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MATHEMATICS SELF-EFFICACY IN HIGH SCHOOL STUDENTS AND THE EFFECTS OF
INTERIM GOAL SETTING: HOW GOALS AND EFFICACY ARE LINKED IN THE SELF-

EFFICACY GOAL SPECTRUM

By

HANNAH H. OLDHAM

Under the Direction of Pier Junor Clarke

ABSTRACT

Research has found that self-efficacy affects how a student behaves in class, how they
choose to approach academic work, how long they persevere on a topic, and the type of goals
they set for themselves. When students enter high school, opinions of self-efficacy (negative or
positive) are strong and it becomes increasingly difficult for teachers to help students change
their efficacious beliefs. This is apparent in secondary mathematics classrooms where students
have years of previous experiences that have shaped opinions about their self-efficacy. A
possibility in altering self-efficacy is by combining goal achievement theory and social learning
theory. If more value is placed on interim (or short term) goals, teachers may be able to increase
their student’s self-efficacy through a scaffolded approach to larger achievement and mastery

goals.



This study focused on the change in reported self-efficacy in high school mathematics
students following a treatment of teacher promoted interim goals. Nine teachers with two classes
each (N=377) from a suburban high school in the southeastern United States provided a common
goal dialogue promoting short term goals in mathematics classes (ranging from ninth to twelfth
grade courses) for four weeks. A survey was given to students to report their self-efficacy before
and after the four-week goal treatment. Each teacher had a control class, which did not receive
the goal dialogue. At the end of the four weeks a repeated measures ANOVA was conducted and
found significance between the control and treatment classrooms. This indicates that students in
classrooms where interim goals are promoted daily will have a higher increase in mathematics
self-efficacy than students who do not receive daily goal prompts. This study also lays the
groundwork for the Self-Efficacy Goal Spectrum (SEGS) which explains how to maximize

mathematics self-efficacy through targeted interim goals.

INDEX WORDS: Mathematics Self-efficacy, Goals, Goal achievement theory, Social cognitive
theory, Self-Efficacy Goal Spectrum (SEGS), Short term goals, Interim goals, Repeated

measures, High school mathematics, Mathematics Self-Efficacy Survey
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Chapter 1: Introduction
Introduction

High school students in the state of Georgia are required to show competence on more
mathematics standards throughout their high school career than any other group of high school
students before them. Standards previously taught in junior year are now being taught to
freshmen creating increased rigor for many students who are not yet ready for these concepts.
Freshmen are comparing their mathematics ability to that of students with two additional years of
experience in the subject. It is a similar comparison to the reading levels of young students.
While both a third grader and a fifth grader are capable of reading, a fifth grader will be able to
comprehend more complex passages than the third grader. If students do not academically
perform to the level at which themselves think they should be then it fosters a negative attitude
towards the subject and their own academic abilities. This self-efficacy is how well a person
believes they can accomplish a given task (Bandura, 1997). The increased rigor of the
curriculum combined with previous experiences in the subject has led to many students having a
negative perception of their mathematical self-efficacy.

The importance of self-efficacy cannot be understated when examining the performance
of students in high school mathematics. Self-efficacy affects how a student behaves in class, how
they choose to approach academic work, how long they persevere on a topic, and the type of
goals they set for themselves (Bong, 2001; Multon, Brown, & Lent, 1991; Pajares & Miller,
1994, Smith, Sinclair, & Chapman, 2002; Usher & Pajares, 2009). A student’s perceived self-
efficacy integrates into every part of who they are as a learner yet is rarely addressed in
classroom environments, especially at the high school level. If students go through high school

with weak efficacious beliefs then they are more likely to develop negative attitudes towards



school, academics, and themselves (Bandura & Schunk, 1981; Friedel, Cortina, Turner, &
Midgley, 2010; Schunk, 1985).
Problem Statement

Mathematical self-efficacy is an integral component of academic performance. High
self-efficacy is positively linked with academic performance, perseverance, and challenging goal
setting (Bandura, 1993; Bandura, 1997). Self-efficacy beliefs have a greater significance in
determining future behavior in a subject than past experiences with the subject material (Parajes
& Miller, 1994). Even if a student has had negative past experiences in mathematics, if her/his
self-efficacy is high, they are more likely to exhibit positive behaviors in the subject that
supersede past experience. When comparing multiple variables to mathematic performance,
self-efficacy had the strongest direct link including outranking perceived usefulness and previous
content knowledge (Bong, 2001; Bouffard-Bouchard, Parent, & Larivée, 1991; Pajares & Miller,
1994). These findings are vital to high school teachers who have little control over the previous
content experiences their students have in mathematics. Since self-efficacy is an important
indicator of future performance, the promotion of positive self-efficacious attitudes needs to be
studied and encouraged in high school.

The dangers of ignoring the importance of promoting self-efficacy are seen in the
behaviors of students who have low self-efficacy. Students with low-self efficacy exhibit
handicapping and avoidance behaviors which lead to decreased performance and little to no
perseverance in the face of challenges (Midgley & Urdan, 2001). Handicapping behaviors
include avoiding studying for tests, not completing assignments, and overall willingness to
reduce effort (Urdan, Midgley, & Anderman, 1998). These handicapping behaviors are often

exhibited by students who choose to attribute their low performance to lack of trying as opposed



to actual academic ability. Handicapping behaviors are typically exhibited by students with low
self-efficacy because they do not think they can complete the task at hand. Students use these
behaviors as an excuse for what they perceive as not succeeding academically (Midgley &
Urdan, 2001; Urdan et al., 1998). Students rationalize these setbacks by thinking “I didn 't fail
the test because I am not smart, 1 failed the test because I didn’t study.”

It is important to note that low self-efficacy does not mean that a student does not
perform well academically. There is significant correlation between high self-efficacy and high
academic performance but they are not causal (Bong, 2001; Bouffard-Bouchard et al., 1991;
Multon et al., 1991; Pajares & Miller, 1994, Smith et al., 2002; Usher & Pajares, 2009). There
are students who have strong mathematical intelligence yet have low self-efficacy. The internal
creation of self-efficacy begins at an early age through three different sources. Previous
experiences with the subject or material. Vicarious experiences which describe how an
individual observes others and then compare’s her/his own ability to these observations, and
social persuasions which are values promoted by the culture the individual identifies with (Usher
& Pajares, 2009). As students experience successes and failures in mathematics they begin to
self-analyze their abilities in the subject. They begin to internalize “If [ was able to complete one
step subtraction problems, I should be able to complete two step subtraction problems.” As a
student progresses through their school career, their academic experiences are also shaped by the
social constructs of their family, peer group, and school setting. Now their self-efficacy is not
only based on what they have experienced themselves but how they are internalizing what is of
value based on the culture they identify with.

The concepts that students have about their efficacy are related to the goals that they both

set for themselves and the goals promoted by the social groups around them (teachers, peers, and



parents). Goals can be categorized into three main types. Mastery goals that focus on learning
for personal improvement, performance-approach goals which represent strategies students take
in order to show they are more academically able compared to peers, and performance-
avoidance goals which are goals where students do whatever they need to in order to not be seen
as academically inferior to their peers (Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 2002a).
Mastery goals, like favorable self-efficacy beliefs, are positively correlated with mathematical
performance (Midgley, Kaplan, Middleton, Maehr, Urdan, Anderman, & Roeser, 1998; Wentzel
& Wigfield, 1998). Goal orientation has been researched on a spectrum that shows that
performance-avoidance leads to performance-approach, and finally to mastery goals. The
stronger a student reports their self-efficacy, the higher level of goals they tend to pursue (Bong,
2001). Much like how self-efficacy is affected by social perceptions, so too are goal orientations
(Friedel et al., 2010; Maehr & Anderman, 1993). The goals promoted by the culture of the
student’s school, family, and peer group impact the type of goals the student values.

The type of environment that is promoted by the school is often internalized by students
(Maehr & Anderman, 1993). If a school values academic performance over anything else then a
student will judge their own actions and behaviors based on that precedent. Students who are
efficacious in other areas like English or the arts, but perhaps not mathematics, internalize this
mindset as they judge their own academic abilities against what the school culture is promoting.
While intentional or not, the climate of the classroom impacts how a student views her/his own
abilities. Students enter high school with at least thirteen years of experiences that have molded
their self-efficacy in mathematics. Research has shown the long term benefits of students with
high self-efficacy, but what about the students who enter high school with a low mathematical

assessment of themselves? Are teachers and schools promoting goals that seem unattainable to



students with low self-efficacy? Perhaps these lofty goals are further cementing negative
efficacious beliefs which are distancing students further away from their academic potential.
Identifying how goals impact students’ self-efficacy is important in helping them reach their
academic potential.
Purpose of the Study

The purpose of this study is to determine how promoting attainable goals through
advocating smaller interim goals in the classroom affects mathematics self-efficacy in high
school students.

Research Questions and Hypotheses

The overall research question that is driving this study is, What are the effects of teacher
promoted interim goals on the mathematics self-efficacy of high school students? This is further
broken down into the following sub-questions:

1) Is there a difference between reported mathematics self-efficacy for students who
receive interim goals from their teachers and those who do not?

2) Is there a difference in reported mathematics self-efficacy between the four subgroups
of mathematics self-efficacy for students who received interim goals from their
teacher and those who did not?

3) What is the effect size of reported mathematics self-efficacy for students who receive
interim goals from their teachers

The following null hypothesis were tested in relation to the above questions
Ho:  There is no difference between reported mathematics self-efficacy for students

who receive interim goals from their teachers and those who do not.



Ho:  There is no difference between reported mathematics self-efficacy between the
four subgroups of mathematics self-efficacy for students who received interim
goals from their teacher and those who did not.

Ho:  There is no difference in effect size of reported mathematics self-efficacy for
students who receive interim goals from their teachers

Term Definitions

Self-efficacy: The opinions that individuals hold about their academic capabilities

Vicarious Experiences: How students judge themselves in comparison to others. Students
compare themselves to peers and make judgements about their own academic abilities
based on this self-judgement

Social Persuasions: The way a student internalizes outside influences of praise and
disappointments. These can come from parents, teachers, or peers.

