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CHAPTER ONE
INTRODUCTION
High ability education differs across the United States. The National Association for
Gifted Children (n.d.) describes a child as “gifted when their ability is significantly above the
norm for their age” (para. 1). Locally, the Indiana Department of Education utilizes Indiana
Code 20-36-1 (Rund, 2017) to describe a high ability student as one who performs “at an
outstanding level of accomplishment” (para. 3). In today’s education, high ability students are
expected to academically achieve and reach their full potential. Some of those who teach high
ability students are finding it more difficult to demonstrate their students’ academic achievement
(Rubenstein, Siegle, Reis, McCoach, & Burton, 2012). Additionally, teachers of high ability
students need to address the affective constructs of their students that impact academic
achievement (National Association for Gifted Children, 2010). Self-efficacy, intrinsic
motivation, grit, and growth mindset are non-cognitive attributes that may play a role in how
high ability students academically achieve.
The topic of addressing non-cognitive attributes of self-efficacy, intrinsic motivation,
grit, and growth mindset seems to be a trend in education today. Moreover, teachers are
contending with how to instill these non-cognitive attributes in their students to promote
increased learning and academic achievement. Self-efficacy, the belief in one’s ability to begin
and continue a task needed to achieve an expected result (Bandura, 1977), has been found to
positively influence academic achievement and it can also influence underachievement (Phan,
2012; Usher, 2009). However, self-efficacy has been found to influence the effort students make
and their perseverance when they encounter academic challenges (Pajares, 1996). A better
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understanding of how self-efficacy affects students’ learning patterns is essential for educators to
effectively implement instructional practices that promote academic achievement in high ability
students. Intrinsic motivation is more directly correlated with classroom engagement and other
non-cognitive attributes as opposed to having a direct relationship with academic achievement
(Clinkenbeard, 1996; Froiland & Worrell, 2016; Mega, Ronconi, & De Beni, 2013). Grit has
been connected to other non-cognitive attributes, such as self-efficacy (Dixson, Worrell,
Olszewski-Kubilius, & Subotnik, 2016) and growth mindset (Perkins-Gough, 2013; Dockterman
& Blackwell, 2014). How grit correlates to these non-cognitive attributes may play an important
role in high ability students’ academics. Growth mindset has been positively correlated with
academic achievement. Research has indicated that high ability students see their ability
separately from their intelligence (Makel, Snyder, Thomas, Malone, & Putallaz, 2015). If this is
the case, then growth mindset may play a vital role in high ability students’ approach to handling
challenging academic tasks, effort, and thus, affect academic achievement. Grit, on the other
hand, has not been directly correlated to academic achievement. These affirmations provide a
foundation for obtaining further knowledge of what educators can do to cultivate classroom
engagement and to nurture other non-cognitive attributes in high ability students so they can
build or sustain intrinsic motivation. Not only is the topic of these non-cognitive attributes
trending, but the need to address them is as well.
More and more teachers are finding that high ability students are lacking self-efficacy,
intrinsic motivation, grit, and growth mindset. Because of this, high ability students may not be
willing to take academic risks in order to learn more. Their response is to avoid challenging
tasks so they do not experience failure (Dweck, 2012). Dockertman and Blackwell (2014) stated
that students must have the ability to self-regulate and persevere in the face of challenge because
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it is a vital factor in student academic achievement and life success. However, teachers that
foster grit (passion and perseverance) may not be successful if students do not have the growth
mindset or strategies they need to motivate and support their academic growth.
High ability students have the potential to make contributions to society by solving
problems and making improvements in their chosen careers. It is unfortunate, however, when
some high ability students do not reach their potential, which not only has ramifications for
them, but also for our society. Ritchotte, Matthews, and Flowers (2014) acknowledged this
when they stated “gifted underachievement represents a frustrating loss of potential for society”
(p. 183). Underachievement and non-cognitive attributes have been identified as obstacles that
contribute to academic disengagement and prevent high ability students from reaching their full
academic potential (Esparza, Shumow, & Schmidt, 2014). When discussing general education
students, Siegle and McCoach (2005) affirmed that students with growth mindset are less likely
to manifest academic underachievement than those students who have a fixed mindset. Dweck’s
studies (2007, 2010, 2012) have shown that teaching general education students about growth
mindset can have positive effects on academic achievement. How do growth mindset and other
non-cognitive attributes relate to identified high ability students? Landis and Reschly (2013)
indicated that academic engagement is an intricate construct that encompasses characteristics of
emotion, behavior, and cognition. Non-cognitive attributes may be the keys to unlock the doors
of opportunity for high ability students to deeply engage in academics, grapple with academic
challenges, and consequently, reach higher levels of academic achievement and contribute to
society.
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Statement of the Problem
The underachievement of identified high ability students is an increasingly perplexing
circumstance. Van Tassel-Baska (2000) reported that 63% of high ability students are
underachieving. Additionally, Landis and Reschly (2013) conveyed the startling occurrence of
underachieving high ability students’ disengagement in school and consequential dropout rates.
Most recently, the Indiana Department of Education (IDOE) reported that identified high ability
students in grades 3 through 8 earning Pass+ on the 2017 Indiana Statewide Testing for
Educational Progress-Plus (ISTEP+) examination was an average of 65.2% in English Language
Arts and an average of 58.5% in math.
Researchers from NWEA completed a concordance study (2017) to connect the scales of
ISTEP+ with those of the MAP Reading and Map Math assessments. In that 2017 report,
readers are able to see the consistency of predictability of receiving Pass+ on ISTEP+. For
reading, students with a MAP score in the range of 86th to 99th percentile are predicted to earn
Pass+ on ISTEP+. The range for math is slightly larger; students scoring from 81st to 99th
percentile are predicted to earn Pass+. Typically, Indiana school districts will use a NWEA
benchmark average of the 90th percentile when identifying students for high ability
programming. It seems, then, that more identified high ability students should be scoring Pass+
on the state assessment. Additionally, the IDOE (2017) recommends that 90% of a school
district’s high ability students earn Pass+ on ISTEP+ as indicated on a school district’s high
ability report card. Why are high ability students not achieving to their potential? While high
ability students vary in cognitive ability, they can also vary in the non-cognitive attributes they
possess, which include self-efficacy, intrinsic motivation, grit, and growth mindset
(Clinkenbeard, 1994, 1996, 2012; Duckworth, 2016; Duckworth & Gross, 2014; Duckworth,
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Peterson, Matthews, & Kelly, 2007; Dweck, 2006, 2007, 2010; Pajares, 1996, 1997). If
educators promote these non-cognitive attributes while they teach high ability students, will that
facilitate more learning and academic growth?
Conceptual Framework
The conceptual framework for this study integrates two theoretical frameworks based on
studies conducted by researchers including Angela Duckworth (grit) and Carol Dweck (growth
mindset). Grit and growth mindset have shown correlations to academic achievement
(Duckworth, 2016; Duckworth & Gross, 2014; Duckworth et al., 2007; Dweck, 2006, 2007,
2010). Furthermore, the interplay of these non-cognitive attributes has effects on academic
achievement. How non-cognitive attributes may influence high ability student academic
achievement can be complex; however, common themes and key concepts connect the two noncognitive attributes in this conceptual framework. More development of the conceptual
framework can be found in Chapter Two.
Purpose of the Study
The purpose of this study was to determine what non-cognitive attributes correlate with
academic achievement of identified high ability students in fourth through eighth grades while
controlling for the intervening variables of teacher feedback, student self-regulation, and goal
orientation. The independent variables were the non-cognitive attributes of grit and growth
mindset. The dependent variables were the measurements from student and teacher responses
obtained from a five-point Likert scale survey and the students’ Northwest Evaluation
Association (NWEA) achievement scores.
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Research Questions
Given the purpose of this study was to quantify which non-cognitive attributes correlate
with high ability students’ academic achievement, the research had a central question with subquestions that guided my investigation of data collection. The central, or overarching question,
guiding this study was:
1. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement as measured by NWEA scores?
The following sub-questions guided research and data analysis for this study:
2. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for teacher process feedback?
3. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for time spent teaching student
self-regulation?
4. What amount of variance do growth mindset and grit have on high ability students’
academic achievement while controlling for time spent with students on their
individual goal setting?
Significance of the Study
The significance of this research can be classified into two categories: scholarly research
and instructional practice in the area of high ability education. The significance includes: (1) a
contribution to needed research specifically regarding non-cognitive attributes of high ability
students; (2) potential data for reducing underachievement in high ability students, which is of
concern to high ability educators; and (3) implications for instructional practice that promote

