an interview throuzh Zeom your privacy will be
safepnarded as well see hifps 'z Jen-us irstiprivacy izl If you have concerns, you should also consualt the
survey provider privacy policy at hﬂps.l'.*nww qualirics. com/privacy-statement’

Contacts and Qmestions: If you have guestions about the research smdy itself, please contact the Principal
Imvestigator at 18-051-6597 or 405-744-8022, fomya thodesFiokstate edy. Tf you have questions about your rights
as a research vohmieer or would simply like to speak with someone other than the researcher about concerns
regarding this siudy, please contact the Dr. Jennifer Cribbs, the advisor, jennifer. cribbsgokstate adn All reports or
correspondence will be kept comfidential

If you agree to participate in this research, please click “T Agres” to continme.

ﬁ Approwed: 152572021
7] Protocel & [RB-11-135
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APPENDIX D

FOLLOW-UP INTERVIEW RECRUITMENT EMAIL

Dear survey participant,

I am following up with you based off your responses to the online survey you completed as a
part of my study. I would like to ask you to provide a 45-60 mimutes of your time for a video
and/or audiotaped interview. I would like to schedule a time that is most convenient for you. We
can use Zoom to meet online and to record. Please contact me as soon as you are able. I hope you
are doing well. I look forward to hearing from you

Sincerely

Tonya Rhodes

tonya thodes@okstate edu

Doctoral Candidate

Graduate Teaching Assistant

School of Teaching, Leaming, and Educational Sciences
245 Willard Hall

918-951-6597 (cell)

403-744-8022 (work)

Thank you for your time!

ﬁ Appeoved: 05252021
5| Protocel & IRB-11-133
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APPENDIX E

STUDY SURVEY
Date: Survey ID#:
Part 1:
1. Do you currently teach mathematics? (select your response)
a. Yes b No
2. Do you currently teach middle grades (6th , 7th, 8th )? (select your response)
c. Yes d. No

Please refer to when you are teaching mathematics in your classroom and indicate the degree to
which you agree or disagree with each statement below by circling the appropriate number to the
right of the statement.

1 2 3 4 5
Strongly Disagree Disagree Uncertain Agree Strongly Agree
3. I give special privileges to students who 1 2 3 4 5

do the best work.

4. In this school: The importance of trying hard 1 2 3 4 5
is really stressed to students.

5. I'make a special effort to recognize students’ 1 2 3 4 5
individual progress, even if they are below grade
level.

6. In this school: Students are told that making mistakes 1 2 3 4 5
is OK as long as they are learning and improving.

7. In this school: It’s easy to tell which students get the 1 2 3 4 5
highest grades and which students get the lowest
grades.

8. I display the work of the highest achieving students as 1 2 3 4 5
an example.

113



9. In this school: Students who get good grades are
pointed out as an example to others.

10. During class, I often provide several different
activities so that students can choose among them.

11. In this school: Students hear a lot about the
importance of getting high test scores.

12. I consider how much students have improved
when I give them report card grades.

13. In this school: A lot of the work students do is
boring and repetitious.

14. In this school: Grades and test scores are not talked
about a lot.

15. In this school: Students are frequently told that
learning should be fun.

16. I help students understand how their performance
compares to others.

17. I encourage students to compete with each other.

18. In this school: The emphasis is on really
understanding schoolwork, not just memorizing it.

19. I point out those students who do well as a model
for the other students.

20. In this school: A real effort is made to recognize
students for effort and improvement.

21. In this school: Students hear a lot about the
importance of making the honor roll or being

recognized at honor assemblies.
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22. 1 give a wide range of assignments, matched to 1 2 3 4 5
students’ needs and skill level.

23. In this school: A real effort is made to show 1 2 3 4 5
students how the work they do in school is
related to their lives outside of school.

24. In this school: Students are to compete with each 1 2 3 4 5

other academically.

PART 2:

Please indicate the degree to which you agree or disagree with each statement below by circling
the appropriate number to the right of the statement.