Self-handicapping behaviors: Behaviors that students exhibit in order to have an excuse for not
succeeding academically. Some of these behaviors include purposely not trying,
procrastination, and excuses for not studying. These behaviors provide a reason for the
student’s shortcomings that is not based in academic ability

Mastery goals: Goals in which a student learns for their own enjoyment and betterment.
Progress towards these goals is measured individually and not through the comparison of
others

Performance-Approach goals: Goals in which a student learns to demonstrate their superior
ability in comparison to peers.

Performance-Avoidance goals: Goals in which a student does the bare minimum to demonstrate

that they are not worse than their peers.



Interim goals: Short term goals that serve as tangible markers to longer term goals. Interim
goals can be used for both performance and mastery goals
Significance of the study

Understanding the impact of goals on students’ self-efficacy can help teachers modify
their classroom environment in ways that best reach all of their students no matter their level of
self-efficacy. The greatest risk factor for dropping out of high school is repeating classes from
freshman year, the most common of these classes being freshman mathematics (Balfanz &
Legters, 2004). The need of this research at the high school level is vital because freshmen enter
mathematics classrooms with years of previous experiences (both positive and negative) that
have shaped their efficacy about the subject. High school teachers have no control over the
amount of content a student has learned, her/his opinions about the subject, or even the students’
own ability to perform well in mathematics. Students who enter high school with negative self-
efficacy already have handicapping behaviors, which makes teaching new concepts to these
students difficult. Low self-efficacy paired with handicapping behaviors and increased rigor in
the high school mathematics classroom creates numerous barriers for these students to overcome
in order to succeed.

Increasing self-efficacy leads to multiple positive behaviors like higher goal setting (as in
mastery goals), increased perseverance, and academic performance. Since high school teachers
cannot control how a student has developed her/his self-efficacy, alternative methods to increase
self-efficacy once it has been formed need to be investigated. Promoting interim goals which lay
on a path to a larger goal in a high school setting is a treatment that can be implemented in all

types of mathematics classrooms. Finding a practical method to increase self-efficacy in



students is vital to creating long lasting benefits as students advance through high school and
through their mathematics careers.
Conclusion

This chapter provided an overview of the problem to be investigated and its significance
to the field of mathematical educational research. The following chapter will provide a detailed
literature review over self-efficacy creation and goal orientation and how they are intimately
connected in the theoretical framework of social cognitive theory and goal-achievement theory.
Research shows that positive self-efficacious beliefs and mastery goals are related but there is a

lack of research into how other goals effect self-efficacy.



Chapter 2: Literature Review
Introduction

Through this literature review | will demonstrate the connection between self-efficacy
and academic performance as well as goal-setting and academic performance. Through
examination of the development and behaviors associated with each I will show the need for
research in connecting both social cognitive theory and goal-orientation theory into practical
applications for teachers in high school mathematics classrooms.

Theoretical Framework

There are two main theories that will drive this research, social cognitive theory and goal
achievement theory. Both theories focus on how an individual views themselves in connection
with internal and external forces. Self-efficacy views make up major components of each theory.
Social Cognitive Theory

Social cognitive theory was first defined by Bandura (1977) in which he described human
learning as being created through vicarious experiences and observations combined with self-
reflecting and self-regulating behaviors. In other words, individuals learn by adapting what they
see and experience around them with their own personal motivations and beliefs. Through
constant interaction with the world, individuals can alter their knowledge on the current belief
system they adhere to based on those interactions. How one views and builds their knowledge
about the world is shaped by her/his daily interactions.

Bandura (2002) defined these interactions through the idea of agentic perspective. An
agent can be the self, an outside individual, or a group. Direct agency is when an individual acts
on their own motivations and goals. Since individuals do not have control over every part of their

lives they sometimes have to rely on others to act in their best interests in what Bandura refers to



as proxy agency. In the context of schools, proxy agents are most commonly seen in the form of
teachers. Teachers are meant to provide information and assistance towards knowledge
acquisition when the student cannot form the knowledge on their own. Each type of agency
affects the individual’s actions as they internalize these interactions into their own self-
determination and self-motivation. Through agentic perspective and social cognitive theory
every individual determines and adapts the truth of their world based on their current time and
cultural climate (Bandura, 1997, 2002). Agentic perspective is vital in a classroom setting
because teachers are constantly agents for their student’s social cognition about their own
learning. How a teacher acts towards her/his students can have direct effect on how a student
views her/his ability and self-efficacy. In the scope of this study, I will examine the impact of
teachers’ agentic influence in the mathematics classroom through the goals they promote in the
classroom therefore it is important to understand the influence these goals can have on student’s
self-efficacy.
Goal Achievement Theory

Goal achievement theory is the idea that long-term academic performance is most
directly related to the type of goals that students set for themselves (Maehr & Anderman, 1993).
Academic goals can be separated into two main categories. Mastery goals (or task goals) are
goals in which students learn for the sake of learning. They have internal motivation to want to
learn without a need for extrinsic or social motivation (Bong, 2001). Performance goals are
goals which students create in order to achieve a specific social and external reaction.
Performance goals can even further be divided into two categories: performance-approach and
performance-avoidance. Students with performance-approach goals (or ego-goals) are motivated

to complete tasks that demonstrate their superior ability whereas students with performance-
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avoidance goals are motivated by the desire to not show incompetence or failure in a social and
public setting. The impact that each type of goal has will be discussed in more detail in the
following sections but it is important to understand that goal achievement theory stresses the
connection between goals and performance. Through goal achievement theory, | hope to find a
link between different types of goals and their impacts on raising or lowering student self-

efficacy in the secondary mathematics classroom.

Self-efficacy

Self-efficacy refers to the opinions that individuals hold about their academic capabilities.
It is an important characteristic of Bandura’s social cognitive theory because it describes how a
person internalizes outside interactions into a personal belief structure.
Self-efficacy Creation, Development, and Evolution

Self-efficacy is a combination of three main factors, previous experiences, vicarious
experiences, and social persuasions. Previous experiences refer to interactions a student has
already had in the subject, vicarious experiences describe how a student judges their own ability
by comparison to others, and social persuasions are the ways in which a student internalizes
outside influences of praise and disappointments from their teachers, peers, and parents.

Previous experiences. The previous experiences of learners have a significant effect on
the development and evaluation of their self-efficacy. When a student is evaluating how well
she/he will do on a topic, they often will first compare how they did previously. The success or
failure on that topic provides a basis for future attempts into that same area. Success in a
previous topic lends students to predict success in future events and failure in an area leads to
predictions of future failures (Zimmerman & Cleary, 2006). These successes and failures create

the foundation in a student’s sense of self-efficacy. However the experiences themselves are not
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the sole contributor to how a student perceives’ her/his ability. Each experience is framed in the
context of the event (Bandura, 1997). For example, if a student did poorly on a math test but
frames the experience through the lens that the failure was due to lack of studying rather than
actual ability then that failure may not have an impact on her/his self-efficacy. However this
same event through the lens of internal ability, | failed because 1 am not smart enough, as
opposed to outside influences, |1 would have passed if | studied, could have serious negative
impacts on self-efficacy. Unfortunately, researchers and teachers have no control over the
previous experiences of the student or the lens through which they view their experiences. What
one student views as a success, another may view as a failure so simply looking at previous
grades or performance records cannot accurately predict self-efficacy because it is personal to
the student. While it may seem intuitive to examine tangible evidence of student’s previous
experiences to define her/his efficacy, these records leave out two vital factors in self-efficacy
development which exist only inside the student’s perception through vicarious experiences and
social persuasions.

Vicarious experiences. Unlike previous experiences, vicarious experiences are not
explicitly defined in terms of an observable experience. Vicarious experiences are how a student
views their own abilities in comparison to those around them (Zimmerman & Cleary, 2006). A
student will make judgements about their peer’s ability on a topic. For example: she is smarter
than me, | am about as smart as her, or | am smarter than her. Then, a student frames her/his
ability on a topic by comparing themselves to that peer. In other words, a student will judge
her/his own ability based on what they experience. If a student views a peer as academically
superior and that student experiences a set-back, it could be internalized as if even she cannot

succeed then | have no chance. It also works in the opposite way, if a student experiences
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success where a peer they view as superior experiences failure, then it can increase self-efficacy,
she was not able to but I was, | must be better than | thought.

The danger in vicarious experiences is how a student views their peers is based on their
own personal judgements and not on the actual academic ability of the student they are
comparing themselves to. A student may inflate or lower their impressions of their peers on a
variety of factors outside of academic ability including effort, perseverance, and behavior
(Schunk & Meece, 2006). These factors, while contributors to academic performance, do not
necessarily affect academic performance. Let us look at an example in terms of two students
Anna and Paul. Anna turns in her assignments early every day but consistently has errors in her
computation. Her classmate Paul sees that Anna is always the first one done and believes she
must be smart because she is always the first one done. However Paul has no idea that in her fast
completion she has made numerous mathematical errors. He is simply judging his performance
based on speed. Paul internalizes this vicarious experience negatively because he cannot
complete problems as fast as Anna and this has a negative effect on his self-efficacy. Even
though Paul may have more problems correct than Anna, Paul judged his ability on speed and
not performance.

Vicarious experiences, like the ones mentioned above, can positively or negatively affect
self-efficacy depending on how a student judges their own ability with the ability of their peers.
Of the three factors influencing self-efficacy, the impact of vicarious experiences are the most
difficult to track due to the internal nature and lens through which they are experienced by the
students themselves (Bandura, 1997).