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

17

non-cognitive attributes. Examining the non-cognitive attributes of high ability students will be
beneficial in a number of ways.
With respect to the scholarly research, this quantitative study will provide information
about high ability students’ academic achievement in relationship to their non-cognitive
attributes. Even though significant research is available on general education students’ noncognitive attributes and academic achievement (Blackwell, Trzesniewski, & Dweck, 2007;
Cassidy, 2015; Claro, Paunesku, & Dweck, 2016; Dev, 1997; Dockterman & Blackwell, 2014;
Duckworth et al., 2007; Dweck, 2012; Froiland & Worrell, 2016; Golden, 2015; Gottfried, 2008;
McGeown, Putwain, St. Clair-Thompson, & Clough, 2016; Pajares, 2003; Phan, 2012; Rattan,
Savani, Chugh, & Dweck, 2015; Ricci, 2013; Rimfeld, Kovas, Dale, & Plomin, 2016; Usher,
2009), many scholars believe more research is needed with particular regard to high ability
students (McCoach & Siegle, 2003; Reis & McCoach, 2000; Rubenstein et al., 2012). Scholars
cited research on high ability students’ non-cognitive attributes of self-efficacy (Pajares, 1996;
Wang & Neihart, 2015), intrinsic motivation (Clinkenbeard, 1996; Gottfried, 2008; Gottfried &
Gottfried, 1996), grit (Duckworth, et al., 2007), and growth mindset (Dweck, 2010, 2012;
Esparza et al., 2014; Snyder, Barger, Wormington, Schwartz-Bloom, & Linnenbrink-Garcia,
2013), but have suggested additional research be conducted to discover the unknowns between
research and instructional practice.
With regard to instructional practice, this study will contribute to the existing body of
knowledge in education by examining how non-cognitive attributes correlate with high ability
students’ academic achievement and how teacher feedback, student self-regulation, and goal
orientation may influence those non-cognitive attributes. Quantitative data will demonstrate if
non-cognitive attributes explain a significant amount of variance of high ability students’
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academic achievement as measured by NWEA data. This study will serve as a prognostication
for educators of high ability students to formulate grit and growth mindset, acknowledge the
roles each plays in academic achievement, and implement best instructional practices that foster
the non-cognitive attributes shown to correlate with academic achievement.
High self-efficacy is likely to promote better academic performance via students’ noncognitive attributes. Further research will help educators have a better understanding of how
self-efficacy correlates with academic achievement. Intrinsic motivation is more directly
correlated with non-cognitive attributes such as students’ implicit beliefs, self-efficacy, and
learning goals that play an essential part in intrinsic motivation and promote and sustain
academic achievement (Mega et al., 2013). Although grit has been connected to other noncognitive attributes, grit studies have included limited populations as Duckworth has examined
the effects of grit on spelling bee participants and West Point cadets (Duckworth et al., 2007).
Additional research is needed to identify if grit correlates with academic achievement in high
ability students and to help our practice in supporting the development of grit in high ability
students. Carol Dweck (2007, 2010, 2012) has led the way on the current interest surrounding
the non-cognitive attribute of growth mindset. As educators are concerned about high ability
students not meeting their academic potential, Dweck’s work regarding implicit beliefs about
intelligence has relevance in terms of how to motivate high ability students to achieve their
academic potential. Snyder et al. (2013) reported high ability students have a tendency to
believe their intelligence is malleable, suggesting the high ability label is not as maladaptive for a
fixed mindset as has been proposed by theoretical perspectives. If teachers understand that high
ability students have a tendency toward a growth mindset, this study can improve practice
because it will provide data specific to high ability students that can be used to determine best
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instructional practices to promote growth mindset in high ability students. These affirmations
provide the groundwork for obtaining further knowledge from this study so educators will be
able to apply interventions aimed at enabling high ability students to handle the demands of
academic performance and achievement.
Definition of Terms
The terms below can be found frequently in this study and in the review of literature.
Academic achievement: Academic achievement is success as measured by a student’s
NWEA RIT score.
Full potential: In this study, full potential is the high ability student’s demonstration of
growth and continuous academic progress, extending beyond current levels of proficiency or
achievement (Gallagher & Gallagher, n.d.).
Goal orientation: Goal orientation represents the foundation of goal setting. Two goals
that have extensive research with regard to their effects on academic achievement are
performance goals and learning goals. Performance goals, often called ability goals or egoinvolved goals, validate a student’s ability or avoid demonstrating a lack of ability. Learning
goals, also called mastery goals, on the other hand, are those where a student seeks to obtain new
knowledge (Grant & Dweck, 2003; King, McInerney, & Nasser, 2017).
Grit: Angela Duckworth (2016) defined grit as the passion and perseverance for longterm goals. For the purpose of this study, that definition will be utilized; however, grit will also
be considered as working persistently toward challenges, continuing effort despite failure and
adversity in academic progress.
Growth mindset: Growth mindset is the belief that intelligence is malleable, that is, it
can be developed over time (Dweck, 2012).
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High ability student: The term high ability will refer to the Indiana Code 20-36-1 (Rund,
2017) definition pertaining to student performance or potential at an outstanding level of
accomplishment in at least one domain when compared to others of the same age, experience, or
environment and is characterized by exceptional gifts, talents, motivation, or interests. In
practice, this can be a student who performs at or above the 96th percentile (using local or
national norms, whichever are more inclusive) in language arts, math, or general intellectual
designation.
Intrinsic motivation: Intrinsic motivation is described as the enjoyment of the learning
process without receiving external or extrinsic rewards or consequences. For example, students
who participate in an activity purely for the sake of gaining more knowledge are intrinsically
motivated (Dev, 1997; Gottfried, 2008).
Non-cognitive attributes: Non-cognitive attributes are sets of behaviors, skills, attitudes,
and strategies that impact students’ academic performance (Nagaoka, Farrington, Roderick,
Allensworth, Keyes, Johnson, & Beechum, 2013).
NWEA RIT Score: A RIT score is a student’s overall scale score on the test for a given
subject.
Self-efficacy: Self-efficacy refers to a student’s belief in his or her capability to
successfully perform academic tasks (Pajares, 1996).
Social emotional characteristics: Social emotional characteristics are the affective traits,
which could include perfectionism and sensitivity (Blaas, 2014).
Student self-regulation: Self-regulation refers to the process by which students control
their own behaviors, cognition, and motivation (Day & Connor, 2017).
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Teacher feedback: Teacher feedback refers to the messages that students receive from
teachers that may include intelligence praise or process praise.
Underachievement: Underachievement is described as a discrepancy between ability
and performance (Blaas, 2014; McCoach & Siegle, 2003).
Assumptions and Delimitations
Assumptions were made by the researcher about the population and research design for
the study. It is an assumption that non-cognitive attributes may manifest differently across grade
levels and ethnic groups of the students. An assumption was made based on the research
questions for the study that the participants will have experiences and perceptions related to the
instructional practices of teacher feedback, self-regulation, and goal setting. Although the
teachers’ self-report is likely going to be different from what may be observed in the classroom,
the researcher assumed all study participants would reply truthfully to all survey questions.
Factors that the researcher may impose on the study can narrow the scope. In this
particular study, the researcher limited the participants to students in grades 4 through 8 that have
been identified as high ability in Indiana and their teachers. Not all of the public school
corporations in Indiana administer NWEA to their high ability students. Therefore, this limited
the pool of participants as only identified high ability students who take the NWEA test were
surveyed in this particular study. The researcher was confident that the student sample will
generalize to the population of high ability students in Indiana. The focus of the student survey
included the two non-cognitive attributes of growth mindset and grit and did not include selfefficacy and intrinsic motivation, nor encompassed all other factors that could potentially
influence student academic achievement. Similarly, the focus of the teacher survey included
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teacher feedback, time spent teaching student self-regulation and goal setting and did not include
other instructional strategies that can be used with high ability students.
Summary and Organization of the Study
Chapter One has presented the necessity of analyzing what non-cognitive attributes may
correlate with academic achievement in high ability students. Additionally, the need to analyze
which non-cognitive attributes correlate with high ability students’ academic achievement while
controlling for teacher feedback, student self-regulation, and goal orientation has been presented.
This knowledge will allow educators to design appropriate interventions and teaching strategies
that promote non-cognitive attributes and academic achievement in high ability students. Basic
assumptions and limitations have been presented. Chapter Two will set forth the foundation of
the literature review for this study.
The study is organized into five chapters, a bibliography, and appendices. Chapter Two
presents the literature review providing a foundation and analysis of underachievement in high
ability students, non-cognitive attributes, teacher feedback, and instructional practices. Chapter
Three will outline the research design, population of the study, sampling procedures,
instrumentation, data collection, and analysis. Chapter Four will submit an analysis of the data
and discussion of the findings. The summary, conclusion, implications for practice, and
recommendations for further research will be presented in Chapter Five.
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CHAPTER TWO
LITERATURE REVIEW
Recently, educators have directed more attention to children’s non-cognitive attributes
based on their connection to academic achievement (McGeown et al., 2016). Hareli and Weiner
(2002) described non-cognitive attributes as self- and other-directed emotion and personality
inferences. Non-cognitive attributes are considered the “real ingredients” (Dweck, 2006, p. 56)
to academic achievement. They are why some students underachieve and why some students
achieve more than expected. Because there is not one non-cognitive attribute that exclusively
correlates with academic achievement, it is important for educators to consider non-cognitive
attributes as an alternative pathway to better understand why some high ability students do not
reach their full potential.
One definition of high ability does not exist as many researchers believe that being
intellectually gifted entails more than having a high IQ or being identified as the top 20% to top
5% of a school population (Robinson & Clinkenbeard, 1998). Indiana Code 20-36-1 (Rund,
2017) defines a high ability student as one “who performs at, or shows the potential for
performing at, an outstanding level of accomplishment in at least one (1) domain when compared
to other students of the same age, experience, or environment; and (2) is characterized by
exceptional gifts, talents, motivation, or interests” (para. 3). Although there is not one definition
of high ability that experts agree upon, definitions of high ability include the constructs of
intelligence and motivation, a non-cognitive attribute that will be discussed in this review.
This review will provide background on the social-emotional characteristics of high
ability students and discuss the following: underachievement in high ability students and non-
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cognitive attributes, including self-efficacy, intrinsic motivation, grit, and growth mindset. This
study will particularly focus on grit and growth mindset and how those correlate with academic
achievement. The researcher will also consider teachers’ feedback, student self-regulation, and
goal orientation that may moderate the effects that non-cognitive attributes have on high ability
students’ academic achievement.
Conceptual Framework
Researchers have provided a conceptual framework for this study. First, achievement
goal theory encompasses the constructs of self-efficacy, intrinsic motivation, and grit. Wolters
(2004) stated achievement goal theory suggests that students’ achievement-related behaviors can
be understood by considering the reasons why students engage in academic work. Students may
adopt performance or mastery goal orientations. Students who adopt performance goals focus on
demonstrating their ability or proving their self-worth. If they adopt mastery goals, then students
focus on learning as much as possible, overcoming challenges, and increasing their competence.
Dull, Schleifer and McMillan (2015) stated that achievement goal theory also explains
how the learning process combines influences from the environment, the learning context, the
qualities of the student, and how this process brings about learning. Qualities, such as grit, may
help students determine what challenges to undertake, how much effort to exert, how long to
persevere when faced with adversities and failures, and whether the failures are motivating or
disheartening. Goal orientation theories explain achievement behavior and, thus, can help
educators understand and improve learning and instruction for high ability students.
Second, individuals may hold different theories about their intelligence (Blackwell et al.,
2007; Dweck & Leggett, 1988; Haimovitz & Dweck, 2017), known as implicit theories of
intelligence. Some believe intelligence is a malleable trait that can be developed over time,
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which is referred to as growth mindset. On the other hand, those who support an entity theory
tend to orient toward measuring ability and give up if they expect an undesirable outcome. A
fixed mindset increases students’ concerns about how smart they are, creates anxiety about
challenges, and makes failures into a measure of intelligence that will result in defensive and
vulnerable behaviors that worsen with performance (Ahmavaara & Houston, 2007).
Children with a fixed mindset believe they have a certain amount of intelligence and
cannot do much to change it. On the contrary, those with a growth mindset believe they can
develop their abilities through hard work, effective strategies, and instruction from others
(Blackwell et al., 2007; Dweck & Leggett, 1988). These implicit beliefs are ways that children
understand themselves, which create different pathways for learning.
Achievement goal theory and implicit theories of intelligence each create pathways for
learning and achievement. Demonstrating and developing ability, however, are quite different.
When children focus on demonstrating their ability and fail to do so, their ability is questioned.
Conversely, when children focus on developing their ability, they can remain in a masteryoriented mode even when they struggle (Dweck, 2017). After all, struggle is a part of the
learning process. But why do children identified as high ability adopt different goals? Perhaps
some children care a great deal about validating their abilities while others want to focus on the
goal of increasing their abilities. The interplay of goal orientation and implicit beliefs influences
student learning pathways to academic achievement.
The foundation for this study is based on the constructs self-efficacy, intrinsic motivation,
grit, and growth mindset and the common themes and key concepts that connect them. However,
self-efficacy and intrinsic motivation go beyond the scope of this study. The conceptual
framework for this study will target grit and growth mindset. The rationale for selecting these

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

26

two is that growth mindset was confirmed to be an important factor in the development of grit,
and the combination of growth mindset and grit in students has been associated with higher
academic achievement (Cassidy, 2015). The constructs of grit and growth mindset mesh and
influence student learning as supported by the aforementioned theories. These constructs play a
role in student outcomes, that is, in this study, academic achievement. Figure 1 provides an
overview of the conceptual framework for this study.
Figure 1. Conceptual Framework
Independent Variables
Self-efficacy
Self-efficacy Theory
Achievement Goal Theory

Intervening Variables

Intrinsic Motivation

Teacher feedback

Dependent Variables

Self-determination Theory
Achievement Goal Theory
Self-regulation
Grit
Achievement Goal Theory
Individual goal
setting