1 2 3 4 5

Strongly Disagree Disagree Uncertain Agree Strongly Agree

25. I can continually find better ways to teach mathematics. 1
Even if I try very hard, I cannot teach mathematics as well as I will most 1
26. subjects.
27. 1teach mathematics concepts effectively. 1
28. I cannot be very effective in monitoring mathematics activities. 1
29. I generally teach mathematics ineffectively. 1
I understand mathematics concepts well enough to be effective in 1
30. teaching middle grades mathematics.
I find it difficult to use manipulatives to explain to students why 1
31. mathematics works.

32. Tam typically able to answer students' questions. 1
33. Iwonder if | have the necessary skills to teach mathematics. 1
Given a choice, I do not invite the principal to evaluate my mathematics
34. teaching. 1
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When a student has difficulty understanding a mathematics concept, I am

35. usually at a loss as to how to help the student understand it better. 1 2 3 4
36. When teaching mathematics, I usually welcome student questions. 1 2 3 4
37. 1do not know what to do to turn students on to mathematics 1 2 3 4
PART 3:
Directions: Please circle the number that matches your response.
None at All Very Little Strong Degree Quite a Bit A Great Deal
1 2 3 4 5
38. | To what extent can you motivate students who show low interest in 1 |2 |3 |4
mathematics?
39. | To what extent can you help your students’ value learning mathematics? 1 |2 (3 |4
40. | To what extent can you craft relevant questions for your students related 1 |2 |3 |4
to mathematics?
41. | To what extent can you get your students to believe they can do well in 1 |2 |3 |4
mathematics?
42. | To what extent can you use a variety of assessment strategies in 1 12 |3 |4
mathematics?
43. | To what extent can you provide an alternative explanation or example in 1 |2 (3 |4
mathematics when students are confused?
44. | How well can you implement alternative teaching strategies for 1 |2 |3 |4
mathematics in your classroom?
Part 4: Demographic information
45. What gender do you identify with? (select all that apply)
a. Male b. Female c. Nonbinary

d. Transgender e. Other
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46.

47.

48.

49.

50.

51.

Are you of Hispanic origin? (select your response)

a. Yes b. No

What is your race? (select all that apply)

White b. Black/African c. Asian d. Pacific
American Islander

American Indian/Native American f. Other

Please provide the name of the school at which you currently teach.

Indicate your current age.

What is your highest level of education? (select your response)

Bachelors b. Bachelors plus c. Masters d. Masters plus 15

15

Doctorate

What is the total number of years you have been teaching mathematics (including this

year)?

52. What grade levels do you teach? (select ALL that apply)

a. 1% b. 2nd c. 34
d. 4® e. 5t f 6
g. 7" h. 8"
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53. Areas of Certification listed on your teaching certificate (list all that
apply)

54. What classes are you teaching currently? (List all please)

55. Current delivery method of teaching for the current school year (select all that apply)

a. Faceto Face b. Distance c. Blended (Face to
Learning/Online Face and distance
learning/ online

56. Would you be willing to participate in a follow-up interview if selected? (Select one)

a. Yes b. No

Please provide your most current contact information.

Name:

Preferred Pronoun(s):

Best contact email (one that you check often):

Best contact phone number:

Alternative contact phone number:

You have now completed the survey. Thank you for your time and participation!
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APPENDIX F

TENTATIVE SEMI-STRUCTURED INTERVIEW PROTOCOL

Research Question 3:

How do in-service middle school mathematics teachers maintain their mastery goal orientations
while teaching in performance-oriented school environments?

1. How did you start in the teaching profession?

2. Describe what you think a teacher’s goal in the mathematics classroom.
3. Tell me about your personal goals for your math classroom.

4. Share with me some of the reasons, you chose those goals.

5. Are you deliberate in communicating those goals to your learners?

If yes, how do you communicate those goals to your learners?
If no, what do you believe hinders you from communicating?
6. Describe how do you know if your learners are receiving these goals?

7. Describe how do you make sense of the directives concerning mathematics, passed down
either by the state or your school concerning your teaching?

8. Describe how you think those directives impact you as a teacher in the mathematics
classroom?

9. How do you think these directives impact your learners in the mathematics classroom?

10. Have you ever experienced times of conflict between your personal teaching goals and these
directives? Could you describe some of these conflicts for me?
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11. Have you experienced challenges in teaching mathematics to your learners?
If yes, then, could you share some of those challenges with me?
If no, then, how would you address mathematics teaching challenges if they arose?