Social persuasions. Social persuasions refer to the positive and negative feedback

received from peers, parents, and teachers (Usher & Pajares, 2009). Persuasions can come in the
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form of explicit dialogue like “I know you can do it” or through actions, for example a teacher
always calling on a particular student for an answer. (Zimmerman & Cleary, 2006). Social
persuasions are vital in self-efficacy research because they are one of the only areas that social
agents (teachers and researchers) have any control over. Isolating just the role of feedback, or
dialogue, allows a social agent to help a student monitor their own learning processes
(Zimmerman & Cleary, 2006). Essentially this means that by providing positive and reflective
dialogue, a teacher can promote the student to really think about their own abilities in the context
of the moment. If a student receives a low grade on a test a teacher could foster reflective
dialogue with the student about what causes led to the low grade. By asking questions like,
“how long did you study” a student may reflect that the reason that they received a low grade
was not their ability, but rather a lack in preparation. Without this dialogue and self-reflection,
students’ self-efficacy could be negatively impacted because of lack of social interaction.
However this same social persuasion can have a negative impact depending on the previous
experiences of the student. If in the same situation a student had studied for many hours and still
received a low grade, then a teacher comment of “I know you can do better” could have serious
negative repercussions. While the teacher was implying that the student is capable of higher
performance, the student views this feedback as demeaning to their effort. | studied all night and
it still wasn’t good enough. The internalized constructs of previous experiences, vicarious
experiences, and social persuasions are all combined into how a student views their abilities and
their efficacy. The interaction of all of these factors impacts the behaviors exhibited by students

in relation to how strongly they believe in their ability to succeed academically.
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Impacts of Self-efficacy

Self-efficacy is connected to many factors that influence a student’s academic
performance (Bong, 2001). Where students view their ability, whether high or low, affect their
internal judgements about themselves as well as external actions they take (Harackiewicz,
Barron, Tauer, & Elliot, 2002b).

Behaviors and perseverance. While self-efficacy is an internal construct, it affects the
external behaviors a student exhibits (Bandura, 1997). In the academic realm, these behaviors
can promote or hinder academic performance based on the self-efficacy of the student (Bong,
2001; Harackiewicz, et al., 2002b). Students who report high levels of self-efficacy are more
likely to exhibit persistence behaviors like longer time spent on a task, more problems attempted,
and higher motivation to complete the task (Bouffard-Bouchard et al., 1991; Multon et al., 1991,
Schunk, 1990). In addition to these behaviors, students with high self-efficacy are more likely to
persevere in the face of set-backs such as unsuccessfully solving problems and continuing to
rework those missed problems until they are correct (Pajares & Miller, 1994). All of the positive
behaviors of student with self-efficacy lead to long term academic successes through high school
and into college (Harackiewicz et al., 2002b).

In contrast, students who have low self-efficacy commonly exhibit handicapping
behaviors that limits their academic performance. These handicapping strategies can include
purposely not studying or completing work so if failure occurs it can be blamed on the lack of
preparation (Midgley & Urdan, 2001). It is important to note that these self-handicapping
behaviors generally take place before academic success or failure has occurred (Urdan et al.,
1998). In other words, these behaviors are only exhibited when a student has low self-efficacy

and expects failure. Students with low self-efficacy put themselves into a cycle of negative
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behaviors that impede academic performance. While their efficacy has no impact on their actual
academic ability, the behaviors they exhibit due to the low opinion they have of themselves
cause them to exhibit traits that lessen their performance. As they experience these failures in
performance, their low perception of their ability to perform is justified and they continue to
have low self-efficacy.

Performance. Self-efficacy and its’ effect on academic performance has been
researched in many different capacities. In a meta-analysis of 53 studies on self-efficacy and
academic performance during the past decade Honicke and Broadbent (2016) found that the
connection between high self-efficacy and high academic performance was significant. In other
words, these studies showed, on multiple occasions, across multiple grade levels, in different
countries, and amongst varying academic abilities that students who report high self-efficacy
also had high academic performance.

It is important to note that while all of these studies were diverse in the nature of each
sample they all repeatedly provided significant results between the link of self-efficacy and
performance. The nature of performance in each study was different, some measured
performance through GPA, some through final course grade, and some on a unit assessment
(Honicke & Broadbent, 2016). But each of these performance instruments measured the
students’ performance and not their ability level because as has stated above, a student can be
academically able but not perform well due to low self-efficacy. Additionally, 40% of all the
studies used the same self-efficacy survey, the Motivated Strategies for Learning Questionnaire
(MSLQ) originally developed by Pintrich and DeGroot (1990) allowing for more

generalizability between the studies. Having the same self-efficacy instrument strengthens the
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connection between all different forms of academic performance and the connection to self-
efficacy.

The breadth of research into academic performance and self-efficacy leads to the next
important question. If students with high self-efficacy perform better in an academic setting, then
how can we increase self-efficacy in all students? Some studies have begun to answer this
question by looking at possible directions of self-efficacy improvement. For example does
academic performance influence self-efficacy or is it the other way around? These pathways are
non-directional but research does show a connection between self-efficacy, self-esteem,
motivation, goals, and academic performance. (Coutinho & Neuman, 2008; Crippen, Biesinger,
Muis, & Orgill, 2009; Gebka, 2014; Phan, 2010). However, there is not a connection on how
exactly the pathways work, specifically in relation to the goals the students adopt for themselves.
Some studies have shown that students who already have high self-efficacy will naturally set
more challenging goals which lead to higher academic performance, but in direct contrast, other
studies have demonstrated that the pathway works in the opposite direction. Students who
perform well academically will set challenging goals and if those goals are met it will increase
self-efficacy (Bong, 2001; Midgley et. al., 1998). These inconsistences leave us with a chicken
vs. egg situation. If the end result is academic performance, which came first, the high self-
efficacy or the goal orientation? Which factor is truly mediating the increase in academic
performance? There is no need to continue research into the connection between increased self-
efficacy and increased academic performance but rather research now needs to delve into the
mediating factors that affect self-efficacy itself. The discrepancies in the role that goal
orientation has on self-efficacy offers an illuminating possibility in connecting the pieces from

efficacy to performance.
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Goal Orientation

Goal creation, Development, and Evolution

There is conflicting research in when and how students become goal oriented
(Harackiewicz et al., 2002a; Senko & Harackiewicz, 2001). This does not mean when students
start working towards academic goals in general but rather what type of goals they strive for.
This goal orientation refers to if students tend to pursue mastery or performance goals in an
academic setting

Mastery goals and performance goals. Research has consistently shown a significant
link between mastery goals and academic performance (Bong, 2001; Dweck & Leggett, 1988;
Wentzel & Wigfield, 1998). These same studies highlight that when comparing goals and
academic performance, mastery goals show a stronger link to academic performance than
performance goals. However there are more factors at work than simply two forms of goals.
Many of these studies do not separate the difference between performance-approach and
performance-avoidance goals. This lack of distinction in performance goals has led researchers
to question previously held beliefs about their true effects on student performance. A revision of
goal theory highlights that there are vital differences between performance-avoidance and
performance-approach goals and they cannot be lumped together into one category. In this
revisionist view of goal theory, Senko and Harackiewicz (2001) demonstrated that performance
goals, when separated by ability and approach, can show positive connections to academic
performance depending on the academic beliefs of the student. These academic beliefs include
interest in the topic, motivation, and self-efficacy.

When compiling new revisionist research with long standing data about goal orientations

there are competing theories into which type of goals produce the strongest connections to
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academic performance (Harackiewicz et al., 2002a; Senko & Harackiewicz, 2001). However
what is common in all of these studies is that there is no strong evidence that shows how the
connection between goals and academic performance is created. Did the strong academic
performance lend students to adopt mastery goals or did having mastery goals lead to strong
academic performance? The same argument can be made for the different type of performance
goals. The mediating factors between goals and academic performance need to be examined to
determine how a student determines her/his goal orientation. In order to investigate the
connections between goals and academic performance we must look at the internal and external
factors that contribute to goal orientation.

Internal beliefs. Internal beliefs encompass multiple facets of how a student views
her/his academic ability. These beliefs include self-efficacy, motivation, previous experiences,
and interest just to name a few. Because the link between goal orientation and academic
performance has not been previously defined, many researchers are looking into how or if these
internal beliefs become mediating factors between what type of goals are valued and the
academic performance associated with them. When students are interested in a topic, they are
more apt to adopt a mastery goal. They want to learn about the topic because it interests them
not simply because of the grade they will receive (Urdan et al., 1998). In this situation a student
could perform poorly yet still have a mastery goal mediated by the internal belief of interest in
the subject. In another instance of internal beliefs mediating goal orientation, a student could be
motivated by the desire to not demonstrate failure in the classroom. This student would adopt an
ability-avoidance goal and would work hard just to make sure she/he passed the next test. In this
case the student performed well yet was oriented to an ability-avoidance goal. Internal beliefs

are mediating factors in goal orientation but are difficult to research due to their intrinsic nature.
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While researchers acknowledge their influence in goal orientation, they focus more on external
factors that can be controlled and altered.

Social beliefs. Social climate and culture are external factors in goal orientation and are
more widely researched in goal orientation theories than internal beliefs. Students tend to adopt
the goal structure that is promoted by the culture they identify with, be it their peer group, their
parents, or their school (Heigaard, Kovaé, @verby, & Haugen, 2015; Maehr & Anderman, 1993;
Wentzel & Wigfield, 1998). However many of these cultures support competing orientations
which can lead to fluctuating ideas of the importance of goals in the student. In a 2010 study,
Friedel et al. examined the change in goal orientation of middle school students. This study is
important because it takes place during a transition period for many students. During middle
school, teachers and parents begin to shift more importance towards grades and academic
performance due to the oncoming transition into high school. Because most students model the
beliefs modeled by their parents and teachers, they began to adopt more performance goals at the
expense of mastery goals. By the end of middle school, students demonstrated a significant
decrease in mastery goal orientation and an increase in performance goal orientation.

How a school advocates goals is of vital importance in the goal orientation of the student.
Multiple studies have found that students tend to adopt a similar goal structure to the one
promoted at their school (Maehr & Anderman, 1993; Midgley et al., 1998; Urdan et al., 1998).
Schools and classrooms that promoted personal improvement and intrinsic motivation tended to
have more students adopt mastery goals whereas schools promoting competition and comparison
led students to adopt performance-approach and performance-avoidance goals (Hgigaard et al.,
2015). The school culture that students find themselves in do not directly dictate the goals that

they choose but they do combine with internal beliefs to influence their orientation and this goal
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orientation has lasting impacts in their academic career. The goal orientation that a student
adopts can have multiple effects not only on academic performance but also behaviors and
perseverance.

Impacts of Goal Setting

Many surveys have been conducted to determine a student’s goal orientation, but the
goals themselves do not inherently cause academic performance to increase or decrease. Instead
the goals intersect with many mediating internal and external factors that impact a student’s
academic progress in both negative and positive ways. These factors can manifest through
external behaviors and through intrinsic motivation.