Growth Mindset
Implicit Theory of
Intelligence

Measurements
from student and
teacher survey
responses and
students’ NWEA
scores
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Method
This literature review is primarily based on searches for journal articles using OneSearch
Ball State University Library, Web of Science, ERIC (EBSCOhost), PsycINFO, and Google
Scholar. Keywords such as non-cognitive attribute, gifted, high ability, academic achievement,
grit, growth mindset, self-efficacy, intrinsic motivation, exceptional, high-achieving,
neuroplasticity, resilience, teacher praise, and self-regulation were used. Articles in peerreviewed journals between 2007 and 2017 were searched, which led to many articles that were
narrowed by reading abstracts to determine if the article met the following criteria: studies that
examined the relation between non-cognitive attributes and high ability students’ achievement,
studies that examined effort and ability in academic settings, studies that were primarily
quantitative in nature, and studies that correlated the type of teacher feedback to student
academic achievement. Finally, supplemental searches of reference lists were conducted to
identify additional articles that were relevant to this review that may have been overlooked in the
initial search.
Social-Emotional Characteristics of High Ability Students
There has always been an interest in the social and emotional characteristics of high
ability students. Perhaps that is because anti-intellectuals want to find something wrong with
high ability students. Robinson and Clinkenbeard (1998) indicated that the stereotypical view of
a neurotic child with poor social skills is inaccurate. However, what has been noted from
research is students who are high ability may experience social isolation and are considered to be
perfectionists and sensitive. High ability students can display depression, anxiety, failureavoidance behavior, and low self-esteem. Perfectionism and failure-avoidance particularly
contribute to underachievement (Blaas, 2014).
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How do high ability students view their own non-cognitive attributes? Blaas (2014)
reported that high ability students’ responses included respect from others, feeling a sense of
social stress, and generally feeling satisfied with themselves. How others view high ability
students and how high ability students view themselves are not far adrift regarding social
situations. However, characteristics pertaining to academic outcomes, such as self-esteem and
perfectionism, differ between what others think and what high ability students think of
themselves. With respect to academics, high ability students have positive views of their own
self-esteem and report being highly motivated (Robinson & Clinkenbeard, 1998). On the other
hand, high ability students typically do not see themselves as perfectionists.
Reports (Blaas, 2014; Fletcher & Speirs Neumeister, 2012; Robinson & Clinkenbeard,
1998; Wang, Fu, & Rice, 2012) have indicated that perfectionism in high ability students is one
of the primary characteristics that influences social-emotional difficulties and academic
underachievement. High ability students who are perfectionists often set unrealistic goals that
become precursors to failure. Fletcher and Speirs Neumeister (2012) and Wang et al. (2012)
addressed variable types of perfectionism, differing in degrees and effects on academics. That is,
the more severe the perfectionism, the more detrimental effect on academic outcomes that exists.
High ability students with neurotic (Wang et al., 2012) perfectionism are afraid of failure, which
leads to task avoidance, concerns about deficiencies, and anxiety. If a high ability student who
displays perfectionism fails to solve an extremely difficult task, he may show extreme irrational
beliefs, greater negative affect, and more physiological stress than students who are not
perfectionists (Robinson & Clinkenbeard, 1998). If a perfectionist high ability student sets
unreachable goals, then he may alter other non-cognitive attributes, such as growth mindset and
self-efficacy, that impact his willingness to take risks with challenging tasks.
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Summary of social-emotional characteristics of high ability students.
Social-emotional characteristics, like non-cognitive attributes, interrelate with one
another (Blaas, 2014; Fletcher & Speirs Neumeister, 2012; Wang et al., 2012). As an example, if
a student has low self-esteem and does not perform well on a given task, that student’s anxiety,
sensitivity, and fail-avoidance behaviors may all increase. Perfectionism may lead to task
avoidance behaviors and increased levels of other social-emotional traits. Understanding the
social-emotional characteristics of high ability students provides a foundation for educators to
facilitate a stronger sense of self-efficacy among high ability students who may not think they
are as good as their high ability peers. Additionally, Dweck (2006) emphasized that standards
should not be lowered to provide students successful experiences, but rather educators should
create a classroom environment that focuses on strategies, effort, and choices. This will deter
underachievement in high ability students and lead to higher academic achievement.
Underachievement of High Ability Students
Because ability and intelligence do not exclusively influence academic achievement, noncognitive attributes also contribute to the achievement levels of identified high ability students.
The underachievement of high ability students is a concern, and even frustration, for parents and
educators. These students seem capable of exceptional performance, but do not recognize their
potential. Van Tassel-Baska (2000) reported that 63% of high ability students are
underachieving. More recently, Landis and Reschly (2013) described the significance of
underachieving high ability students’ disengagement and consequential dropout rates.
More specifically, research has shown achievement gaps between genders, particularly
with math (Beilock, Gunderson, Ramirez, Levine, & Smith, 2010; Cheema & Galluzzo, 2013;
Cvencek, Meltzoff, & Greenwald, 2011; Degol, Wang, Zhang, & Allerton, 2017). Females have
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a tendency to underachieve when they are compared to their male counterparts. Else-Quest,
Mineo, and Higgins (2013) indicated there are significant differences in how males and females
cognitively assess their mathematical abilities. This can be connected to the research conducted
by Beilock et al. (2010) when they found elementary female teachers’ math anxiety tends to
elicit negative consequences for girls’ math achievement by influencing girls’ beliefs about who
is strong at math. This coincides with having a fixed mindset. The research conducted on
gender and its relationship with math achievement reinforces the claim that females are still
greatly underrepresented in mathematically concentrated STEM careers (Degol et al., 2017).
These issues may have significant impacts on the students and their future, as
underachievement continues after high school. Underachievement is described as a discrepancy
between ability and performance (Blaas, 2014; McCoach & Siegle, 2003). A strong factor that
can trigger underachievement in high ability students may be the result of social-emotional
characteristics, rather than a lack of ability and intelligence (Blaas, 2014; Fehrenbach, 1993;
McCoach & Siegle, 2003; Obergriesser & Stoeger, 2015; Siegle & McCoach, 2005). Other
factors that correlate with underachievement of high ability students include students’ attitudes
toward school (McCoach & Siegle, 2003; Siegle & McCoach, 2005), lack of self-regulation
(Blaas, 2014; McCoach & Siegle, 2003; Obergriesser & Stoeger, 2015; Siegle & McCoach,
2005), lack of motivation (McCoach & Siegle, 2003; Robinson & Clinkenbeard, 1998; Siegle &
McCoach, 2005), and fear of failure (Fehrenbach, 1993; Obergriesser & Stoeger, 2015). On the
contrary, Reis and McCoach (2000) emphasized that it is difficult to identify social-emotional
factors that describe high ability underachievers. For each factor common to a high ability
underachiever, there are other high ability underachievers who do not exhibit that factor.
Perhaps there is a composite of factors that affect high ability underachievers. Although these
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factors provide educators with convenient labels for various underachievers with whom they
interact, the factors also illustrate the difficulty in teaching high ability underachievers.
Understanding why a particular student is underachieving may determine what type of feedback
or instructional strategies should be used with an underachieving high ability student.
One factor that may lead to underachievement is self-regulation. Self-regulation refers to
the ability to take control of one’s own behavior (Blaas, 2014; McCoach & Siegle, 2003).
Students who can self-regulate have autonomy, confidence, diligence, and are responsible for
their learning (Blaas, 2014). Typically, when students use self-regulatory strategies, they are
able to academically achieve more. However, McCoach and Siegle (2003) contended that those
strategies are not enough to academically achieve. Students must also be motivated to selfregulate their effort in learning. If these two constructs are interrelated, then one may assume
that if a student possesses the self-regulatory skills, but does not have the motivation, then that
student may underachieve. Other studies indicated that self-regulated learners also tend to have
high levels of self-efficacy (Blaas, 2014). Based on the evidence, students with self-regulation
skills and self-efficacy are more likely to experience higher levels of academic achievement than
students who cannot self-regulate their learning or have low self-efficacy.
High ability students who have low self-efficacy often will not take risks due to a fear of
failure. This fear of failure is another factor that correlates with academic underachievement.
Obergriesser and Stoeger (2015) affirmed fear of failure is a positive predictor of
underachievement. The higher the level of fear of failure among high ability students, the more
likely they are to be underachievers. Rimm (1997) believed there is an underlying issue to the
fear of failure. High ability students do not function well in competition. This is not obvious in
high ability students because they declare they are good students. It is their behaviors that tell
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others that failing at a task makes high ability students feel like a failure. Those behaviors
include task avoidance or choosing tasks they know will be easily accomplished. This notion is
confirmed by Rubenstein et al. (2012) as the authors stated high ability students may believe they
have the ability to perform well; however, if they do not believe their effort to the task will be
successful, they will disengage or not engage at all.
McGeown et al. (2016) addressed a fear of failure when they stated the sense of control a
student has over a task is crucial to the emotions experienced in relation to that task. If a task is
not challenging, boredom results. If a task is too challenging, then fear or hopelessness may
occur. Fear of trying and failing may be detrimental to high ability students as this may trigger a
decrease in motivation. Underachievers remove themselves from failures; therefore, they do not
manifest the grit to persevere with challenging tasks. High ability students may fear failure and
may not function well in competition with their gifted peers. It is important for educators to
promote individualized tasks that are challenging, but within realistic goals that can be achieved
with student self-regulation and teacher process praise. This, consequently, could positively
influence students’ grit and growth mindset.
Summary of underachievement of high ability students. Underachievement is a
collection of symptoms. High ability students were found more likely to react negatively after
experiencing failure in comparison to general education students (Wang et al., 2012). It is
important to determine what correlation exists between self-efficacy, intrinsic motivation, grit,
and growth mindset to high ability students’ willingness to face academic adversities.
Although it is difficult to identify factors that relate to underachievement in high ability
students, research has shown that social-emotional factors correlate with underachievement.
What remains unclear is the apparent cyclic nature of social-emotional factors and
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underachievement. That is, does underachievement cause social-emotional issues in high ability
students? Do social-emotional factors cause academic underachievement? It is important to
determine the reciprocal effect that may occur. Moreover, it is imperative to understand those
social-emotional factors contributing to underachievement so educators can implement
instructional strategies that encourage positive non-cognitive attributes and promote high
academic achievement.
Non-cognitive Attributes and Relationships to Academic Achievement
Parents send their children to school to learn and be successful. What does it mean to
learn and what makes an individual unable to learn? Dweck (2006) indicated that everyone is
born with a drive to learn and it begins in infancy. Children learn to talk, walk, and ride a bike
and never decide these are too difficult to accomplish. They do not worry about making
mistakes. When they walk or learn to ride a bike, they fall, they get back up, and try again.
What could negate this passion for learning? The non-cognitive attributes that children possess
may be particularly important when facing adversity while learning. Self-efficacy is a noncognitive attribute that relates to a person’s beliefs about their abilities to perform well in a
variety of tasks, but especially in new or difficult tasks (Cassidy, 2015; McGeown et al., 2016).
Dixson et al. (2016) noted that self-efficacy has a direct impact on student performance.
Students with similar academic abilities may perform differently if they differ in self-efficacy in
a particular domain. A capable student with low self-efficacy may perform poorly, whereas a
less-capable student may perform well if his or her self-efficacy is high. Moreover, self-efficacy
is related to effort and grit; therefore, it is correlated with academic achievement (Wang &
Neihart, 2015). Furthermore, Wang and Neihart acknowledged that self-efficacy helps students
regulate their academic motivation.
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Students who have high self-efficacy are more likely to be intrinsically motivated in
regards to effort, grit, and behavior than students who believe they are less capable of success
(Mega et al., 2013). If self-efficacy is positively correlated with motivation (Wang & Neihart,
2015), then can one consider intrinsic motivation is positively correlated with academic
achievement? Froiland and Worrell (2016) affirmed that intrinsic motivation has been associated
with a range of constructs, including academic achievement. Moreover, students who are
intrinsically motivated not only achieve more, but also are more likely to be content and
emotionally healthy (Froiland & Worrell, 2016). Intrinsic motivation influences many aspects of
a student’s education, including academic achievement and other non-cognitive attributes.
Like intrinsic motivation, grit is a non-cognitive attribute that McGeown et al. (2016)
asserted is important for overcoming adversities as children mature and face more academic
challenges. Duckworth (2016) defined grit as the “passion and perseverance for long-term
goals” (p. 8). Ability alone does not bring academic success. Intelligence does not always
translate into academic achievement. High achievers often have the zeal and fervor to
accomplish difficult tasks indicating that grit may play an essential role in academic achievement
(Duckworth et al., 2007) rather than ability and intelligence solely influencing academic
achievement.
As intelligence does not always translate into academic achievement, a fixed mindset
may also negatively impact learning. Young children do not conceptually differentiate between
effort and ability as older children and adults do (Muenks & Miele, 2017). As children grow and
develop, they are able to evaluate themselves and become capable of thinking about the
relationship between effort and ability (Dweck, 2006; Muenks & Miele, 2017). Children with a
fixed mindset are those that believe that intelligence is established (Dweck, 2012; Esparza et al.,
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2014; Ricci, 2013) and care first and foremost about how they will be judged (Dweck, 2007).
They may make choices to avoid challenging tasks to ensure they succeed. Students with a
growth mindset believe their intelligence is malleable and develops over time (Claro et al., 2016;
Dweck, 2007, 2012, 2017; Esparza et al., 2014). Additionally, those students with a growth
mindset will face academic challenges because they want to make sure they learn (Dockterman
& Blackwell, 2014).
Unfortunately, many students’ non-cognitive attributes put them at risk of failing to reach
their full potential. However, high ability students are not normally considered at risk for
underachievement. McCoach and Siegle (2003) described underachievement as a discrepancy
between potential and performance, that is, a discrepancy between ability and achievement. The
effect of low self-efficacy, lack of intrinsic motivation, lack of grit, and a fixed mindset may be
factors that lead to underachievement in high ability students. Which non-cognitive attributes
will best correlate with a high ability student highly achieving or underachieving? Literature
regarding underachievement suggested that high ability underachievers have low self-efficacy
(McCoach & Siegle, 2003), low motivation (Blaas, 2014), and are less gritty than their high
ability peers (Duckworth et al., 2007). Other research showed that fostering a growth mindset
may improve these three non-cognitive attributes (Rattan et al., 2015).
Growth mindsets positively influence academic achievement in children from elementary
school to high school, particularly when facing challenging coursework (Rattan et al., 2015).
Students with a growth mindset are more likely to respond to initial obstacles by remaining
involved, trying new strategies, and using resources to learn (Dweck, 2010). Creating growth
mindsets in the classroom may enhance other non-cognitive attributes, and as a result increase
students’ academic achievement. Teachers can implement strategies in the classroom, creating
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an environment that fosters students’ self-efficacy, intrinsic motivation, grit, and academic
achievement (Dweck, 2010).
The outcome of student academic achievement is a priority in education. The
achievement goal theory (Dull et al., 2015) and the implicit theory of intelligence (Blackwell et
al., 2007; Dweck & Leggett, 1988) provide the foundational framework throughout this study
with regard to grit and growth mindset. These two non-cognitive attributes were the primary
focus as they were examined for how they correlate with academic achievement. However, due
to their interplay and relationships with self-efficacy and intrinsic motivation, one cannot fully
understand grit and growth mindset without having the foundational knowledge of the
connections that they have with self-efficacy and intrinsic motivation.
Self-efficacy
Bandura theorized that outcomes may be determined by non-cognitive constructs, namely
self-efficacy. Bandura (1977, 1986, 1995, 1997) posited that outcome expectations are based