12. Have there been any conversations or interactions with your learners concerning your
personal mathematics teaching goals that stand out in your memory?

If yes, then, could you share these memories with me?
If no, then, why do you suppose that is so?

13. Is there anything you would advocate to change to make it easier for you to accomplish your
personal mathematics teaching goals?
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APPENDIX G

EXPLORATORY FACTOR ANALYSIS RESULTS

Figure G.1

Scree Plots for MGS/PGS and MAGO/PAGO

Scree Plot

2

Eigenvalue

Factor Number

Scree Plot

2.5

2.0

Eigenvalue

0.5

0.0

T T T T T T T T
B8

Factor Number

Note: MGS = perception of mastery school goal structure; PGS = perception of performance school structure;

MAGO = mastery goal orientation; PAGO = performance goal orientation

121



Figure G.2

EFA Output MGS/PGS with All Items Included

KMO and Bartlett's Test

KMO
Bartlett's Approx. Chi- 266.29
Test Square
df
Sig.
Rotated Factor Matrix*
Factor
1
Q3 7 .64
Q35 .61
Q39 .61
Q3 19 .61
Q3 22 .50
Q3 12R .49
Q3 11R -.46 41
Q3 4 .73
Q3 18 .73
Q3 16 .64
Q3 2 47
Q3 13 44
Q3 21 43
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Figure G.3

EFA Output MAGO/PAGO with All Items included

KMO and Bartlett's Test

KMO .59
Bartlett's Test Approx. Chi- 133.81
Square
df 36
Sig. .00
Rotated Factor Matrix*
Factor
1 2
Q3 8 .87 .00
Q3 20 .67 .19
Q3 3 47 -.05
Q3 17 .05 .70
Q3 6 -.02 .60
Q31 -.15 46
Q3 14 .16 .38
Q3 15 .19 .35
Q3 10 .00 .26
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Figure G.4

EFA Output MAGO/PAGO With Item 10 Removed

KMO and Bartlett's Test

KMO .59
Bartlett's Test Approx. Chi- 121.92
Square
df 28
Sig. .00
Rotated Factor Matrix*
Factor
1 2
Q3 8 .87 .04
Q3 20 .66 20
Q33 48 -.07
Q3 17 .04 .64
Q3 6 -.04 .63
Q3 15 17 42
Q3 1 -.16 42
Q3 14 14 41
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Figure G.5

EFA Output PMTE with All Items Included

Factor Matrix®

Factor

1
PMTE 11R .84
PMTE 5R .83
PMTE 13R .66
PMTE 2R .63
PMTE 12 .63
PMTE 6 .61
PMTE 3 .60
PMTE 4 51
PMTE 9R .50
PMTE 8 48
PMTE 1 46
PMTE 10R .45
PMTE 7R .32
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Figure G6

EFA Output PMTE without Item 7

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .83

Bartlett's Test of Sphericity Approx. Chi-Square 354.90
Df 66

Sig. .00

Factor Matrix®

Factor

1
PMTE 11R .84
PMTE 5R .84
PMTE 13R .65
PMTE 2R .64
PMTE 6 .63
PMTE 12 .62
PMTE 3 .60
PMTE 9R .50
PMTE 4 .50
PMTE 8 49
PMTE 1 46
PMTE 10R .44
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APPENDIX H

PERMISSION LETTER FOR SELF-EFFICACY FOR TEACHING MATHMATICS
INSTRUMENT (SETMI)

Appalachian

STATE UNIVERSITTY.
151 Collage 5t Boons, NC 28608

Department of Cumicnlom and Instruction
828-262-2170
FAY 828-262-2686

¥ou have my permission to use the Self Efficacy for Teaching Mathematics Instrument
n your research. Please reference the validity imformation and scoring guide when
publishing your findings.

Sincerely,

Jenmifer B. McGee, EAD.
College of Education
Appalachian State University
151 College 5t.

Boone, NC 28608

Phone: (828) 262-2270

Fax: (828) 262-2686
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