Behaviors and perseverance. Both positive and maladaptive academic behaviors are
consistently linked with goal orientations. Students who adopt performance-avoidance goals
tend to exhibit handicapping behaviors. (Midgley & Urdan, 2001; Urdan et al. 1998) These
students tend to avoid asking for assistance in the classroom, put off studying, or hang out with
friends to have a reason to explain poor performance should it occur. These handicapping
behaviors are extremely maladaptive because they preclude a student’s chance to perform to
their ability. A student who is capable of academic success limits their performance by not
achieving at the level they are capable of. If a student performs at a level lower than they
expected, their self-handicapping behaviors are justified and a cycle of maladaptive behavior
continues.

In looking at behaviors associated with goals it is important to delineate between
performance-approach and performance-avoidance goals. While both performance goals are
linked to extrinsic motivations (proving superior ability over peers or desire to avoid showing

deficiency) they differ in the behaviors that are exhibited by the students who adopt them. While
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many students who are performance-avoidance oriented adopt maladaptive academic behaviors
like self-handicapping, students who adopt performance-approach tend to show positive
academic behaviors like increased motivation. This increased motivation is due to the desire to
out-perform their peers which leads these students to continue to work through challenges,
persevere, and spend increased time on the topic at hand (Schunk, 1985; 1990). Motivation and
perseverance are also behaviors demonstrated by students who adopt mastery goals however the
reasoning behind these behaviors is slightly different. Students who adopt mastery goals tend to
have high interest in the topic which increases their intrinsic motivation for learning. They
persevere through challenges because they are curious and interested into mastering the topic
rather than demonstrating academic ability. Regardless of the performance-approach or the
mastery goal, these students exhibit positive academic behaviors. The ability to persevere
through challenges allows students to reach their academic potential as opposed to limiting it
through self-handicapping and maladaptive behaviors. Thus the goal-orientation that a student
adopts is connected to the type of behaviors they exhibit. These factors are all connected in
increasing academic performance.

Academic Performance. The behaviors exhibited by students are valued or devalued in
their connection to academic performance. Behaviors that lead to better performance are
positive and behaviors that limit academic performance are maladaptive. Academic performance
is defined in many different ways such as through course grades, unit tests, and GPAs.
Researchers have sought to attribute specific goals to increased academic performance. Multiple
studies show connections between mastery goals and academic performance but there are
competing results when it comes to performance goals (Bong, 2001; Harackiewicz et al., 2002b).

This is due to the fact that some researchers do not separate performance-approach and
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performance-ability goals. When they are linked together performance goals rarely correlate
with academic performance yet when separated there are mixed results that show limited or even
positive connections between performance-approach and academic performance (Bong, 2001,
Harackiewicz et al. 2002b). Underlying the competing data between which goal orientations
produce the highest academic performance is the question of which variable is actually
influencing the other. Does the academic performance inspire the goal orientation or does the
goal orientation increase academic performance? Goals and academic performance are connected
but it is difficult to examine which way the connection flows. So while the end goal of most
research is to examine the connection between goals and academic performance, the mediating
factors of beliefs and behaviors could have more impact than the goals themselves.
Connecting Self-Efficacy and Goal Orientation

Research has demonstrated that goals are an important variable in academic performance.
However, students internalize their own goal orientations much like their beliefs about their self-
efficacy. Because self-efficacy and goal orientation are internal constructs, it is important to
determine ways for external agents, like teachers, to influence positive efficacy and goal beliefs.
Changing Internal Beliefs about Self-Efficacy and Goal Orientation

Countless studies have shown the connection between positive self-efficacy beliefs and
academic performance as well as mastery and performance-ability goal orientations and
academic performance. However not all students enter high school with these types of goals or
positive opinions of their self-efficacy. How can we increase self-efficacy in high school
students? By combining previous research about goal orientation and self-efficacy, links can be
studied to determine possible ways to positively change student’s internal beliefs about their

ability.
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While mastery goals have shown the most consistent connection to positive academic
performance, they also are harder to instill in students from an outside agent, especially once
they have entered high school (Friedel et al. 2010; Harackiewicz et al. 2002b). This is due to
years of previous experiences and attitudes as well as increased pressure to perform on high-
stakes tests. Research on performance-approach goals shows more promise in allowing external
agents, like teachers, to influence student’s goal orientation. The lack of dedicated research
specifically on performance-approach goals also demonstrates a need to investigate this area of
goal orientation on academic performance.

A possible way for teachers to encourage performance-approach goal orientation in the
classroom is by promoting interim goals. Interim goals represent a short term subgoal that
students can judge themselves on as they work to a larger goal that takes a longer time to achieve
(Bandura & Schunk, 1981). According to Bandura and Schunk, interim subgoals “provide
immediate incentives and guides for performance, whereas distal goals are too far removed in
time to direct what one does in the here and now” (1981, p. 587). Many students with low self-
efficacy have difficulty in seeing long term success and thus adopt performance-avoidance goals
leading to poor academic performance. Promoting interim subgoals allows students to have
immediate insight to gauge their capabilities. By mastering a small concept, students feel more
efficacious and become more motivated and willing to persevere through challenges (Schunk,
1985). The mediating behaviors and beliefs associated with positive self-efficacy could be
increased through interim goal setting (Schunk, 1990).

Summary
School and classroom culture has a significant effect on the type of goals adopted by

students in the classroom. Teacher interaction is also a vital component of how students view
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their ability and judge their self-efficacy. The impact of the role of the teacher in both of these
areas cannot be understated. The more self-efficacious a student feels, the more positive
academic behaviors they exhibit leading to higher academic performance. Research needs to
examine how teachers, as external agents, can foster increased self-efficacy in their students.
While a teacher cannot simply tell a student to feel more efficacious, they can advocate for a
positive goal structure in the classroom through promotion of interim goals. The lack of research
between interim goal setting as a mediator to increased efficacy and performance-goal setting in
high schoolers makes examination of the connection of these variables extremely important in

both goal and self-efficacy theory.
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Chapter 3: Methodology
Introduction

After determining the need for research into interim goal setting and self-efficacy, |
needed to decide the most appropriate way to investigate the connection. Goal theory and self-
efficacy have been examined in both quantitative and qualitative frameworks depending on the
viewpoint of the researcher. Below | explain and justify reasoning for conducting a quantitative
study through a postpositivist lens. | then describe my empirical pre- and post-test design to
examine change in efficacy levels after a treatment of goal promotion is administered to students
in mathematics classrooms.

Background of the researcher

Postpositivism

To study how self-efficacy can increase in high school students | wanted to examine how
different factors, in this case interim goals, affect changes in self-efficacy perception. The study
of how self-efficacy can increase in high school students needs to be carried out by identifying
and isolating other factors that affect the perception of their self-efficacy. Identifying and
isolating these factors allows the researcher to determine the influence of interim goal setting on
self-efficacy. Like all postpositivist research, this study is based on theories, in this case social
cognitive theory and goal achievement theory. Positivist and postpositivist researchers believe in
the value of the scientific method, which is the idea that a truth is determined after all other
possible explanations have been explained through trials and observations. However, the greatest
distinction between positivism and postpositivism is that for the positivist researcher once a truth
has been discovered it is unchanging, whereas the postpositivist researcher believes and accepts

the idea that truths can change based on the acceptance of the theories they are based on. Thus if
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the theory that the truth is based in changes, then the truth itself must be reevaluated.
Postpositivism emerged from positivism through the writings of Kuhn (1962/2012). Kuhn
argued for the idea of paradigm shifts, which is the idea that objective truths are not infinite and
unchanging but rather are given their power as truth based on the consensus of the scientific
community and the theories in which the truths are based in. In other words, what this means for
a postpositivist is that objective truths are attainable but only stay truths based on the acceptance
of the community and theories in which they are defined.

Due to the nature of community acceptance, methodology in a postpositivist framework
must account for every possible alternative that might discredit the findings of the study. In the
research process itself, positivist and postpositivist researchers agree on scientific methods. This
shared mindset on empirical scientific methods almost always leads to quantitative research
because it allows the researcher to explain any other alternatives with objective values as
opposed to interpreting qualitative narrative sources, which can be analyzed in a variety of ways
leading to different conclusions (Phillips & Burbules, 2000). A gquantitative experimental
researcher is looking for a cause and effect relationship (Cross & Belli, 2004).

The truth, found at the end of a cause and effect study gains strength based on the
methods. The stronger the methods, meaning how well the researcher accounted for any other
variables effecting the direct relationship of the original variables being studied, the stronger the
argument can be made for the cause and effect nature of the findings. Through thorough
investigation of the variables, positivist and postpositivist researchers arrive at a truth having
explained away any other alternatives. However, the difference between the positivist and
postpositivist researcher comes after the research concludes. Iaccept Kuhn’s (2012) theory of

paradigm shifts, meaning that the findings of this research are only as valid as the theories they
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are based on. If later researchers put more value in new theories that undermine the current ones
I am working in, then new research would need to be conducted based in the boundaries of those
newly accepted theories. Thus, truths could be redefined and framed by the new paradigm in
which they are studied in. However, since this study is grounded in the currently accepted
theories of social cognition (Bandura, 1977, 1997, 2002) and goal achievement (Bong, 2001;
Maehr & Anderman, 1993), my research seeks to determine value and truth within the
boundaries of these theories. Future studies do not detract from truth that can be explained now.
Through scientific methods, | can determine truths in the current research paradigm.
Importance of Experimental Research in Education

While experimental research is used as a basis for many educational policies, it is
outnumbered by the amount of qualitative educational research being published (Biesta, 2007;
Cross & Belli, 2004; Hushman & Marley, 2015; Luke & Woods, 2009). In their meta-analysis
of self-efficacy research, Honicke and Broadbent (2016) analyzed 59 studies from 2003 to 2015
and found that only 8% were experimental or quasi-experimental designs. Both experimental
and non-experimental research is important in education, but the current review of research
indicates a lack of publications of experimental and quasi-experimental research. Using quasi-
experimental methods helps provide new data in self-efficacy research using data-analysis
techniques to search for cause and effect relationships. Though, in the social sciences it may be
more accurate to use the term functional relationship as opposed to cause and effect relationship
(Sealander, 2004). A functional relationship is a causal relationship where it is difficult to
quantify the full effect of the independent variable. Due to many extraneous variables found in
educational research, even the most well designed experiment cannot account for every possible

variable. However, experimental educational research can provide data for foundational
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relationships between independent and dependent variables. This quasi-experimental design will
provide important foundational relationship data on self-efficacy and goal research where there is

currently a lack of published material.