largely on an individual’s self-efficacy expectations. That is, individuals anticipate outcomes
based on their beliefs of how they will perform. Self-efficacy pertains to one’s own belief in her
ability to perform a task and is correlated with learning and academic achievement (Cassidy,
2015; Dixson et al., 2016; Pajares, 1996; Phan, 2012; Usher, 2009). Pajares (1997)
acknowledged that self-efficacy differs from other non-cognitive attributes as these may
determine students’ capabilities to carry out a task at certain quality levels. Self-efficacy,
however, may determine how much effort students will exert on an activity, how they will
persevere, and how resilient they will be when faced with academic adversity (Usher, 2009).
When faced with academic adversity, high ability students typically have high selfefficacy and do not associate academic failure with a lack of ability, which helps explain how
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self-efficacy has been linked to grit (Dixson et al., 2016). Self-efficacy is positively correlated
with self-regulation, which is a quality high ability students tend to display (Usher, 2009; Wang
& Neihart, 2015). Self-regulated learning may lead to mastery experiences. When students feel
they have mastered skills or when they have accomplished challenging tasks, their self-efficacy
develops (Usher, 2009). High ability students, especially those who believe their abilities are
inherent, not only need self-efficacy regarding their capability to achieve, but also need to
understand the importance that effort plays in improving their abilities (Rubenstein et al., 2012).
As self-efficacy can positively influence academic achievement, it may influence
underachievement in high ability students as well. Previous studies have found low self-efficacy
levels among high ability underachievers (Phan, 2012). Although Usher (2009) related students
with high self-efficacy to the ability of facing challenging tasks, Cassidy (2015) indicated the
responses of students with high self-efficacy to occurrences with academic adversity, when selfefficacy is especially important because of its connection with motivation and perseverance, are
not clear. Obergriesser and Stoeger (2015) examined the effectiveness of self-regulation
learning intervention that focuses on predictors of underachievement in high ability students,
namely self-efficacy and goal orientation. The results showed a positive effect on learning
behaviors for high ability underachievers. However, there were only slight improvements in
self-efficacy. The authors noted that self-efficacy may improve over time as students experience
how learning behaviors lead to increased achievement. These results coincide with Usher’s
study where she concluded that mastery experiences are powerful sources in the development of
self-efficacy. It can be inferred that previous performance and achievement positively correlate
with a student’s self-efficacy.
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Where other studies (Obergriesser & Stoeger, 2015; Usher, 2009) concluded self-efficacy
is influenced by previous performance, Pajares (1996), on the other hand, reported that high
ability students’ self-efficacy is affected by their cognitive ability and previous achievement.
Pajares indicated the effect of both cognitive ability and prior achievement on performance was
mediated by students’ self-efficacy perceptions. It is possible that high ability students may use
their perceptions of their cognitive abilities as sources of efficacy information more than
previous performance.
These contradictory results show that the correlation between self-efficacy and academic
achievement is complex. Does self-efficacy influence academic achievement or does academic
achievement influence self-efficacy? Phan (2012) contended that self-efficacy and academic
achievement impact each other in a cyclic nature. Developing self-efficacy is wise given its
positive influence on students’ capabilities to carry out tasks in the classroom. As an example,
self-efficacy in learning positively contributes to goal orientation (Phan, 2012; Usher, 2009), and
this influences successful academic achievement (Phan, 2012). Further research regarding grit
and growth mindset in high ability students is needed so educators may better understand how
these non-cognitive attributes affect students’ self-efficacy beliefs, which affect their effort,
resilience, learning patterns, and thus, academic achievement.
Intrinsic Motivation
Cassidy (2015) connected self-efficacy with motivation. The topic of motivation and
high abiltiy students has experienced extensive and constant attention. Motivation is defined as a
set of interconnected beliefs and emotions that affect behavior (Martin & Dowson, 2009).
Motivation is frequently separated into two groups: intrinsic and extrinsic. Individuals who are
intrinsically motivated to learn are those who are curious, interested, seek out novelty and
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challenges, and are focused on a task (Dev, 1997; Ryan & Deci, 2000), whereas those who are
extrinsically motivated are more interested in the outcomes of learning than in the task itself
(Clinkenbeard, 2012).
Ryan and Deci (2000; Deci & Ryan, 2008) related self-determination theory to intrinsic
motivation. This theory is framed in terms of social and environmental factors that facilitate
intrinsic motivation. The theory argues that social contextual events, such as feedback, enhance
intrinsic motivation. Those individuals that are more intrinsically motivated tend to complete
tasks and are willing to accept challenges for the sake of learning, therefore, enhancing
performance and outcomes. Olszewski-Kubilius, Kulieke, and Krasney (1988) found that high
ability students are more intrinsically motivated than general education students. OlszewskiKubilius et al.’s review of studies indicated high ability students score higher on measures of
motivation that suggest intrinsic reasons for learning. High ability students who are intrinsically
motivated will persist with assigned tasks and will not need any reward to initiate or complete
tasks, which leads to academic achievement. Gottfried (2008) noted children who are
intrinsically motivated show higher achievement on standardized tests, a greater sense of
academic competence, lower academic anxiety, and higher educational achievement as young
adults. Intrinsic motivation positively correlates with academic achievement; however, it is
perceived by some as an indirect correlation.
Intrinsic motivation associates with other attributes that relate to academic achievement,
particularly with high ability students. Mega et al. (2013) considered student motivation as a
“dynamic, multifaceted phenomenon” (p. 122) because it has been connected to implicit theory
beliefs, such as growth mindset and self-efficacy. Students who believe they are able and will do
well, are more likely to be intrinsically motivated in terms of effort and perseverance than
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students who have a fixed mindset and low self-efficacy. These students are more likely to
complete a task and show enthusiasm about the challenging quality of the activity (Dev, 1997;
Ryan & Deci, 2000). Because high ability students are quick to understand concepts, the need
for challenging curriculum is important. In classrooms where there is inadequate challenge, lack
of depth, and the pace is too slow, boredom can occur and negatively affect their motivation
(Phillips & Lindsay, 2006). Clinkenbeard (1994) defined intrinsically motivated students as
those who are unafraid to admit they do not understand and choose suitably challenging tasks,
which could indicate a willingness to take academic risks that develop learning and higher levels
of academic achievement.
What role do educators play in the development of high ability students’ intrinsic
motivation? Developing appropriate learning activities that promote grit and growth mindset
may play a role in how high ability students approach learning. The association of intrinsic
motivation with these non-cognitive attributes may influence academic achievement as Renzulli
(1986) connected giftedness to these non-cognitive attributes. Clinkenbeard (1996) researched
the relationship between giftedness and motivation attributes, which include task commitment,
causal attributions, competition, perceived competence, and self-efficacy. Similar studies by
Froiland and Worrell (2016) examined how intrinsic motivation is interrelated with learning
goals and academic achievement. The authors reported that students who have learning goals are
more likely to enjoy learning and obtain better grades. Intrinsic motivation to learn is
significantly related to student engagement. At the core of that study is the idea that having
intrinsic motivation to learn leads to students deeply engaging in classroom subject matter.
Therefore, if students are deeply engaged in content, then it is likely their academic performance
will increase.
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An indirect relationship between intrinsic motivation and academic achievement has been
addressed in several studies (Clinkenbeard, 1996; Froiland & Worrell, 2016; Mega et al., 2013).
Intrinsic motivation is more directly correlated with classroom engagement and other noncognitive attributes. Students’ implicit beliefs, such as growth mindset, and learning goals play
an essential part in intrinsic motivation and promote and sustain academic achievement (Mega et
al., 2013). These affirmations provide a foundation for obtaining further knowledge of what
educators can do to cultivate classroom engagement and to nurture grit and growth mindset in
high ability students so they can build or sustain intrinsic motivation, and consequently, reach
their full academic potential.
Grit
As intrinsic motivation has been connected with academic achievement, grit has emerged
in the world of education and has been positively correlated with academic achievement
(Duckworth et al., 2007). Because grit has been identified as a non-cognitive attribute of high
achievers, it is clear why it would be intriguing to educators who are anxious about raising
academic achievement, and supporting children to persevere through challenges. How can grit
affect students’ academics? It may be helpful to understand how other non-cognitive attributes
are related to grit. Grit has been connected to self-control (Duckworth & Gross, 2014), which is
the ability to delay self-gratification (Stokas, 2015). Grit has also been related to hope, selfefficacy (Dixson et al., 2016), commitment (McGeown et al., 2016), resilience (Perkins-Gough,
2013), and growth mindset (Perkins-Gough, 2013; Dockterman & Blackwell, 2014). How grit
correlates with these non-cognitive attributes may play an important role in high ability students’
academics. For example, growth mindset is correlated with grit according to Angela Duckworth
who is cited in Perkins-Gough’s (2013) article when Duckworth stated “children who have more
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of a growth mind-set tend to be grittier” (p. 19). Perkins-Gough also indicated that grit and
resilience are related even though people use the word resilience differently. Grit is related to
resilience because part of what it means to have grit is to be resilient when confronted with
adversity. Having a better understanding of how grit is related to other non-cognitive attributes
will help educators better serve high ability students.
McCoach and Siegle (2003) suggested what separates high ability students who achieve
more from high ability underachievers are the goals they set for themselves and the effort they
exert to meet those goals. Given that grit is “the passion and perseverance for long-term goals”
(Duckworth et al., 2007, p. 1087), it may appear that those high ability students who are grittier
will achieve more. Students who have grit set long-term goals for themselves and do not deviate
from them, with or without positive feedback from their teachers (Duckworth et al., 2007).
Longitudinal studies have shown that grit predicts the completion of challenging goals despite
adversities along the way (Duckworth & Gross, 2014). A study (Duckworth et al., 2007) that
demonstrated this concept involved students who participated in the 2005 Scripps National
Spelling Bee. The hypothesis predicted those with more grit would advance to higher rounds in
the spelling bee correlating to the number of hours spent preparing for the bee. Findings
confirmed the hypothesis as spelling bee finalists with grit scores a standard deviation above the
mean were 41% more likely to advance further in the spelling bee (Duckworth et al., 2007). This
study established that gritty children who work harder and longer than those who are less gritty
perform better. Extending this type of research with other student samples may provide data to
formulate a more substantial conclusion for high ability students.
Perkins-Gough (2013) discussed how ability and IQ play a role in student academic
achievement. Furthermore, she stated that educators may be concerned about identified high
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ability students who do not know how to fail or do not know how to struggle because they do not
have a great deal of practice with it. Being identified as high ability does not guarantee students
will be hardworking or passionate about learning. Grit studies shed light on how grit relates to
other non-cognitive attributes that are known to predict achievement (Duckworth et al., 2007).
These attributes may have an effect on achievement because they are correlated to grit. As an
example, the propensity to pursue long-term goals with grit may be determined by one’s own
intrinsic beliefs, such as self-efficacy and growth mindset.
Implications from grit studies not only confirmed grit’s correlation with other noncognitive attributes, but also indicated that as children pursue long-term goals, they should be
supported by their teachers and with educational resources (McGeown et al., 2016). Yeager and
Dweck (2012) addressed teacher support when students face academic challenges as they noted
teachers who comforted students with process praise rather than commenting on ability put
students in the mindset to persevere through the challenging task with resilience. It may be that
grit predicts high academic achievement by persuading students to continuously work very hard,
accept and overcome adversity, and utilize resources when pursuing long-term goals.
Some research has shown grit to have no impact on student academic achievement.
Dixson et al. (2016) studied the three non-cognitive attributes of hope, self-efficacy, and grit and
how those correlated to students’ perceived ability and achievement. Only self-efficacy and
hope were statistically significant contributors to perceived ability, while self-efficacy was the
only non-cognitive attribute to positively correlate to academic achievement. These results
negated those that stated grit does positively affect academic achievement. Some researchers
have claimed “grit is overblown” (Dixson et al., 2016, p. 73). Crede, Tynan, and Harms (2016)
refuted grit’s positive impact on academic achievement. The authors concluded that there are
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construct validity problems with grit scores and that grit interventions have minimal effects on
academic performance. Additionally, grit adds little genetically to the prediction of academic
achievement beyond personality factors (Rimfeld et al., 2016). Grit’s interrelationship with
other non-cognitive attributes makes it difficult to state that grit directly positively correlates
with academic achievement.
A critical limitation of research studying grit has been the population samples used:
undergraduate students, spelling bee finalists, and West Point cadets. More importantly, despite
the evidence for grit’s significant prediction of academic achievement, more attention to the
effect size is necessary before considering intervention (Rimfeld et al., 2016). Rimfeld et al.
conducted a twin study with regards to grit, which confirmed that grit adds little phenotypically
or genetically to the prediction of academic achievement. The authors went on to state this does
not mean that teaching children grit cannot be done or that it is not beneficial. A focus on grit
may cultivate what high ability students need to reach their full potential and succeed in a
competitive world (Golden, 2015).
Stokas (2015) believed there is a fine line that can be crossed when educators focus on
grit. This dark side (Stokas, 2015) of grit creates a risk of educators over-attributing students’
academic performance to a lack of grit without considering the crucial supports lacking in the
classrooms. Students have a right to understand that their success or failure is not only
correlated with their effort, but also correlated with the capability of the environment to provide
necessary resources so students can experience the fruition of their effort. Follow through when
completing a challenging task or studying for a test requires an ability to withstand certain
amounts of discomfort (Stokas, 2015). One of the conclusions drawn from Duckworth’s study
involving the spelling bee participants implied that students who experienced the hardest, least
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enjoyable practice were the grittiest participants and were able to advance into the final rounds of
the spelling bee (Duckworth et al., 2007). Stokas questioned whether educators should send the
message that suffering is part of success. Spelling bee participants are the most innocuous
example of the kind of suffering that impoverished children experience in their daily lives due to
the lack of support and resources. Learning to endure suffering is not what will increase
academic achievement. Although more empirical studies regarding grit are needed to confirm its
correlation with academic achievement, cultivating grit, providing the needed resources, and
process praise in high ability education may promote the perseverance needed to succeed with a
challenging curriculum.
Growth Mindset
Like grit, recent attention has been given to high ability children’s implicit beliefs
regarding their intelligence and their ability. One of the reasons for this attention in thinking
about intelligence is due to technology that examines the function and structure of the brain.
Recent brain research refuted the concept that intelligence is fixed from birth. Studies have
shown that the brain can develop with the appropriate stimulus (Ricci, 2013). Other research
demonstrated the concept of neuroplasticity where the human brain can grow and reorganize
itself throughout a lifetime. Neuroplasticity can work in two ways; it can make new connections
and can eliminate ones that are not frequently used (Dweck, 2012; Ricci, 2013).
Understanding neuroplasticity is an important concept when considering intelligence and
growth mindset. Makel et al. (2015) reported high ability students considered intelligence as
malleable and ability as fixed. Implicit beliefs guide expectations, provide interpretations of new
information, and direct behaviors (Makel et al., 2015). Additionally, implicit beliefs relate to
academics including goal setting, response to failure, and motivation (Dweck & Leggett, 1998).
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In Makel et al.’s study, high ability students’ implicit beliefs about ability and intelligence were
examined. The authors reported a positive correlation between students’ implicit beliefs about
ability and intelligence, but students displayed stronger implicit beliefs about ability than they
did intelligence (Makel, et al., 2015). This study suggested that many high ability students
recognize ability as fixed, but believe intelligence is malleable. Perhaps if educators teach high