Sample Design
This study is based on a pre- and post-test quasi-experimental design where one group
will receive the implementation of a teacher-promoted goal script and the other group will not
receive the goal promotion intervention. | discuss details of the methods, data collection, data

analysis, and considerations of extraneous variables below.

Research question

The research question that drove this study is the following. What is the effect of teacher
promoted interim goals on the mathematics self-efficacy of high school students? This question
was further broken down into three subquestions

1) Is there a difference between reported mathematics self-efficacy for students who
receive interim goals from their teachers and those who do not?

2) Is there a difference in reported mathematics self-efficacy between the four subgroups
of mathematics self-efficacy for students who received interim goals from their
teacher and those who did not?

3) What is the effect size of reported mathematics self-efficacy for students who receive
interim goals from their teachers

Instrumentation

| measured the student’s self-efficacy using an 11statement survey which is modified

from the Motivated Strategies for Learning Questionnaire (MSLQ) developed by Pintrich, Smith,

Garcia, and McKeachie (1991). Pintrich et al. developed the questionnaire over a five year
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period and was subjected to numerous variations to determine internal reliability and validity. In
creation of each section, Pintrich et al. used duplicate question statements to create internal
reliability. Meaning they phrased sentences in multiple ways that all asked about the same
construct, for example self-efficacy. Then those similar questions were paired together to see if
a subject answered the same way for each question to make sure the wording of the questions
was uniform into what was being asked. Validity was determined using Cronbach’s alpha which
was high with results ranging from .52 to .93 based on each sub category. Since 1991, the MSLQ
has been the most widely used measure to determine student self-efficacy (Honicke &
Broadbent, 2016). The MSLQ consists of 81 total statements that students answer on a 7 point
Likert-scale. Each of the 81 questions is separated into six categories and each category can be
individually administered without lessening the reliability and validity of the score (Pintrich et
al., 1991) Students rate themselves on each statement where the lowest value of one refers to
“Not true of me at all” up to seven which represents “Very true of me.”

For this survey, the self-efficacy questions were selected from the entire pool of the
MSLQ and modified to contain wording applicable to high school mathematics students. For
example, language about “keeping up with class readings” was changed to “keeping up with
homework” to more appropriately mirror high school mathematics classrooms. An eleven
question survey was used to measure self-efficacy at the start and end of the study (see Figure 1).
Students responded to the eleven statements on a seven-point Likert scale where seven represent
very true of me and one represented not true of me at all. These eleven questions can further be
broken down into four main areas of self-efficacy. Questions seven and eleven were classified as
efficacy beliefs about homework completion. Questions two, three, and nine were classified as

efficacy beliefs about mathematics assessments. Questions one, six, and ten were classified as
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efficacy beliefs about in-class engagement. Questions four, five, and eight were classified as
internal or personal efficacy beliefs about mathematics ability.

| also coded the survey to allow for a more thorough analysis when comparing efficacy
changes in relation to the goal script intervention. Students will receive an overall self-efficacy
score based on the average of each question. Then the overall average was broken down into
four codes representing four areas of self-efficacy. The four codes for each of the statements
were: personal self-efficacy beliefs, homework completion beliefs, upcoming assessment beliefs,
and in-class engagement beliefs. The last three categories allowed me to disaggregate the data
based on specific goal treatments given during the intervention.

Figure 1
Self-Efficacy Survey Questions

1. | feel confident enough to ask questions in my mathematics class

2. | believe that | have good mathematics studying practices

3. I believe I can do well on a mathematics test

4. | believe that | will get a good grade in this mathematics class

5. I believe that | am a person who is good at mathematics

6. | believe that I can complete all the classwork assignments for this class
7. 1 believe that I can complete all the homework assignments for this class
8. I believe I can understand the content in this mathematics course

9. 1 feel confident when taking a mathematics test

10. I stay focused when working on mathematics in class

11. I believe | can complete mathematics homework assignments on my own

Population
The population for this study are students at a suburban high school in the southeastern

United States. The school has a population of about 1,900 students made up of 42% white
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students, 31% Black students, 16% Hispanic students, 7% Asian students, and the remaining
reporting as multi-racial. Additionally, 43% of the population classifies as economically
disadvantaged along with 6% being classified as Limited English Proficient, and 13% of the
population classified as remedial. Students receiving special education service account for 13%
of the population (GOSA, 2014). | selected this school because of its diversity and location.
Time frame

This study will measure the change in student’s self-efficacy over a four-week period.
The length of time was based on the time it would take to typically cover more than one unit of
study. That way if there is a change in self-efficacy it cannot solely be attributed to performance
on a single unit but rather over the length of multiple and differing mathematical concepts and
units of study. An ideal study would last over the entire course but time restraints limit the study
to a one-month period. This will allow students and teachers the month of August to adjust to the
new school year before immediately participating in the study. Also the month of September is
free from any high-stakes testing which could be an influencing factor on student mathematics
self-efficacy.
Participant Selection

Nine teachers were recruited to take part in the study. These teachers ranged from ninth
through twelfth grade as well taught multiple courses including Foundations of Algebra all the
way up to Pre-Calculus. Each teacher had two classes of the same subject. The two classes were
comparable, meaning that a teacher who teaches Algebra 1 first block and honors Algebra 1 third
block would not be eligible for participation. Having the same teacher with the same course at
the same level helps account for confounding variables of teacher preference and level of

mathematics course. | recruited nine mathematics teachers who fit these criteria and were
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willing to participate in the study. This number of teachers allows for replication of the data
procedure to allow for more robust data for analysis. This produced an n = 377. One class was
randomly assigned to be the control class and the other class was the intervention class.
Sample Characteristics

This study was conducted in a southeastern suburban high school in the United States.
Nine mathematics teachers were recruited to administer the treatment of the goal script to their
students over a four-week period. The classes were already formed so a true randomized
experiment was not possible. However, each teacher had a control and an intervention class both
of which were classes in the same subject. For example, an equal number of Algebra 1 control
classes were compared to an equal number of Algebra 1 intervention classes. Students and
parents were given a description of the study prior to data collection and informed consent forms
were collected from students, parents, and teachers. Due to some students electing to not
participate in the study and pre-made class rosters, 189 students received goal treatment and 188
served in the control classes for a total of 377 participants.
Implementation of Treatment

For each teacher selected for the study, one class was the control group (with no
prescribed interim goal promotion by the teacher) and the other class was the intervention group
which received interim goal promotion rhetoric delivered from a daily script read by the teacher.
To isolate the variable of interim goal setting, the script focused on short term markers that are
non-content specific so results can be generalized across the various mathematics classrooms. In
the intervention class, teachers were given goal scripts that covered three different topics:
Homework completion, preparations for an upcoming assessment, and in-class engagement. As

illustrated in Figure 2, the scripts were no longer than three sentences, defined the interim-term
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goal, and had repeated usage of the word goal. Each day teachers would mark which goal they
said and if they said it at the beginning, middle, or end of class. They were also instructed to
write down if there were any major differences between the control and intervention class that
affected the daily instruction, for example a fire drill, class assembly, or other class disruption.

The three topics each represent a short term interim goal that can lead to performance-
approach goals. For example, homework completion is a short term interim goal that is a piece
of a larger performance-goal (like an increased understanding on a topic or a higher grade on a
test). Each script was no longer than three sentences and teachers delivered them either at the
beginning, middle, or end of class. The length of the script was kept short so that it did not take
away instructional time from the class and was easy to deliver every day. The teachers recorded
which of the three scripts she/he read each day over the four week period.

Figure 2
Teacher goal scripts

1 Homework Completion
“Remember that our goal is focusing on completing all of the homework tonight. It is
important to try every problem. Use your notes and practice problems to help if you
get stuck but remember to attempt every problem. This is the goal”

| Preparation for upcoming assessment
“Remember that our goal is to be preparing for our next assessment (say the date).
Preparing means you work through problems, go to tutoring, and review vocabulary.
Our goal is to be reviewing each night to prepare for the assessment”

I In-class engagement
“Remember that our goal is to focus on staying on task all period. That means we are
trying every problem, asking and answering questions, and avoiding off-task
behaviors. Our goal is to maximize our in-class engagement”
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Data Collection Procedures

At the beginning of the study, students took the modified mathematics MSLQ to establish
a baseline of their self-efficacy and goal-orientation. The researcher administered the survey to
every student in the study. Student anonymity was kept by allowing students to take the survey
with only the identification of their student number, removing their name from the results. After
student participants answered the modified mathematics MSLQ the teachers implemented the
interim goal treatment script mentioned earlier over four weeks to one of her/his randomly
selected classes while the other class will not receive the teacher goal script.

Data was collected over a four-week period one month into the semester. This time
period was selected because it was still early enough in the semester that there would not be a
major change in efficacy from the start of the school year but also long enough into the semester
that students are beginning to learn new material and not simply working on review material
from the first few weeks of school. The four-week time frame for data collection was used
because it represents the typical amount of time needed to cover more than one unit in a high
school mathematics classroom. This way, data would be collected as students learned more than
one topic. If a change in efficacy occurred, it is unlikely to be attributed to simply performance
on one single topic but rather multiple mathematics concepts, or in other words, the mathematics
course as a whole.

Each teacher was encouraged by the researcher to teach each class similarly with the only
main difference being the goal script for the prescribed class. | understand that the teacher
cannot teach each class identically. A data collection form was given to each teacher. At the end
of each day the teacher identifies which of the three scripts she/he read from and if there were

any major differences in the teaching structure between the classes that day. This could include,
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but was not limited to, losing time due to a fire drill or assembly, the teacher being absent, an
observation from an administrator, or any other similar type of classroom disruption. It also
included a daily attendance sheet to account for students who were absent. Since education is a
fluid structure, the daily collection form allowed me as the researcher to identify and hopefully
isolate confounding variables.

At the end of the four weeks, | returned to the classroom and re-administer the modified
mathematics MSLQ. Again, students took the survey using their student numbers to ensure
anonymity.

Data Analysis

A repeated measures ANOVA was conducted by the researcher to determine if there was
any significant change in reported self-efficacy from the beginning of the study to the conclusion
of the study. The between factor will be with the control and non-control classes and the within-
subjects factor will be the four-week time frame. These factors will allow for comparison
between control and non-control classrooms to determine if there is a significant change in
reported self-efficacy in the classrooms that received the goal treatment.

Due to the structure of the modified mathematics MSLQ, | was also able to look for any
significant change in self-efficacy specifically related to the three different goal scripts.

Limitations

Due to the fluid nature of teaching, there are multiple variables that cannot be fully
controlled for in a classroom setting. | mentioned above how many of the variables were
accounted for. For example, teachers marked on daily log sheets if any major differences
occurred between the two classes. Each teacher will have a goal and non-goal class to isolate the

variable of the teacher. For example, some students might have a rise in self-efficacy because

36



they enjoy the teacher, not because of the goal promotion. Also, teachers will be compared using
two of the same class subject to isolate the variable of higher vs. lower level of mathematics
class. Interim goal promotion in an advanced placement class could produce different results
than interim goal promotion in a remedial algebra class. The variable of the different
mathematics class will be examined as a covariate during data analysis. Data collection
procedures were designed by the researcher to account for the anticipated confounding variables.
Through extensive data collection techniques, the data was analyzed by isolating these
extraneous factors to focus on the possible significance of the treatment of interim goal setting
on student’s self-efficacy.
Summary

This chapter discussed the methodology for this study. The study was designed from a
postpositivist framework with scientific methodologies. Data was collected over a four week
period using a pre- and post-test mathematics efficacy survey. Students were separated into
groups that received daily goal promotion or no daily goal promotion. | minimalized external
variables to allow for direct examination of goal promotion and self-efficacy change. The
limitations that were present have been acknowledged and factored into commentary in the

analysis of the data which will be discussed in the next chapter.
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Chapter 4: Findings
Introduction

After conducting data collection, | analyzed the data to look for trends in descriptive
statistics as well as finding significance in a repeated measures ANOVA test. These tests were
run to answer the research question: What is the effect of teacher promoted interim goals on the
mathematics self-efficacy of high school students?

Effects of Interim Goal-Setting on Mathematics Self-Efficacy

A repeated measures ANOVA was conducted with all students to see if significant gains

in efficacy occurred in classes that received goal intervention compared to classes that did not.

The data was then further broken down into subgroups of specific goals and specific teachers.

Table 1
Descriptive Statistics from Self-Efficacy Survey
Pre-test Post-test
N M SD N M SD
Control 188 5.242 1.091 188 5.276 1.158
Goal Intention 189 5.039 1.147 189 5.253 1.113

The repeated measures ANOVA was conducted with time as a within-subjects factor. The main
interaction effect of time*group was found to be significant (F(1,375) = 4.649, p =.032, partial
n? =.012) (Table 2). This indicates that students in the intervention class showed a significant
increase in self-efficacy over four weeks in comparison to students who did not receive goal
intervention. The significant interaction effect means that we can reject the null hypothesis of
the first research question that there is no difference between reported mathematics self-efficacy

for students who received interim goals from their teachers and those who did not.
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Table 2
Analysis of Variance Summary

Source Sum of DF Mean Square F
Squares

Within 1.549 1 1.549 4.649*

Error 124.946 375 333

*p<.05

Due to the quasi-experimental nature of the study, there was a difference in pre-test scores
between the intervention and the control groups. As can be seen in Figure 3, the intervention
group made significant increases in reported self-efficacy compared to the control group. This
indicates that teacher goal dialogue can significantly increase mathematics self-efficacy.

Figure 3
Change in Self-Efficacy from Pre to Post test

Means of Overall Self-Efficacy Beliefs
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After running a repeated measure ANOVA, | also ran two univariate repeated measure

ANOVA S to look for significance in each group itself. The simple main effect of the control
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group showed no significance (F(1,187) = .347, p =.557) whereas the simple main effect of the

treatment group did show significance (F(1,188) = 12.402, p =.001). This data demonstrates that

the treatment of interim goals shows a significant increase on self-efficacy when pretest and

posttest are compared. The pretest and posttest difference was not significant for the control

group.

Changes in Specific Self-Efficacy Beliefs

In addition to looking for significance in change of the overall self-efficacy score, a

repeated measures ANOVA was also conducted on each sub category of self-efficacy. These

were beliefs about homework completion, mathematics assessments, in-class engagement, and

personal mathematics beliefs (see Table 3).

1II-)aets),::eri?|:)tive Statistics for Sub Categories of Self-Efficacy Study
Pre-test Post-test
N M SD N M SD

Homework Completion

Control 188 5.096 1.307 188 5.138 1.356

Goal Intervention 189 4.901 1.303 189 5092 1.295
Mathematics Assessments

Control 188 5.531 1.157 188 5410 1.275

Goal Intervention 189 5.286 1.244 189 5437 1.255
In-Class Engagement

Control 188 5.482 1.208 188 5.488 1.214

Goal Intervention 189 5.236 1.262 189 5464 1.204
Personal Mathematics Beliefs

Control 188 5.115 1.285 188 5216 1.291

Goal Intervention 189 4.821 1.380 189 5.091 1.266
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No significance in interaction was found in homework completion (F(1,375) = 2.124, p
=.146, partial n? = .006) or personal mathematical beliefs (F(1,375) = 2.893, p =.09, partial n? =
.008). However, a significant increase was found in the interaction effect of time*group in
beliefs about mathematics assessment (F(1,375) = 6.680, p =.01, partial n? = .018) and in-class

engagement (F(1,375) = 4.540, p =.034, partial n? = .012) (Table 4).

Table 4
Analysis of Variance Summary for Self-Efficacy Sub Categories
Sum of DF Mean F Sig.
Squares Square
Homework Completion 1.031 1 1.031 2.124 146
Error 182.068 375 486
Mathematics Assessments 3.515 1 3.515 6.680 01*
Error 197.342 375 526
In-Class Engagement 2.327 1 2.327 4.540 .034*
Error 192.189 375 513
Personal Mathematics Beliefs ~ 1.187 1 1.187 2.893 .09
Error 151.835 375 410
*p<.05

When comparing the means and looking at the graphs of change over time, the efficacy beliefs
about assessment actually dropped for the control group. This was the only sub category that
had a drop in efficacy beliefs. While many factors could have led to this drop, it is possible that
without teacher promoted goal structure about assessments, students internalized negative
vicarious experiences about assessment data during this time frame leading to a drop in efficacy

in this category (See Figure 4).
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Figure 4
Change in Self-Efficacy in Assessment Beliefs
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The other subcategory that had a significant change between the control and the intervention
group was in-class engagement. There was little change in the reported efficacy of the control
group but a significant change for the intervention group. A repeated measures test showed that
students in the goal intervention class showed a significant improvement in efficacy about in-
class engagement (F(1,189) = 8.373, p <.004, partial n? = .043), where there was no significance
found in students in the control class (F(1,188) = .006, p =.938 partial n?> = 0). The effect size
for the goal treatment showed a medium effect whereas there was little to no effect in the control
class. This particular efficacy belief can be impacted greatly by the use of social persuasions,

which in this case are the teacher promoted goals (see Figure 5).
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Figure 5
Change in Self-Efficacy in for In-Class Engagement
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For each sub category (except assessment beliefs) the intervention group did not surpass
the mean of the control group. However, this study is not meant to have one group report higher
self-efficacy than the other, but rather demonstrate that the treatment of goals has a significant
effect on change in self-efficacy. Increases in overall efficacy as well as in two of the four
subcategories demonstrates that the students who received goal interventions from their teachers
significantly increased their mathematics efficacy as compared to their peers who did not receive
directed goal dialogue. So in relation to my second research question and hypothesis we can
reject the null hypothesis that there is no difference in reported mathematics self-efficacy
between beliefs about assessments and in-class engagement however we cannot reject the null
hypothesis for the other two efficacy subgroups of homework completion and personal

mathematics beliefs.
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Frequency and Effects of Specific Goals

Further investigation was conducted on the frequency and use of the different goal scripts
used by the teachers. Teachers were allowed to choose which of the three goal scripts they said
each day based on whatever was most appropriate for their students. This was to increase the
applicability of the study to both the teachers and the students. For example, goals about
homework completion would not be useful if there was no homework assigned that day. The
teachers could also choose to give the script at the beginning, middle, or end of class and some
even gave the goal dialogue multiple times per class. The most commonly used goal script was
about upcoming assessments which was given 36% of the time. This is interesting because the
sub category of assessment beliefs had the highest increase in self-efficacy among students in the
intervention group. However, it would be faulty to assume there is a direct correlation as the
other two goal scripts had similar percentages (Homework completion 33% and In-Class
engagement 31%) of use amongst the intervention classes without a direct connection to
significant efficacy change. What is important to note is that all three of the goal scripts were
given at similar frequencies over the four week period and the overall efficacy of the intervention
classes increased. This indicates that it is not necessarily a specific goal script that is needed to
increase efficacy but rather any applicable short term goal.

A second factor to consider with the goal treatment was the frequency in which it was
given, for example once a class period or multiple times per class period. When analyzing data
on efficacy changes by specific teacher, only one teacher showed significance in such a small
sample space. This teacher showed a significant increase the interaction between time*group in
personal beliefs (F(1,41) = 5.939, p =.019, partial n2 = .127) and in-class engagement beliefs

(F(1,41) = 4.327, p =.044, partial n?> = .095). In looking at the simple main effect for personal
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beliefs (F(1,22) = 11.002, p =.003, partial n? = .344) and in-class engagement (F(1,22) = 5.811,
p =.025, partial n? = .217) both treatment classes had a large effect size compared to a little to no
effect size in the control classes (n? <.01) . This teacher also gave the goal dialogue more
frequently than any other teacher other the four week period with 41 recorded uses of the script
compared to the next highest teacher with 26 recorded uses. The more repetitions of the goal
script could indicate that more frequent uses of short term goal dialogue could create significant

efficacy changes even in small settings like a single classroom.