ability students about neuroplasticity, then implicit beliefs regarding goal setting and response to
failure may also change. Students who are taught that intelligence can develop, coupled with
quality teacher feedback while learning, may be more willing to take educational risks in order to
academically achieve.
Dweck (2012) indicated that talents and abilities are seen as dynamic and malleable.
That is, they can be developed through dedication to learning. In her research, Dweck (2012)
determined there are two theories that students may have about their intelligence. They can have
a certain amount of intelligence or they can believe that intelligence may develop over time.
Other studies have shown that students with a fixed mindset tend to avoid circumstances in
which they may fail because these experiences demoralize their intelligence. On the contrary,
students with a growth mindset tend to see difficult tasks as a way to strengthen their abilities
and seek out challenging learning experiences (Claro et al., 2016).
Does growth mindset influence how children see difficult tasks if they are students
identified as high ability? Research indicated that high ability students see their ability
separately from their intelligence (Makel et al., 2015). If this is the case, then growth mindset
may play a vital role in high ability students’ approach to handling challenging academic tasks,
effort, and thus, affect academic achievement. Dweck (2012) examined pre-medical students
enrolled in a very challenging course at an Ivy League university. Students who cared more
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about learning earned a better grade in the course because they had studied more intensely and
were not disheartened after an inadequate grade. Conversely, students who cared more about
appearing smart studied at a superficial level and had decreased motivation after a disappointing
grade. This group of students did not improve after originally earning a low grade. The fixed
mindset hindered this group’s effort, and they avoided the situation in which they feared failure.
Ricci (2013) confirmed this notion stating high achievers often blame external factors for their
failures at certain tasks. The fixed mindset of high ability students directs the behaviors (Makel
et al., 2015) that frequently cause those students to react with sensitivity and make excuses
(Robinson & Clinkenbeard, 1998). If educators persist in telling high ability students they are
smart, students will continue through school with a fixed mindset and may never show academic
growth.
High ability students may be concerned with appearing smart and may go to extremes to
maintain that appearance (Ricci, 2013). In some cases, high ability students may have never
been required to work hard or give much effort because school had been easy for them.
Nevertheless, they were praised for their good grades and being smart. A fixed mindset will lead
these students to purposely avoid learning. Students who have always done well may not take
chances by putting themselves in a position where others will see them fail. If they do, they may
break down when they come upon a difficult task after experiencing long-time success
(Dockterman & Blackwell, 2014). Failures may cause high ability students to believe they
permanently lack ability. How do high ability students regain their confidence after experiencing
failure? Dweck’s (2012) studies found that students with a fixed mindset were not as likely as
those with a growth mindset to attempt to fix their deficits when they can make themselves feel
better about their abilities in other ways. For example, they may choose to study less, not take a
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certain course again, or consider cheating on the next academic task to maintain their smart
appearance and avoid failure. This is not a formula that promotes students’ talents and abilities.
Adding to the formula, high ability students may believe if they are required to work hard
and put forth effort in order to learn, then this is an indication they are no longer intelligent
(Esparza et al., 2014). This display of fixed mindset, consequently, results in some high ability
students attempting to hide their mistakes rather than correct them. Furthermore, students with a
fixed mindset try to save their self-perceptions by withdrawing from challenges and may not
have any methods to deal with challenges. High ability students with a growth mindset
persevere when confronted with failure, consider challenge as an opportunity to grow, and put
forth effort in order to become better and smarter (Esparza et al., 2014).
Mindset is a possible contributor to underachievement in some high ability students. One
reason for this is that the school curriculum is not challenging for them. They frequently learn
more quickly than others and may already have mastered much of what is being taught in their
classroom (Esparza et al., 2014). Because a growth mindset may foster the growth of ability
over time (Dweck, 2007), a mindset shift may benefit high ability students to reach their full
potential. That is, if educators can change a student’s fixed mindset to a growth mindset, then
the student may achieve at higher levels when they are faced with curriculum challenges.
Shifting from a fixed mindset to a growth mindset may be difficult and it is not
something that will be accomplished immediately (Ricci, 2013). However, given the negative
outcomes that fixed mindsets can have on high ability students, it is important to find strategies
to inspire growth mindsets. Esparza et al. (2014) noted that teaching students about the brain and
study skills increased students’ beliefs about the malleability of intelligence, their desire to learn,
and their academic achievement. Dweck (2012) reported from a study performed on seventh
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grade students where one group experienced an eight-session training on study skills and growth
mindset; the other group just received study skills training. At the end of the year, the group of
students who received the study skills and growth mindset training showed an increase in their
grades, whereas the group who experienced just the study skills training showed declining
grades.
Not only deliberately teaching growth mindset, but also giving high ability students
appropriate praise may change their mindsets. Many educators have believed that praising
students about their intelligence may increase confidence in their abilities, their pleasure of
learning, and their abilities to excel in school (Dweck, 2007). The manner in which teachers
speak to students affects how resilient they can be. Dockterman and Blackwell (2014) affirmed
seemingly encouraging words of praise regarding ability can subtly undermine students’ grit.
Dweck (2012) reported that when students are praised for their ability they become vulnerable.
They adopted a fixed mindset more so than those students praised for effort and processes used
to solve problems. When high ability students were given an option to work on a task, they
chose problems that were in their comfort zone. When those students came upon a challenging
task and fell short, so did their achievement. On the other hand, high ability students praised for
effort chose to try a task that was more difficult and their achievement improved after falling
short (Dockterman & Blackwell, 2014). Conversely, the study conducted by Snyder et al. (2013)
uncovered no differences in mindsets between high ability students as a result of being labeled
high ability or the praises they received about their ability. Although Snyder et al. did not find a
significant correlation between identified high ability students and their implicit beliefs,
educators should still promote growth mindset in identified high ability students. Programming
standards set by the National Association for Gifted Children (2010) encourage educators to help
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gifted students formulate growth mindset and acknowledge the role that effort plays in academic
achievement.
Summary of non-cognitive attributes and relationships to academic achievement.
Self-efficacy’s direct correlation to academic achievement remains unclear. However, selfefficacy acts as a contributing factor to behavior by influencing the effort students make and the
perseverance utilized when they face academic challenges (Pajares, 1996). High self-efficacy is
likely to promote better academic performance via student’s non-cognitive attributes. Once
educators have a better understanding of this relationship, they will be able to apply interventions
aimed at enabling students to handle the demands of academic performance and achievement.
Phillips and Lindsay (2006) regarded intrinsic motivation “as the vital ‘x factor’ in high
levels of performance and achievement” (p. 58). Studies (Clinkenbeard, 2012; Gottfried &
Gottfried, 1996; Mega et al., 2013) have confirmed this notion showing a correlation between
intrinsic motivation and academic achievement. Other non-cognitive attributes relate to intrinsic
motivation, such as grit and growth mindset. Additionally, intrinsic motivation can be
influenced by classroom engagement. It is possible that children who find classroom tasks
enjoyable tend to immerse themselves in their learning. Educators can have a great impact on
the development of high ability students’ intrinsic motivation; therefore, the knowledge gained
from research on instructional factors that influence intrinsic motivation, and other non-cognitive
attributes, such as grit and growth mindset, will help develop the most effective interventions so
high ability students may reach their full academic potential.
Some research has shown grit to be positively correlated with academic achievement,
while others refuted that research data. Grit’s connections to other non-cognitive attributes may
be where positive correlation with academic achievement lies. Students who have passion and
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perseverance are likely to have resilience, which is associated with self-efficacy (Cassidy, 2015).
Although several studies (Duckworth et al., 2007; Duckworth & Quinn, 2009; Duckworth &
Gross, 2014) have endorsed grit as a major contributor to academic achievement, other
researchers disputed this noting there is little evidence for the reliability and instructional uses of
grit in education. If grit does make a difference, it is still uncertain how to measure that
difference and how to teach students to be gritty (Duckor, 2017).
Implicit beliefs regarding intelligence are important to a high ability student’s growth
mindset. Implicit beliefs correlate to results including acknowledgements to success and failure.
Growth mindset in high ability students may be fostered by praising them for effort or process,
which in turn, positively influences perseverance and motivation (Dweck, 2007). Cassidy (2015)
confirmed growth mindset to be a major factor in the development of grit and proceeded to
report that the combination of growth mindset and grit in students has been connected with
higher academic achievement.
Instructional Factors Influencing High Ability Students’ Non-cognitive Attributes
One of the most puzzling, and even frustrating, enigmas for those who teach high ability
students is why some never reach their academic potential level. The solution to this issue may
be found in the non-cognitive attributes that high ability students possess. Moreover, the
instructional practices implemented in a classroom, such as quality teacher feedback, student
self-regulation, and the use of goal theories have implications for positively influencing students’
non-cognitive attributes.
Some educators believe that applying instructional practices that include acceleration,
ability grouping, and using rich and varied curriculum materials may be all that is necessary to
make a high ability student academically successful. However, Robinson and Clinkenbeard
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(1998) suggested the study of high ability students with low achievement is an opportunity to
investigate which instructional practices can be advocated for high ability students. Supporting
learning for high ability students is an essential task for educators. How best to foster selfefficacy, intrinsic motivation, grit, and growth mindset is a critical question when teaching high
ability students.
Quality teacher feedback is an instructional practice that positively correlates with noncognitive attributes and academic achievement. To promote high ability students’ views of
growth mindset, for example, teachers may implement practices that use praise as a method of
moving students toward a growth mindset. Giving messages of effort praise promote the love of
learning, encourage taking on challenging tasks, and enhance students’ skills and mastery of a
task. Furthermore, the type of teacher praise given correlates with students’ self-efficacy and
intrinsic motivation (Lam, Yim, & Ng, 2008).
Teacher feedback is one of the most important factors that can help or hinder the
development of a student’s self-regulation. Student self-regulated learning is an instructional
strategy that is believed to moderate the relationship between students’ intrinsic motivation and
academic achievement (Ariani, 2016). Students who are intrinsically motivated will demonstrate
independence and will have high academic achievement. Additionally, self-regulated students
are likely to use their skills, enhance their self-efficacy, and are able to increase their effort in
challenging tasks (Ariani, 2016). Self-regulation is related to students’ academic success in a
multitude of ways and can also influence the type of goals students adopt for themselves.
Goals have been found to have strong impacts on students’ academics for important
reasons. First, goals can have an important role in producing achievement patterns. Second,
learning environments can be created in ways that promote achievement (Grant & Dweck, 2003).
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The focus of achievement may be determined by whether a student adopts mastery goal
orientation or performance goal orientation. Different goals bring varied motivational patterns
and results of student learning in a classroom setting. Students who adopt mastery goal
orientation, or learning goals, tend to view new situations as new opportunities to learn new
skills or improve upon the ones they already have. High ability students may develop
performance goals, which limit their willingness to take risks when faced with challenging tasks
(Siegle & McCoach, 2005). Quality teacher feedback and instructional strategies implemented
in high ability education may help students realize their talents are acquired and they are capable
of developing their talents further.
Quality Teacher Feedback
Students’ motivation, effort, and performance may be influenced by the type of teacher
feedback they receive. Widespread debate has taken place as to whether teachers should praise a
student’s ability or a student’s effort. Much of this revolves around Dweck’s (2012) incremental
theory of intelligence or growth mindset. That is, students who have a growth mindset believe
their intelligence can be developed over time. Even high ability students may adopt a growth
mindset. Dweck (2012) emphasized that teacher praise may induce a fixed mindset when they
praise a student’s intelligence. This is particularly fitting for identified high ability students
when they are told how intelligent they are. High ability students may begin to worry about how
intelligent they look, believe they do not have to work hard or put forth effort to academically
achieve or accomplish their goals, and lose their resilience when they are faced with academic
adversities. This leads to the importance of how to provide feedback to high ability students.
Dweck’s (2007) work alerts others to the perils established by a fixed mindset, especially
the potential to change and demean achievement. How students view their own intelligence
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functions as a motivating force for achievement, but a teacher’s praise reinforces and influences
those views. Providing feedback or praise to students can occur in two ways: intelligence praise
and effort praise (Lam et al., 2008; Mueller & Dweck, 1998; Van DeWeghe, 2003). An example
of intelligence praise may be, “Great job on the test! You must be smart.” whereas an example
of effort praise may be, “You did really well! You studied really hard and answered all of the
questions.” Which feedback is more effective in promoting student achievement?
Intelligence praise has been said to play an important role in students’ opinions of their
ability and motivation to succeed (Dweck, 2007). Mueller and Dweck (1998) reported that 85%
of parents believed that praising their children’s intelligence when they perform well is essential
in making the children feel they are smart. This indicates the more we label children as
intelligent, the more they will be motivated to achieve. Mueller and Dweck addressed the effects
of intelligence praise and effort praise after students experienced a good performance. The
authors stated that praise for ability may negatively affect students’ responses to achievement in
two ways.
First, students may adopt performance goals where successful performance becomes the
primary motivational goal (Mueller & Dweck, 1998). The concentration on performance may
have negative outcomes on students’ perceptions and behaviors. Students who have
performance goals are likely to refuse opportunities to learn if they may make mistakes and are
not ensured of a satisfactory performance (Dweck, 2007; Mueller & Dweck, 1998). When
students who adopt performance goals make mistakes, they will try to hide them rather than
correct them. Typically, these students do not recover well from achievement setbacks (Dweck,
2007, 2012; Mueller & Dweck, 1998). Students’ effort may decline. They may avoid
challenging tasks. They may even resort to cheating to keep from looking unintelligent.
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Second, praise for intelligence after a good performance could contribute to students’
beliefs that intelligence is fixed and is determined by performance (Dweck, 2012; Mueller &
Dweck, 1998). In other words, students who believe intelligence is determined by performance
may think they are not smart if they do not perform well on a task. If success means they are
smart, then struggling or failing means they are not smart. This could eventually lead to a loss of
confidence and enjoyment of learning.
If intelligence praise brings undesirable outcomes for students’ achievement after failure,
then what type of feedback or praise will promote perseverance, resilience, or grit when students
experience failures? Effort praise is said to affect students in terms of both their goals and their
attributions (Dweck, 2017; Haimovitz & Dweck, 2017; Mueller & Dweck, 1998). Effort praise
encourages students to attribute their learning to effort and the process of their work (Lam et al.,
2008; Mueller & Dweck, 1998). Instead of performance goals, students who receive effort
praise tend to turn toward learning goals (Dweck, 2017), which have been associated with high
achievement and motivation (Clinkenbeard, 2012; Mueller & Dweck, 1998). Unlike intelligence
praise, students who receive effort praise from their teachers often display perseverance,
enjoyment, and high-quality performance when faced with academic adversities. Additionally,
effort praise may lead students to associate good performance or achievement with effort
(Dweck, 2017; Haimovitz & Dweck, 2017; Mueller & Dweck, 1998). If a student does not