The Effects of Treatment Based on Self-Efficacy Pre-Test Scores

While most of the previous data analysis has focused on the interaction between the
treatment and control group, | found it important to look at the changes with the treatment group
itself. Specifically, were there significant changes in efficacy based on the initial pre-test scores?
In other words, did students who scored a low pre-test score show a higher increase in efficacy
than students who scored in the medium or high range on their original efficacy.

| categorized the students into three groups based on their original efficacy score. The
three groups were categorized as Low Efficacy (average scores less than or equal to 4), Average
Efficacy (average scores greater than 4 but less than 6), and High Efficacy (scores greater than or
equal to 6 and up to the maximum level of 7). These levels were based on splitting up the 7-
point Likert scale used in the survey. Due to the nature of a 7-point survey, the three levels
could not be evenly split up between the seven integers so | broke the levels into groups that
most closely linked the value of the integer with the student’s responses.

Out of the 189 students in the treatment group, 41 students were classified as low
efficacy, 107 were average efficacy, and 41 were high efficacy. A repeated measures test

showed that only the low efficacy students showed significant improvement in efficacy (F(1,40)
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= 25.557, p <.001, partial n? = .371), where no significance was found in the average (F(1,106)
= 2.378, p =.126, partial n? = .022) and high efficacy groups (F(1,40) = .248, p =.621, partial n?
=.006) (see Table 5). The effect size for the low efficiency students is large, while the other two
groups had low effect size.

Table 5

Descriptive Statistics and Analysis of Variance for the Effect of Treatment on Low, Average, and
High Efficacious Students

Pre-Test Post-Test N F Sig.
Mean Mean
Low Efficacy 3.36 4.10 41 25.557 .000*
Average Efficacy 5.14 5.26 107 2.378 126
High Efficacy 6.45 6.40 41 248 .621

*p < .05

Further descriptive statistics show that of the 41 low efficacy students 100% showed
improvement in their efficacy scores whereas only 89% of the average efficacy showed
improvement along with 85% of the high efficacy group. Also important to note is that students
who classified as highly efficacious actually decreased in the mean efficacy score during the
treatment period. The breakdown of the effect of the treatment is very important to the
implications of this research which will be discussed in the following chapter

Summary of the findings

The driving research question of this study is, What is the effect of teacher promoted
interim goals on the mathematics self-efficacy of high school students? A repeated measures
ANOVA indicated that there is a significant increase in mathematics self-efficacy for students
who received an intervention of daily goal dialogue from their teacher. This argument was
strengthened by finding significance in a repeated measures ANOVA on the treatment group and

not finding significance in the control group. Additionally, sub categories of efficacy beliefs
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about upcoming assessments and in-class engagement showed a significant increase when
compared to students who did not have daily goal dialogue. Goal dialogue frequency also
showed a significant increase especially in the context of a single class. In examination of just
the treatment group, a greater increase in efficacy was reported in students who originally
reported low levels of efficacy compared to their peers who originally reported medium and high
level efficacy. In the following chapter, | will lay out the implications of these findings in the

context of self-efficacy goal spectrum.

47



Chapter 5: Discussion
Introduction
This study was designed to see the effects of interim goal setting on the mathematics self-
efficacy of high school mathematics students. The findings shown in the previous chapter
demonstrate there is a significance in increases in self-efficacy with students who received
interim goal treatment than their peers who did not. Furthermore, effect sizes in the treatment
group demonstrate there are varying levels of impact of interim goals based on preliminary self-
efficacy reports. A theory about the effectiveness of interim goals on self-efficacy will be
defined and discussed in the implications of this study which I will define as the Self-Efficacy
Goal Spectrum. Through careful analysis of the data, | drew conclusions and determined

implications for action and recommendations for further research.

Summary of the Study

This study was created to address the problem of low mathematics self-efficacy in high
school students. From this problem, | sought to research if mathematics self-efficacy could
increase in high school students and if so, how. Through examination of the literature, positive
self-efficacy was commonly linked with students who set high goals for themselves (Midgley et
al., 1998; Wentzel & Wigfield, 1998). While the literature showed that there was a common link
between the two, there was no research into if the goals themselves affected self-efficacy. Could
the goals themselves be a key in making positive changes in mathematics self-efficacy? Schunk
(1985) researched short-term (interim) goals in elementary students and the data demonstrated a
significant increase in self-efficacy for these young students however, how would interim goals
affect self-efficacy in students who already had eight years of previous experiences that shaped

their opinions about their mathematics ability? By framing teachers as agents of positive
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influence through the lens of goal achievement theory | arrived at my research question, What is
the effect of teacher promoted interim goals on the mathematics self-efficacy of high school

students?

Summary of Data Analysis

A repeated measures ANOVA was conducted on the significant change in reported
mathematics self-efficacy between students who received goal promotion dialogue from their
teachers and those who did not. The ANOVA test showed that there was a significant increase in
reported mathematics self-efficacy over four weeks compared to students who did not receive
goal treatment. In looking at the four self-efficacy subgroups (homework completion, upcoming
assessments, in-class engagement, and personal mathematics ability) beliefs about in-class
engagement and mathematics assessments showed a significant change in the treatment classes
compared to the control classes.

The data shows that the group that received daily teacher goal scripts had significant
increases in mathematics self-efficacy. This connects to the idea that teachers are positive
outside agents on their students and can have a positive influence on student self-efficacy. The
concept of teachers as outside agents is central to the theoretical framework of this study based in
social cognitive theory. While teachers are unable to control the previous experiences that
students have before coming into their classroom, they can affect the culture of the classroom
through the values they promote (Bandura, 1997, 2002). In this study, teachers promoted interim
goals through daily goal dialogue. This daily goal promotion demonstrated to students that
teachers valued these short term goals. In the goal treatment classes, students internalized the
daily goal affirmations as a positive and as such the goal treatment classes showed a significant

change in efficacy over four weeks than the control classes.
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When the data was broken down into the four efficacy subgroups, beliefs about
mathematics assessments and in-class engagement showed a significant increase between
groups. These findings can be attributed to the connection between self-handicapping behaviors
and performance-avoidance goals. Students who report low levels of self-efficacy typically
demonstrate self-handicapping behaviors, like not studying for tests or acting out in class so if
they do not perform well academically they blame it on the behaviors rather than ability. I
didn’t pass the test because I goofed off and talked in class, if | paid attention | would have done
better.” In this way, students view poor academic performance based on actions not ability.
These performance-avoidance goals (goals in which students do the bare minimum to get by) are
commonly linked to low levels of self-efficacy. However this study showed that efficacy levels
of assessment beliefs and in-class engagement rose in classes where teachers promoted short
term interim goals. The positive promotion of short term goals encouraged students to shift from
performance-avoidance goals to performance-approach goals which had a positive effect on their
efficacy. This could be due to the fact that in the goal classrooms, students were reminded to
judge their progress on easily monitored daily goals. If a teacher says that the daily goal is to
complete all the classwork assignments and the student consistently meets that goal every day for
a week then they are less likely to avoid handicapping behaviors because now they have the
experience and knowledge that that they can in fact meet those goals. These positive experiences,
along with the positive promotion of goals by outside teacher agents, affect two of the three
components that influence self-efficacy (social persuasions and previous experiences).

Research has consistently shown the connection between mastery goals and high self-
efficacy but in order to increase self-efficacy students must have positive mathematical

experiences. Positive mathematical experiences can come from many factors but many of them
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are out of control of the teacher. One way to increase the opportunity for students to experience
positive mathematical success is by meeting and setting interim goals.
Implications for Action

The Self-Efficacy Goal Spectrum

My overall hypothesis was that interim goals will help students increase their self-
efficacy because as students set a short term goal (i.e. completing a daily homework assignment)
and they meet that goal, they will now have a positive experience in mathematics. A student
would see it like this, “I set a goal to do my homework and I did my homework. I completed a

"’

math goal!” This positive experience increases their mathematics efficacy and the more positive
mathematical experiences a student has, the stronger those efficacious beliefs become. However,
the question arises, do short term goals provide the same impact on students who report low self-
efficacy as compared to their peers who are already at average or high efficacy?

This question led to the creation of what | call the Self-Efficacy Goal Spectrum (SEGS)
(see Figure 6).

Figure 6
The Self-Efficacy Goal Spectrum (SEGS)
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The data showed that students who receive short term goal promaotion in the classroom show
significant gains in their efficacy, but what if we go deeper into those goals? While the short
term goals can help overall, do they help some students more than others? As mentioned in the
data analysis, I split the 189 students in the treatment group into three efficacy levels (low,
average, and high) based on their pre-test scores. While all the groups showed improvement,
only the low students showed significant improvement. | believe this is due to the link between
goals and efficacy. Students respond better to goals that match their current efficacy level. The
three levels of efficacy that | am describing match up with the three goal levels in goal
achievement theory; performance avoidance, performance approach, and mastery goals.
Students at the low efficacy level need short term performance goals because they need to
experience success in math (Bandura, 1997; Schunk 1985, Zimmerman & Cleary, 2006). These
students typically have low self-efficacy because of years of negative experiences in math so
quick, realistically attainable goals help those students have positive math experiences which
result in increased levels of efficacy.

What happens when the low efficacious students move up the spectrum to average
efficacious students? They now have experienced success in math, and are beginning to shed
some self-handicapping habits and are moving towards positive educational behaviors like
perseverance. Goals that may have had strong impacts at the low level (for example completing
daily homework) now seem trite. A student at the average level may go, “of course I do my
homework that is not a goal it is something I already do.” So while the short term goal is not
hindering the student it also is not providing the same impact that it once did at the low level.
These average efficacy students need different goals. For example, while it would benefit a low

efficacy student to have a goal of completing daily homework, an average efficacy student would
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benefit from accurately completing the homework. At first glance it may not seem like a
difference but the difference is in how the student approaches the subject itself. Low efficacy
students demonstrate behaviors where they do not even begin mathematical problem solving for
fear of negative performance so simply the act of completing homework is a step in the right
direction. However once they are in the habit of consistently completing homework, the next
step is getting them to be performance approach learners. Meaning, not just doing math but,
consistently working to determine a correct solution. Also notice that it is still a short term goal,
completing daily homework. But, it is modified to meet the efficacy level of the student.