perform well on a task, then he may see the poor performance as a lapse in effort, rather than
intelligence.
Some researchers have previously compared intelligence and effort praise and reported
contradictory statements from Mueller and Dweck’s (1998) work. Schunk (1996), for example,
found that intelligence praise at times had a more beneficial effect on students’ achievement
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motivation, particularly self-efficacy, than effort praise did. For instance, if a student was told he
was very good at math, then that student improved his math achievement more than a student
who had been given effort praise. Because this research only pertained to conditions of student
successes, Mueller and Dweck set out to determine if teacher feedback made a difference in a
variety of conditions. Considering all six studies conducted (Mueller & Dweck, 1998), the
collective findings provided striking evidence of how intelligence praise and effort praise affect
students’ beliefs and achievement. Summarizing the results, the authors reported the intelligence
praise seemed to teach students to value performance, whereas effort praise seemed to direct
students to value learning opportunities. Furthermore, students who received intelligence praise
measure their intelligence from their performance, as opposed to those students who received
effort praise. Children who were praised for intelligence had tendencies to lie to others about
their scores to avoid looking unintelligent. Mueller and Dweck concluded that intelligence
praise was found to turn children to a fixed mindset, where those students who were given effort
praise turned to more of a growth mindset. More recently, Dweck (2017) reaffirmed praising
intelligence creates fixed mindsets and a helpless reaction to adversity whereas praising the
process, such as hard work or good strategies, as a reason for their high-quality performance
fosters growth mindsets. These findings may have implications for labeling students as high
ability, which could be a form of intelligence praise. Students who are given that label may
become so concerned with justifying their status as high ability that they may not be concerned
with accepting challenges that will improve their skills.
What if high ability students learn about the relationship between effort and ability?
Would this make a difference? Lam et al. (2008) believed students need to establish their beliefs
about the relationship between effort and ability because those beliefs will determine the effects
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of effort praise. Despite the evidence that correlates effort praise with positive learning
outcomes, perseverance, increased motivation, and better reactions to academic setbacks, Lam et
al. contradicted those findings by hypothesizing students who were praised for their effort
showed less skill acquisition and self-efficacy than students who were given intelligence praise.
In light of inconsistent findings, one may ask if effort praise is effective or not. Knowing
the answer to this question will help teachers determine what feedback or praise to provide to
students. Students may have different beliefs on the relationship between effort and ability. One
belief is the inverse rule, that is, the less ability a student has, the more effort that must be
exerted to be successful. Conversely, students may side with the positive rule, that is, the more
effort that is exerted, the higher that student’s ability (Lam et al., 2008). Barker and Graham
(1987) found a developmental trend in how students view the relationship between ability and
effort. Young students typically view effort and ability as a positive relationship, whereas older
students view effort and ability as negatively related. Could the cognitive maturity of older
students play a role in this view? High ability students typically have a higher level of cognitive
maturity (Robinson & Clinkenbeard, 1998). If this is the case, then one may suppose that high
ability students believe that effort and ability have an inverse relationship.
Lam et al.’s (2008) findings did not confirm if effort praise or intelligence praise is better.
What it did suggest was effort praise could be de-motivational when students believe in the
inverse relationship between effort and ability. It also found that if a student believes in a
positive relationship between effort and ability, then effort praise is positively correlated to
motivation. Summarizing these findings, the type of praise a student best responds to depends
on the student’s cognitions about effort and ability. If a student believes in the positive rule, he
will respond better to effort praise and his motivation may increase. Perhaps students should be
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taught about the relationship between effort and ability before teachers administer effort praise.
Other instructional strategies also play a role in increasing student motivation, effort, and
academic achievement.
Student Self-regulation
Teacher feedback may be an influencing role in the development of self-regulated
learners. Self-regulation has been defined as a process where students learn to control their
behaviors, cognition, and motivation (Ariani, 2016; Chung & Yuen, 2011; Day & Connor, 2017;
Mega et al., 2013; Ocak & Yamac, 2013). Self-regulated students are those who understand task
requirements and the necessary strategies to successfully persevere and perform. They plan,
organize, monitor, and evaluate their learning (Day & Connor, 2017; Mega et al., 2013; Ocak &
Yamac, 2013). Developing autonomous high ability students could be an effective strategy to
help them reach their full academic potential.
Providing constructive feedback on students’ efforts, teaching students effective
strategies for beginning learning tasks, encouraging self-monitoring, and creating a climate
where students can take responsibility for their own learning are methods that can be used by
teachers to promote student self-regulation (Chung & Yuen, 2011). A positive correlation of
effort praise or feedback with self-regulation has been established. Effort praise is said to
increase a student’s intrinsic motivation (Mueller & Dweck, 1998). What relationship does selfregulation have with intrinsic motivation and do those interrelate to influence academic
achievement?
Despite Rubenstein et al.’s (2012) hypothesis that teaching high ability students selfregulation skills promotes academic achievement, their results indicated the most effective
strategy is to make learning more relevant. High ability students already have the skills to be
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successful, but they opt not to use them because their learning tasks are not relevant. However,
most studies have shown that self-regulation is connected to academic achievement. Ariani
(2016) believed high self-regulation positively influences motivation and self-efficacy. This
interrelationship connects to academic achievement. In other words, self-regulation is
significantly correlated to students’ self-efficacy and students’ academic performance. It seems
as though self-regulation has many facets that affect academic achievement. Self-regulation is
related to motivational beliefs (Ocak & Yamac, 2013), self-efficacy, and effort, all of which have
been connected to academic achievement (Ariani, 2017; Mega et al., 2014). Day and Connor
(2017) confirmed this when they associated self-regulation with student success in math and
reading. Although self-regulation may not be directly connected to academic achievement, it is
apparent when learning is meaningful and relevant that intrinsic motivation, effort, and student
self-regulation interrelate to foster academic achievement.
Due to the many facets of self-regulation, reciprocal relationships between self-regulation
and other non-cognitive attributes have been established. Usher (2009) acknowledged the
reciprocity between self-regulation and self-efficacy. Students with high self-efficacy plan,
organize, and monitor their academic progress more effectively than those students with low
self-efficacy. Similarly, when students increase their self-regulation skills, their self-efficacy
improves. Ariani (2017) confirmed a reciprocal relationship between self-regulation and
motivation. Students’ motivation is an important component of self-regulation. However, selfregulation can improve students’ motivation.
The interplay of self-regulation and intrinsic motivation affects students’ academic
achievement. Students with high intrinsic motivation will have the self-regulatory skills to
academically achieve. Another attribute to consider is effort. Students with self-regulatory skills
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are better able to regulate their effort. Ariani (2017) commented that self-regulation is an
effortful process that encourages academic achievement. These relationships may be deemed as
key factors when considering high ability achievement. High ability students typically are
intrinsically motivated and self-efficacious. If teachers of high ability students provide relevant
and meaningful opportunities and effort praise throughout self-regulated learning, high ability
students may increase their opportunity of reaching their full academic potential.
Goal Orientation
Setting goals may influence students’ academic achievement and help them reach their
full potential. Two goals that have extensive research with regard to their effects on academic
achievement are performance goals and learning goals. Performance goals, often called ability
goals or ego-involved goals, validate a student’s ability or avoid demonstrating a lack of ability.
Learning goals, also called mastery goals, on the other hand, are those where a student seeks to
obtain new knowledge (Grant & Dweck, 2003; King et al., 2017). Both of these goals have been
associated with motivation and academic achievement.
Performance goals focus on measures of ability. Students who are praised for their
intelligence may adopt performance goals as successful performance becomes their primary goal
(Mueller & Dweck, 1998). In contrast, Dweck (2017) concluded praising students for their
process led to more growth mindset and mastery-oriented goals. In other words, telling students
they are smart when they perform may cause them to continue proving they are smart by
receiving high grades. However, if students do not perform well or they experience a setback in
their achievement, then they may experience feelings of helplessness and lower levels of intrinsic
motivation. Learning goals, conversely, focus on development of skills. Students who are
praised for their effort or process maintain their focus even when faced with academic adversities
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(Dweck, 2017; Haimovitz & Dweck, 2017; Mueller & Dweck, 1998). The type of goal a student
sets, whether it is a learning goal or performance goal, relates to how he learns and if he is
willing to take risks when faced with challenging academic tasks.
Grant and Dweck (2003) noted inconsistencies with respect of how performance goals
and learning goals affect motivation when students were faced with challenging tasks. Usually,
those who orient to learning goals are found to engage more deeply in self-regulated learning,
have higher levels of intrinsic motivation, and perform better when faced with challenging tasks
(Dweck, 2012, 2017). However, Grant and Dweck noted studies have failed to confirm
increased academic performance as a result of learning goals.
Previous studies conducted by Mueller and Dweck (1998) showed 67% of students who
received intelligence praise chose performance goals, whereas 92% of students who received
effort praise chose learning goals. That is, effort praise led students to want to learn more, thus
increasing their intrinsic motivation. Grant and Dweck’s (2003) study indicated that learning
goals were negatively related to decreases in intrinsic motivation and performance goals were
positively related to decreases in intrinsic motivation. Additional results from the same study
showed associations of low ability to be related to decreases in intrinsic motivation and
helplessness. On the other hand, associations of effort were related to maintaining intrinsic
motivation and coping skills. When students were placed in a scenario where they faced an
academic challenge, those that adopted learning goals showed active, engaged responding.
Those students in the same scenario who adopted performance goals withdrew from engagement.
Furthermore, King et al.’s study (2017) confirmed that mastery, or learning goals, are positively
associated with motivational engagement, sense of purpose, self-reliance, affect to school, and
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positive self-concept, which supports the findings in Mueller and Dweck’s and Grant and
Dweck’s studies.
Summarizing Grant and Dweck’s (2003) results, learning goals were associated with
positive coping skills when students faced challenging academic tasks. Learning goals appear to
be a significant predictor of behaviors that will maintain intrinsic motivation and academic
achievement. Students who choose learning goals should be able to see setbacks or failures as
ways to improve their learning, rather than as a sign of low ability. Furthermore, performance
goals that are focused on validating a student’s ability level can have positive effects on
academic performance when students succeed with challenging tasks. However, those same
performance goals may reduce intrinsic motivation and academic performance if students
experience setbacks in their learning.
Chessor (2014) examined high ability students who were grouped in two different
settings. One was a mixed ability setting and the other was a homogenous group of high ability
students. The purpose of the study was to consider the effects of placement on goal orientation
of high ability students. All students were administered the School Motivation Questionnaire
(Marsh & Craven, 1994). The results, contrary to Grant and Dweck’s (2003) study, indicated
learning goals decreased significantly over time for both groups and the magnitude of these
decreases was similar for both groups as well. One may conclude from this study that high
ability students in a homogeneous setting may orient to performance goals to preserve their selfworth, which Robinson and Clinkenbeard (1998) affirmed is a characteristic of identified high
ability children.
The type of goals that high ability students set influences their motivation to learn.
McCoach and Siegle (2003) reported a significant correlation between students’ goals and their
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motivation to achieve those goals. Their research affirmed that high ability underachievers and
high ability achievers substantially differed on the issue of motivation. The goals that high
ability students set for themselves frequently mirror the effort they put forth to achieve those
goals.
Summary of instructional factors influencing high ability students’ non-cognitive
attributes. Many factors contribute to high ability students’ capability of reaching their full
academic potential. High ability students who are underachieving may be receiving instructional
strategies that do not promote non-cognitive attributes or the study skills for them to be
academically successful. Quality teacher feedback, particularly effort praise, has been
consistently found to increase a student’s intrinsic motivation, self-efficacy, and growth mindset.
All of these non-cognitive attributes have been shown to have a positive correlation with
academic achievement.
High ability students should be encouraged to develop independence and creativity,
which are both a part of self-regulated learning. Self-regulation has been confirmed to be a
predictor of academic achievement and has also been connected with intrinsic motivation and
self-efficacy. The interconnection between self-regulation and non-cognitive attributes may help
educators better understand why some high ability students may turn to task avoidance behaviors
when faced with academic challenges. Research findings from Mega et al. (2014) affirmed that
students’ growth mindset, self-efficacy, and their goal orientation play an important role in their
motivation. All of these constructs are closely-linked to self-regulatory learning that promotes
and sustains academic achievement.
The type of goals a high ability student sets has a connection to academic achievement.
Grant and Dweck’s (2003) study confirmed learning goals positively impact a student’s intrinsic
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motivation and academic performance when a student faces academic challenges. Performance
goals, on the other hand, have positive impacts on academic performance when a student has had
success, but not when faced with challenges. Educators who can provide a nurturing and
supportive classroom environment with quality teacher feedback will promote the resilience in
high ability students needed to tackle academic challenges. The goals high ability students
adopt, whether learning or performance oriented, affect motivation and achievement. This
appears to be related to how goal orientation correlates to other non-cognitive attributes.
Summary
This review of literature has elucidated the multiple ways in which non-cognitive
attributes, quality teacher feedback, student self-regulation, and goal orientation relate to high
ability students’ academic achievement. Research supports the proposition that non-cognitive
attributes impact students’ capacity to academically perform. Furthermore, the interplay of selfefficacy, intrinsic motivation, grit, and growth mindset relates to students’ academic behaviors.
That is, students who display one or more of the aforementioned non-cognitive attributes are
more likely to take on challenging tasks within a classroom. On the other hand, if students do
not have self-efficacy, intrinsic motivation, grit, or growth mindset, they are more likely to
academically underachieve.
In order to promote positive non-cognitive attributes, educators are encouraged to be
mindful of the type of feedback they provide to their students. Mueller and Dweck (1998)
reported process praise, rather than intelligence praise, promotes growth mindset, self-efficacy,
and intrinsic motivation, all of which have a significant correlation with academic achievement.
Additionally, educators’ instructional methods or support in the classroom influences high ability
students’ learning. Because some high ability students are perfectionists and often set unrealistic
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and unattainable goals that lead to failure (Fletcher & Speirs Neumeister, 2012; Wang et al.,
2012), educators need to support high ability students by facilitating goal setting so they set
reasonable goals that are achievable yet challenging, thus deterring task avoidance behaviors and
underachievement. Educators should also encourage high ability students to develop autonomy
and creativity, which provide the framework for self-regulated learning (Day & Connor, 2017;
Mega et al., 2013; Ocak & Yamac, 2013).
Much research has been completed on the relationship of non-cognitive attributes and
academic achievement in general education. However, one cannot assume that high ability
students will acquire positive non-cognitive attributes or respond to teacher feedback and
instructional practices in the same manner as general education students. Therefore, more
empirical support is needed for the proposition that non-cognitive attributes and teacher feedback
impact high ability students’ capacity to academically perform. Chapter Three will describe the
research methods used to provide the empirical evidence needed for implications of educational
practice with regard to high ability students.