Performance goals, both avoidance and approach can be targeted by using interim goals.
While we can call them short term or daily goals there is importance in why I choose to call them
interim goals in the research question and the title of the dissertation itself. Interim means that
these goals are temporary on the way towards something greater. For lack of better phrasing, the
goal is for students to move out of performance goals altogether and reach mastery goals. The
daily interim goals are meant to help students move up the efficacy spectrum until they develop
enough efficacious beliefs that they set and work towards mathematical mastery goals. While |
can promote broad mastery goals in my mathematics classroom, low and average efficacy
students will not see significant changes in personal beliefs because they are currently not at
level to see the value in mastery goals.

What the SEGS shows is that for maximum effectiveness in increasing self-efficacy, the
goals teachers promote in the classroom must meet the students at their current efficacy level.
Then as students move up the spectrum, teachers alter their goal promotion as students move
towards mastery level efficacious beliefs. The SEGS serves as a template to help teachers

promote the most effective types of goals to best serve the efficacy needs of their students.
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Using the SEGS to See Quick Results

The data gives credence to the SEGS theory especially in the context of a short time
frame. Many high schools now operate on a semester schedule similar to colleges which means
that students go through high school courses faster than under the traditional year-long model.
How can teachers help increase student efficacy in a quick effective method? This research was
designed in a way to account for the shortened time of a semester schedule. The data was
conducted over a four-week time frame close to the beginning of the school semester. This was
for a few main reasons, first- change in efficacy would be more closely linked to the goal (or
non-goal) treatment than to factors such as being in the classroom all year. Second, four weeks in
a semester-long class would cover at least one unit of study or more. This way efficacy change
could be linked to the time frame and not simply the topic of study. For example if the study
only took place over just one unit of study, say graphing linear functions, and the student already
has positive experiences with the topic then the goal treatment may have no noticeable effect on
efficacy. However, by having the study last over multiple units, it is more likely that the change
in mathematical self-efficacy is linked to mathematics itself and not simply one mathematical
topic. This significance means that efficacy changes can be seen early in the semester thus laying
the groundwork for continued positive improvements as students go through the rest of the
course. If interim goals are promoted at the start of the semester students could have moved up
the SEGS by midterms creating positive mathematical experiences and increasing student
performance approach goals which are research shows is consistently linked with improved

academic performance (Bong, 2001).
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Using the SEGS across Subject Levels

The student participants in this study ranged from ninth to twelfth grade over a variety of
mathematical classrooms including, Foundations of Algebra, Algebra 1, Geometry, Algebra 2,
and Pre-Calculus. These classes also covered a variety of learning levels including support, co-
taught, on-level, honors, and accelerated. This is important because the data shows significance
across all grades, subjects, and levels in mathematics, which continues to support the SEGS
theory. Students who receive the interim goal treatment based on their efficacy level show
improvement in efficacious beliefs. Course level is not a dictator of what goals are effective but
rather the efficacy level of the student. A student in pre-calculus and a student in foundations of
algebra can all benefit from the right type of interim goals tailored to the efficacy level.
Understanding the SEGS can help teachers who may have incorrect assumptions about the self-
efficacy of their students simply because they are in a senior level math class. Some teachers of
seniors incorrectly assume that their students would all benefit from mastery level goals, for
example “where are you going to college, what do you plan to study, and what do you want to do
for a career?” While these are important discussions, many seniors still report low to average
level mathematics efficacy meaning these mastery goals are not promoting an increase in self-
efficacy. With the ongoing need of students pursuing mathematical degrees in college, it is very
important that senior mathematics students leave high school at high levels of mathematical
efficacy. Increasing mathematics self-efficacy should not be delegated to one mathematical
content area but should be an ongoing focus throughout the career of high school students. The
SEGS provides an ongoing spectrum that helps teachers promote the most effective goals as

students move through high school and up the efficacy spectrum.
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Practical Implementation for Teachers

This study was also designed in a way to make the goal implementation as easy as
possible for teachers to implement in their daily classrooms without having to make major
changes to their teaching style or daily routines. The dialogue was short and easily adaptable to
whatever the current classroom agenda was for the day for example if it was to focus on in-class
engagement, homework completion, or preparing for an upcoming assessment. Teachers were
able to talk about the short term goal in under a minute and could be fit into any part of the
classroom routine, for example during a warm-up or passing out papers. The teacher participants
said that by the end of the study, talking about goals became second nature and some students
would even ask “what is our goal for today?” In only four weeks, the classroom environment
became one where students and teachers consistently and positively advocated interim term
goals.

| designed the study so when significance was found, the treatment protocol is something
that any teacher would be capable of implementing in her/his classroom. Teachers were not
asked to attend professional development sessions and they were not asked to take time out of
their normal lessons. They were simply asked to add in a few sentences into their daily routine.
Even though the treatment showed significant improvement in efficacy, the effects will never be
seen in students if teachers are unable to implement it in their classrooms. The practical
implementation of this treatment means that this can be implemented across other schools and

classrooms for continued use not simply relegated to a four-week period.
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Recommendations for Further Research
This study is the start to a broad field of goal setting and mathematics self-efficacy
research. Through my data | have laid the groundwork for the theory of the Self-Efficacy Goal

Spectrum and further research must be conducted to strengthen and examine this theory.

Research of the SEGS

This research is the first step in examination of the SEGS and there are many areas that
must be researched including replicating similar results as well as expanding the data pool. The
first thing 1 would suggest is that students in other high schools experience the same treatment.
It is important to determine that the spectrum itself (performance approach/avoidance towards
mastery goals) is most closely linked to the initial efficacy levels of the student and not
confounding demographic variables. In addition to expanding to other schools, it would be
important to increase the sample pools as well in order to see if the spectrum continues to show
significant effect changes when the correct goals are linked to the efficacy level of the student.

An addition to this study is to return to the participants to see if the increase in self-
efficacy lasted when the goal treatment was removed. In other words, how long must interim
goals be promoted before they become permanently internalized in students? Similarly, if the
goal treatment is removed, will the students lose any gains in self-efficacy they made over the
time period? This is a vital area of research because we as teachers are trying to promote lasting
efficacy changes not simply a quick boost in mathematics efficacy to get students through
midterms. A possibility could be that when students move into the high level of efficacy/
mastery goal level that they no longer need daily affirmation of goals. There is something to this
hypothesis because students who reported as highly efficacious at the start of the study showed

no significant increase in efficacy and actually had their mean efficacy score decrease.
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Understanding the minutia of the spectrum is important so teachers are promoting the most
effective goals for their students. Right now the spectrum is a blend with no true delineation
between when interim goals should switch to mastery goals and further research needs to
investigate where that change might show the greatest effect in increasing efficacy.

The SEGS also shows promise for expanding past the sphere of mathematics. Interim
goals can be promoted in a wide variety of subjects outside of mathematics. The more research
that is conducted in the SEGS framework opens the possibilities for increasing efficacy for every
facet of the high school learner.

Further Research into High School Mathematics Self-Efficacy

While the SEGS is something that could have broad educational impacts I still want to
promote the need for more research in high school mathematics self-efficacy. The purpose of
this study is to bring attention to the importance of students experiencing success in high school
mathematics classrooms. Students who experience failure in the freshmen year of mathematics
are more likely to drop out before graduation (Balfanz & Legters, 2004). Local schools and
school boards are constantly trying to find the best way to increase mathematical performance in
students but many of these strategies do not focus on one of the main factors that affect
performance, and that is self-efficacy. Rather than trying to change the pedagogy of
mathematics teachers, what if we found ways to support and increase student self-efficacy
through pragmatic and practical approaches that teachers across the country can implement in
their classrooms? This research showed that mathematics self-efficacy can increase through the
treatment of interim goal promotion in the classroom. The treatment was practically
implemented and demonstrated significant increase in mathematics self-efficacy. If this study

was expanded to a larger sample outside of just a single high school and results were replicated,
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the data would strengthen the SEGS theory. It would give teachers, administrators, and
educational policy creators a new avenue to increasing mathematical performance which is not
through changing curriculum or increased testing but rather through increasing mathematical
self-efficacy through a realistic treatment method of daily interim goal promotion.
Conclusion

This study is the start of looking at how goal theory can effectively increase mathematical
self-efficacy in high school students as framed through my definition of the Self-Efficacy Goal
Spectrum. A quasi-experimental study was conducted to answer the research question “What is
the effect of teacher promoted interim goals on the mathematical self-efficacy of high school
students?” Nine teachers and 377 student participants were part of a four week study. The
students took a pre- and post-test survey about mathematics self-efficacy. Student participants
were randomly assigned by class to receive a daily goal script from their teachers, which
promoted short term daily goals, or to be part of a control classroom where no goal dialogue was
administered. A repeated measures ANOVA was conducted which found a significant change in
efficacy over the four-week period for students who were part of the goal treatment group.
Additionally students in the treatment group showed that the interim goals had a stronger effect
on students in the low self-efficacy group as compared students in the average and high efficacy
groups. These results were explained through the Self-Efficacy Goal Spectrum which shows a
continuum of how different interim goals show maximum effect at different stages of student
self-efficacy.

This study demonstrates how interim goals can increase mathematical self-efficacy over a
wide range of high school mathematics students. The implications of these results are that

teachers can have a practical way to increase self-efficacy without changing their daily routines.
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In other words, daily goal dialogue can create significant increases in student self-efficacy with
little change in classroom practices. This study also can serve as the groundwork for further
research into the SEGS, the longevity of mathematics self-efficacy after treatment has been
removed, and how the SEGS can provide a new educational discussion platform for high school
efficacy inside and outside the mathematics classroom. The significance found in this research
demonstrates that when teachers promote interim goals in their classrooms, students report an
increase in mathematics self-efficacy. The significance found in this study shows that this
research is the start of a new branch of self-efficacy and goal research which can have far

reaching implications in high-school mathematics.
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