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

66

CHAPTER THREE
RESEARCH METHODS
High ability students sometimes show a discrepancy between ability and achievement.
Underachieving high ability students show a wide range in their behaviors, interests, and abilities
(Reis & McCoach, 2000). The behaviors may be influenced by their non-cognitive attributes of
growth mindset, grit, self-efficacy, and intrinsic motivation. In this study, the focus was on two
of these non-cognitive attributes: growth mindset and grit. The rationale for selecting these two
was that growth mindset was confirmed to be an important factor in the development of grit, and
the combination of growth mindset and grit in students has been associated with higher academic
achievement (Cassidy, 2015). Additionally, using two constructs allowed the researcher to
include more questions per construct while reducing the risk of survey fatigue in students by
keeping the total number of survey questions at a minimum. In what ways do non-cognitive
attributes correlate with high ability students’ academic achievement? Moreover, how do
educators foster these non-cognitive attributes in their classrooms to promote academic
achievement and growth in high ability students? Fostering student self-regulation, promoting
goal setting, and using quality process feedback may help promote non-cognitive attributes and
higher achievement in high ability students.
This chapter will describe the research methods. Areas to be discussed include research
design, population and sample, sampling procedures, instrumentation, data collection procedures,
data analysis, and limitations. The research design will begin with an online survey and will use
quantitative methods. The population and sample section will discuss the individuals chosen for
this study and why they were chosen. The sampling procedures will include the criteria used in
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the sample selection. The next section will describe the instrumentation, which will be an
electronic survey using Qualtrics. Relevant information including validity and reliability, how
the survey will be administered and scored, and response categories will also be included.
Following instrumentation, a section devoted to the data collection procedures will describe the
appropriate steps taken to conduct the study to ensure accuracy. The data analysis section will
provide an explanation of how data will be analyzed, including the rationale for the selection of
the analysis process. Finally, the limitations will be described and the chapter will conclude with
a summary and preview of Chapter Four and Chapter Five.
Purpose of the Study
The purpose of this study was to determine what non-cognitive attributes correlate with
academic achievement of identified high ability students in fourth through eighth grades while
controlling for the intervening variables of teacher feedback, student self-regulation, and goal
orientation. The independent variables were the non-cognitive attributes of grit and growth
mindset. The dependent variables were the measurements from student and teacher responses
obtained from a five-point Likert scale survey and the students’ Northwest Evaluation
Association (NWEA) achievement scores.
Research Questions
Given the purpose of this study was to quantify which non-cognitive attributes correlate
with high ability students’ academic achievement, the research had a central question with subquestions that guided my investigation of data collection. The central, or overarching question,
guiding this study was:
1. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement as measured by NWEA scores?
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The following sub-questions guided research and data analysis for this study:
2. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for teacher process feedback?
3. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for time spent teaching student
self-regulation?
4. What amount of variance do growth mindset and grit have on high ability students’
academic achievement while controlling for time spent with students on their
individual goal setting?
Research Design
A quantitative research approach was chosen for this study. According to Creswell
(2014), “quantitative research is an approach for testing objective theories by examining the
relationship among variables” (p. 4). It allows researchers to analyze numbered data using
statistical procedures. Creswell also added that quantitative research is best if a problem calls for
the “identification of factors that influence outcomes…or understanding the best predictors of
outcomes” (p. 20). Although many non-cognitive attributes may influence high ability students’
academic achievement, growth mindset and grit were of particular interest for the study based on
their significance emphasized by literature. In this cross-sectional study, growth mindset and grit
were analyzed to determine if they correlate with academic achievement in high ability students
as measured by NWEA RIT scores. The survey responses and NWEA scores were collected at
one time. Based on Dweck, Chiu, and Hong’s study (1995b), the implicit theory of intelligence
scale that measures growth mindset displayed good internal consistency (α = .82 to .97) and testretest reliabilities at two weeks (α = .80 to .82). Duckworth and Quinn (2009) found evidence
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that the Grit-S scale is relatively stable over time. Correlation between scores on the Grit-S from
one year to the next was r = .68, p < .001. The Grit-S scale showed good internal consistency at
two assessments administered from one year to the next, αs = .82 in the first year and αs = .84 in
the second year. Because these two scales showed the reliability and internal consistency,
correlating survey results within a reasonable time frame to students’ NWEA achievement scores
was feasible for this particular study. This study also considered teacher process feedback,
student self-regulation, and goal orientation as intervening variables because these may have
moderated the effects that growth mindset and grit had on high ability students’ academic
achievement. That is, the intervening variables may have affected the direction or strength of the
relation between the independent variables and the dependent variable (Baron & Kenny, 1986).
A survey was used to determine what non-cognitive attributes correlate with high ability
students’ academic achievement. According to Fowler (2014), research surveys have two
defining premises. The first is those that respond to the survey target the population. The other
premise is that the answers people give can be used to accurately describe the characteristics of
the respondents. Additionally, surveys have disadvantages and advantages. Some
disadvantages, particularly with Internet surveys, include not having the interviewer involved
with the data collection, varied response rates, a need for comprehensive address lists, and the
challenges of enlisting cooperation (Fowler, 2014). Offsetting these disadvantages, benefits
include minimal cost of data collection, potential for quick returns, and respondents do not have
to share answers with an interviewer, potentially making the collection of sensitive data to be
more valid (Fowler, 2014). Reinforcing Fowler’s statements, Creswell (2014) affirmed that
utilizing a survey provides a numeric explanation of attitudes or opinions from a sample.
Considering the purpose of this study, I conducted a survey of identified high ability students and
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their teachers, enabling their perceptions to be quantified. I used an online survey approach
primarily because it was a more accessible method of data collection than mail, telephone, or
face-to-face surveys (Couper & Miller, 2008). Because of the accessibility, an online survey
accelerated the process of data collection.
Population and Sample
This study examined responses from a population in Indiana of identified high ability
students in grades 4 through 8 who take the NWEA achievement test and their teachers.
Students in this population were selected because they were able to read and comprehend the
survey questions, as the majority of fourth graders have passed the Indiana Reading Evaluation
and Determination (IREAD-3) assessment demonstrating a foundational understanding of
literacy. Because this study examined the influences of teacher feedback, time spent teaching
student self-regulation, and time spent with students on their individual goal setting have on high
ability students’ non-cognitive attributes and academic achievement, the high ability students’
teachers were also surveyed.
Sampling Procedures
According to the Indiana Department of Education (2017), there are 293 public school
corporations. It was the hope that this research study would encompass a variety of school
corporations in Indiana; no specific corporations were targeted in this study. A sample size of
200 students and their teachers would provide sufficient power within the inferential tests that
were selected and discussed later in this chapter.
The data sources were students and teachers who participate in Indiana public school
corporations’ high ability programs and utilize NWEA achievement testing. In order to access
those data sources, an email was sent to district high ability coordinators seeking permission to
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survey identified high ability students in grades 4 through 8 and teachers who teach high ability
students (Appendix A). After receiving permission, a letter was sent to high ability teachers
(Appendix B) via email asking for their participation in administering the electronic survey to
their students and complete the teacher survey as well. Once teachers completed their consent
forms (Appendix C), an informal letter to the high ability students’ parents (Appendix D) to
bolster student participation and elicit their support of their child’s survey completion was
disseminated and collected along with the parent consent forms (Appendix E) and student
consent forms (Appendix F), a link to the electronic survey was sent via email. The teacher was
given a list of student codes and what needed to be typed on each survey. For example, a student
may have had a code of T1S3 (Teacher 1, Student 3). The researcher had a master list that
indicated T1S3 was equal to a student identification number, which was electronically linked.
These student numbers were randomized to protect students’ anonymity.
Instrumentation
The development of a survey instrument was necessary to obtain the perceptual data
required to address the non-cognitive attributes of growth mindset, grit, self-efficacy, and
intrinsic motivation. The survey was originally composed with four non-cognitive attributes, but
due to feedback from members of the dissertation committee, it was reduced to measuring only
growth mindset and grit (Appendix G). Using two constructs allowed the researcher to include
more questions per construct without the risk of survey fatigue in students by keeping the total
number of survey questions to 16. Additionally, if all four constructs were surveyed, it would
have only allowed five questions per construct; issues could have arisen with internal
consistency when only using five items from 8-item surveys, like those used with growth
mindset and grit. A second survey administered to teachers of identified high ability students
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was necessary to obtain their perceptions of how feedback, time spent teaching student selfregulation, and time spent with students on their individual goal setting relate to high ability
students’ academic achievement (Appendix H). The two surveys enabled the researcher to
analyze how the students’ perceptions of grit and growth mindset, while controlling for teacher
feedback, time spent teaching student self-regulation, and time spent with students on their
individual goal setting, correlate with high ability students’ academic achievement.
The surveying instrument used in this research study was Qualtrics. This was subject to
acceptable protocols and the permission from the Institutional Review Board. Questions for each
survey were in the format of a Likert scale rating system ranging from a score of one designating
the lowest magnitude of response to a score of five signifying the highest magnitude. The
ratings for the student surveying instrument were 1-strongly disagree, 2-disagree, 3-neither
disagree nor agree, 4-agree, 5-strongly agree. Using a multiple-item scale provided increased
reliability and precision (Spector, 1992). Single items may have elicited “yes” answers one day,
but “no” answers the next; thus, single items are particularly unreliable. Single item responses
are imprecise because they limit measurement to only two levels. In other words, test
respondents can only be placed into two groups with no method of distinguishing among people
in each group. Furthermore, using an odd-numbered Likert scale provided responders a neutral
response option. Croasmun and Ostrom (2011) stated that responders “are not required to decide
one way or the other on an issue; this may reduce the chance of response bias… Respondents do
not feel forced to have an opinion if they do not have one” (p. 20). Moreover, Garland (1991)
observed that the lack of a mid-point category yielded more negative ratings than when one was
included.
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Spector (1992) contended that using multiple questions increases the scope. Measured
characteristics may be broad in scope and not easily assessed with a single question due to
complexity. Additionally, demographics were considered and included the students’ grade level,
gender, and ethnicity. After the demographic questions, the student survey consisted of two
sections. The first section consisted of eight questions pertaining to growth mindset. The next
section of the survey had eight questions concerning grit. Overall, there were 16 questions on
the student survey instrument, which yielded statistical information regarding two non-cognitive
attributes and how those correlate with students’ academic achievement.
The teacher survey had three sections with five questions in each and one demographic
section that addressed the grade taught, subject taught, years of teaching experience, school
setting, and gender. The first set of survey questions was dedicated to the area of teacher
feedback. The next two sections pertained to instructional strategies with particular attention to
student self-regulation and goal setting. Because the researcher was concerned with the
frequency of the teacher feedback and instructional practices, the Likert-type response anchors
had the ratings of 1-never, 2-rarely, 3-sometimes, 4-often, 5-almost always. A total of 15
questions yielded statistical information showing which teacher practices may correlate with
high ability students’ academic achievement. To ensure that data collection from students and
teachers in the same corporation could be analyzed, the surveys were coded as mentioned
previously. Not only did the coding allow the relationship between teacher feedback, time spent
teaching student self-regulation, and time spent with students on their individual goal setting and
student academic achievement, to be considered, it also maintained the anonymity of survey
respondents.
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The items on the student survey instrument were used with permissions from Dweck and
the Duckworth Team (Appendix I). The student survey instrument contained eight items from
Dweck’s (2000) Theories of Intelligence questionnaire and the Short Grit Scale (Grit-S), which
also had eight items (Duckworth & Quinn, 2009). Duckworth and Quinn recommended the 8item Grit-S because it is shorter and is psychometrically stronger than the 12-item Grit-O.
Furthermore, the fewer number of items does not hinder the predictive validity. Given the Grit-S
has comparable predictive validity to Grit-O and has fewer items, it was the better fit survey for
students in grades 4 through 8. Because the teacher survey instrument was self-developed, it was
important to establish validity and reliability. To ensure validity of the teacher survey, a group
of experts reviewed the survey prior to beginning the study. This process assisted with
establishing the survey’s principles and ensuring the questions were written in a manner that
elicited the concepts the researcher set out to measure. Copies of the teacher survey were given
to the following experts for their critique of the validity of each item of the teacher survey: Dr.
Marilynn Quick, Ball State University Assistant Professor and dissertation chairperson; Dr.
Kendra Lowery, Ball State University Assistant Professor, EdS/EdD Program Director; Dr. Nick
Elam, Assistant Professor of Educational Leadership; Dr. Kristi Speirs Neumeister, Professor of
Psychology Educational Psychology; and Dr. Kianre Eouanzoui, Ball State University
Statistician, Research and Academic Effectiveness. Steps taken to ensure reliability included
conducting a pilot test with 43 high ability teachers who did not participate in the research study.
They provided feedback regarding access, navigation within the survey, coding issues, and
general observations. Revisions to the survey were made based on the feedback provided from
the pilot test. Reliability was analyzed using a Cronbach’s alpha for each non-cognitive
attribute, teacher feedback, and instructional practices to form a composite value. If the
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Cronbach’s alpha was 0.70 or higher, then survey results were considered reliable demonstrating
greater internal consistency (Spector, 1992). If Cronbach’s alpha was less than 0.70, the survey
instrument would have been edited by removing weak questions to improve the overall domain
alpha to the desired score for reliability.
Data Collection Procedures
Data collection was accomplished utilizing the electronic survey instrument Qualtrics.
The survey was sent to all school corporations where the high ability coordinator’s permission to
disseminate the survey was granted. The survey was disseminated to each participating school
corporation’s high ability teachers and they issued the survey link to students. This step, along
with the coding, protected the anonymity of the participants. The survey was open for a threeweek period once approval was obtained from the Institutional Review Board. A reminder
email was sent at the beginning of weeks two and three of the survey window. If the minimum
survey response rate was not satisfied, the window for survey submission would have been
extended for a fourth week with another email reminder to those participating public school
corporations. Copies of the permission-seeking letter to the high ability coordinators, the
informed consent letter to participants, and student and teacher surveys are located in
Appendices A-H of this study. Once all surveys were completed, the data were exported from
Qualtrics to IBM SPSS Version 23 for analysis.
Data Analysis
The data from each respondent for the independent variables of growth mindset and grit,
and the intervening variables of teacher feedback, student self-regulation, and goal orientation
were calculated from the questions from each section and a combined mean score that was
established for that section based on the previously described five-point Likert scale. In cases
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where participants did not answer all of the questions within the survey, steps were taken to
ensure that at least 90% of all questions were answered. If a submitted survey was below 90%
completion, that survey was removed from the sample.
Inferential statistical analysis for this study was performed through the application of a
simultaneous multiple and a hierarchical regression. A regression analysis is a technique for
describing the relationship between the dependent variable and one or more independent
variables (Stolzenberg, 2004). The use of simultaneous multiple regression to predict the
relationship between variables is possible through a computational equation, which provides a
mathematical explanation of a relationship and the contributions of predictor variables in terms
of explained variance (Gravetter & Wallnau, 2013). Hierarchical multiple regression is a useful
approach when there are covariates (Field, 2009). For example, in this study, the researcher was
interested in ascertaining if the non-cognitive attributes correlated with academic achievement
after taking into account teacher feedback, time spent teaching student self-regulation, and time
spent with students on their individual goal setting. Because teacher feedback and instructional
practices were intervening variables, that is, they moderated the effects that growth mindset and
grit have on high ability students’ academic achievement; they were entered first to remove the
amount of variance the intervening variables were explaining. The non-cognitive attributes were
then analyzed for the significant amount of variance within the remaining variance. The
independent variables in multiple regression analysis are referred to as predictor variables. The
dependent variable, on the other hand, is referred to as the criterion variable (Aiken & West,
1991). Each of the regression analyses in this study had predictor variables indicating the two
non-cognitive attributes of grit and growth mindset. The predictor variables were used to explain
the significant amount of variance among identified high ability students’ academic achievement
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scores. That is, this study sought to find the linear combination of predictors that correlated to
the dependent or criterion variable (Field, 2009), which were the measurements obtained from
the students’ NWEA achievement scores. The assumptions for regression testing were analyzed
to ensure the validity of the findings. Additionally, if significance within the model was found,
the coefficients output would have been interpreted to build a prediction equation and determine
the rank order of the predictor success in explaining variance within the criterion variable. In the
event the sample size was insufficient to conduct simultaneous and hierarchical multiple
regression analyses, a correlation analysis would be performed to address questions that were
concerned with the relationship between high ability students’ non-cognitive attributes and
academic achievement. Because correlation measures the degree of linear association between
two quantitative variables (Coladarci & Cobb, 2014), a correlation analysis was feasible with a
smaller sample size.
Limitations/Delimitations
Factors can bias a research study or reduce the scope of it that are beyond the researcher’s
control. The limitations are important to highlight so the extent to which they affect the study
may be determined. The self-report of teachers’ responses was likely to be different from what
may have been observed in their classrooms. Therefore, respondent willingness to participate
with honesty in a sincerely apparent and reflective manner was beyond the researcher’s control.
The curriculum and instruction that high ability students experience varies among high ability
programs. The researcher did not have control of what curriculum and instructional strategies
that may have influenced the students’ NWEA achievement scores. A school district’s definition
and identification process of high ability students differs across Indiana. In other words, high
ability is a relative definition across the state in which a student may be identified as high ability
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in one school district but not another. The researcher did not have control of how students have
been identified as high ability. Students, particularly, may have experienced survey fatigue and
not completed some of the survey questions. Additionally, the researcher could not control if
and how much parents may talk to their children about grit and growth mindset, which may have
impacted students’ perceptions of these non-cognitive attributes. Finally, this study could not
control for all influences a teacher has on a group of students within their high ability classroom
as only teacher feedback, student self-regulation, and goal orientation were being explored.
Factors that the researcher may impose on the study can restrict the scope. In this
particular study, the researcher limited the participants to teachers and their students in grades 4
through 8 that have been identified as high ability in Indiana and utilized NWEA testing. High
ability students who did not take the NWEA achievement test were not included in this study.
The focus of the survey included two non-cognitive attributes (growth mindset and grit), teacher
feedback, student self-regulation, and goal orientation and did not encompass all factors that can
potentially influence student academic achievement. The researcher was not measuring the
growth of the non-cognitive attributes moderated by the intervening variables of teacher
feedback, student self-regulation, and goal orientation. Otherwise, baseline data of grit and
growth mindset values would have been collected.
Summary
The information in this chapter presented a description of the research methodology and
the procedures that were used to conduct research for this study. A description of the data
sources and how those were selected were discussed. Furthermore, the type of instrumentation
and how data were collected were considered, including how validity and reliability were
determined. Other information included descriptions of simultaneous multiple and hierarchical
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regressions that were used to analyze the collected data. This allowed for studying the shared
variance and potential predictability of the variables. Lastly, the parameters of the study were
defined in terms of limitations and delimitations. Chapter Four will discuss the results or
findings on the data collected and analyzed, while Chapter Five will summarize the findings and
discuss implications for practice and recommendations for further research.
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CHAPTER FOUR
RESULTS
As previously discussed, this study investigated the correlation of the non-cognitive
attributes of growth mindset and grit with high ability students’ academic achievement. Chapter
Four begins with a reminder of the purpose of the study and the research questions. It will be
followed by a summary of data from the teacher pilot survey, description of the demographic
data of the students and teachers from the participating school districts along with the descriptive
statistics regarding the areas of growth mindset and grit. The subsequent sections of this chapter
are arranged by the research questions that guided this study and will address the inferential
statistical analysis regarding each research question. Chapter Four will conclude with a
summary section highlighting the key findings within the chapter.
Purpose of the Study
The purpose of this study was to determine what non-cognitive attributes correlate with
academic achievement of identified high ability students in fourth through eighth grades while
controlling for the intervening variables of teacher feedback, student self-regulation, and goal
orientation. The independent variables were the non-cognitive attributes of grit and growth
mindset. The dependent variables were the measurements from student and teacher responses
obtained from a five-point Likert scale survey and the students’ Northwest Evaluation
Association (NWEA) achievement scores.
Research Questions
The central, or overarching, question guiding this study was:
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1. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement as measured by NWEA scores?
The following sub-questions guided research and data analysis for this study:
2. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for teacher process feedback?
3. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for time spent teaching student
self-regulation?
4. What amount of variance do growth mindset and grit have on high ability students’
academic achievement while controlling for time spent with students on their
individual goal setting?
Results of Teacher Pilot Survey
Before disseminating the surveys to the participants of this study, a pilot survey was
performed with a group of 43 teachers within a school district that did not participate in this
study. These teachers took the survey via Qualtrics and the data were exported into SPSS to
establish reliability using a Cronbach’s alpha. As noted in Chapter Three, Cronbach’s alpha of
0.70 or higher would be considered reliable as it would demonstrate greater internal consistency
(Spector, 1992). Each teacher subscale produced a Cronbach’s alpha greater than 0.70 with the
results presented in Table 1. The overall survey reliability also exceeded the required 0.70.
Reliability and internal consistencies were established. The survey was then disseminated to
participating teachers.
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Table 1
Teacher Pilot Survey Reliability Statistics
Teacher Construct Scale

Cronbach’s alpha

Teacher Feedback Subscale

0.75

Self-Regulation Subscale

0.86

Goal Orientation Subscale

0.91

Entire Survey Scale

0.90

Descriptive Statistics
Identified high ability students in grades 4 through 8 in four different Indiana school
districts participated in this research study. In total, 180 students completed the online survey.
Fifteen different teachers also provided information by completing their own surveys with
questions that focused on teacher feedback, student self-regulation, and goal orientation. The
response rate for the student survey was 97.8% and the response rate for the teacher survey was
100%. This section provides a description of the demographic data of the high ability students
and teachers included in this study. Demographic data were collected from each student
participant in the areas of gender, grade level, and ethnicity. The teacher demographics included
the grade level taught, subject(s) taught, years of teaching experience, school setting, and gender.
Each student who participated in this study took the NWEA MAP Growth achievement
test within a given period to maintain the internal consistencies and reliability of the growth
mindset and grit survey results (Duckworth & Quinn, 2009; Dweck et al., 1995). Because
NWEA RIT scores tend to increase as grade level increases, a RIT composite score was
calculated by taking the norm grade level mean RIT score and subtracting it from the student’s
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RIT score. This provided a more accurate overall RIT composite score to represent a student’s
academic achievement at each grade level.
Description of the Participants
Identified high ability students in grades 4 through 8 participated in this study. Of the
180 student participants, 76 (42.2%) were males and 104 (57.8%) were females.

Elementary

students included 25 fourth graders (13.9%) and 24 (13.3%) students were in fifth grade. Middle
or junior high school student participants included sixth through eighth grades, which included
47 (26.21%) sixth graders, 53 (29.4%) seventh graders, and 31 (17.2%) eighth graders. The
predominant ethnicity represented within in the student participant group was White as 134
(74.4%) White students participated. Other ethnic groups were represented: Black, 2 (1.1%);
Hispanic, 15 (8.3%); Multiracial, 16 (8.9%); Asian/Pacific Islander, 10 (5.6%); American Indian,
2 (1.1%); and Native Hawaiian/Other Pacific Islander, 1 (0.6%). The whole sample’s NWEA
reading overall RIT composite scores ranged from -12.2 to 48.0 with M = 19.14 (SD = 8.84),
meaning one student scored 12.2 points below the norm mean RIT score, while another student
scored 48 points above the norm mean. The NWEA math overall RIT composite scores ranged
from -12.6 to 47.1 with M = 20.55 (SD = 10.86).
The 15 teachers who completed surveys indicated what subject area(s) they teach. Some
teachers taught both Reading/Language Arts and Math, while others only taught one subject
area. It is more typical for a teacher to specialize in one subject area in the middle and junior
high schools. Thirteen (86.7%) teachers indicated they teach Reading/Language Arts while two
(13.3%) said they did not teach Reading/Language Arts. Three (20.0%) stated they teach Math
and 12 (80.0%) teachers indicated they do not teach Math. One teacher of the 15 (6.7%) who
participated indicated he teaches both Reading/Language Arts and Math.
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Another demographic specified on the teacher survey was years of teaching experience.
Table 2 displays the number of teachers’ responses for each of the categories for teaching
experience. Teachers were very equally spread for the categories including three or more years.
Table 2
Teacher Experience Frequencies
Years of Experience
Categories
0-2
3-5
6-10
11-15
16-19
20+

Strongly
Disagree
1 (6.7%)
3 (20.0%)
5 (33.3%)
3 (20.0%)
0 (0%)
3 (20.0%)

Teachers also indicated their school setting as rural, suburban, or urban. The number of
those teaching in a rural setting was six (40.0%), seven (46.7%) in a suburban setting, and two
(13.3%) in an urban setting. Lastly, teachers identified their gender. Of the 15 teachers who
participated in the study, four (26.7%) were males and 11 (73.3%) were females.
Description of growth mindset from the whole sample. All student participants
responded to the same eight statements regarding growth mindset using a five-point Likert scale
with ratings of 1-strongly disagree, 2-disagree, 3-neither disagree nor agree, 4-agree, and 5strongly agree. Table 3 displays the frequency data of the growth mindset responses for each
Likert scale from students in the whole sample.
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Table 3
Whole Sample Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

67 (37.2%)
61 (33.9%)
4 (2.2%)
68 (37.8%)
2 (1.1%)
29 (16.1%)
1 (.6%)
1 (.6%)

78 (43.3%)
84 (46.7%)
11 (6.1%)
86 (47.8%)
9 (5.0%)
88 (48.9%)
11 (6.1%)
10 (5.6%)

24 (13.3%)
16 (8.9%)
12 (6.7%)
12 (6.7%)
35 (19.4%)
31 (17.2%)
13 (7.2%)
26 (14.4%)

9 (5.0%)
17 (9.4%)
84 (46.7%)
11 (6.1%)
89 (49.4%)
28 (15.6%)
107 (59.4%)
100 (55.6%)

2 (1.1%)
2 (1.1%)
69 (38.3%)
2 (1.1%)
45 (25.0%)
4 (2.2%)
48 (26.7%)
43 (23.9%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

The whole sample responses provided evidence that most of the identified high ability
students who participated in this study tended to demonstrate a growth mindset. The growth
mindset composite score ranged from 2.0 to 5.0 with a mean score of 4.04 (SD = .64). These
results showed the majority of these high ability students believe their intelligence can change.
In other sections of this chapter, the whole sample data will be compared to each participating
grade level, gender, and school setting to determine if growth mindset tendencies vary among
these groups.
Description of grit from the whole sample. The second portion of the student survey
consisted of eight statements pertaining to grit. The statements were formatted in the same
manner as the growth mindset statements using a five-point Likert scale. Table 4 presents the
frequency data of the grit responses for each Likert scale from students in the whole sample.
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Table 4
Whole Sample Students’ Growth Mindset Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

7 (3.9%)
6 (3.3%)
5 (2.8%)
0 (0%)
8 (4.4%)
18 (10.0%)
3 (1.7%)
2 (1.1%)

40 (22.2%)
35 (19.4%)
41 (22.8%)
1 (.6%)
42 (23.3%)
66 (36.7%)
27 (15.0%)
3 (1.7%)

Neither
Disagree nor
Agree
34 (18.9%)
49 (27.2%)
32 (17.8%)
17 (9.4%)
61 (33.9%)
35 (19.4%)
64 (35.6%)
46 (25.6%)

Agree

Strongly
Agree

82 (45.6%)
65 (36.1%)
77 (42.8%)
97 (53.9%)
62 (34.4%)
42 (23.3%)
57 (31.7%)
93 (51.7%)

17 (9.4%)
25 (13.9%)
25 (13.9%)
63 (35.0%)
7 (3.9%)
19 (10.6%)
29 (16.1%)
36 (20.0%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

The grit composite score for the whole sample ranged from 1.86 to 5.0 with a mean score
of 3.31 (SD = .64). These results were suggestive of an overall average perception of grit as
evident in the mean score. In following sections of this chapter, the whole sample data will be
compared to each participating grade level, gender, and school setting to determine if grit
perceptions vary among these groups.
Description of growth mindset and grit from fourth grade sample. Twenty-five
identified high ability fourth graders participated in the study. Table 5 represents the frequencies
of the growth mindset responses for each Likert scale from students in fourth grade. The
majority of the fourth graders’ answers provided evidence suggesting they believe their
intelligence can change.
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Table 5
Fourth Grade Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

16 (64.0%)
10 (40.0%)
1 (4.0%)
12 (48.0%)
1 (4.0%)
12 (48.0%)
0 (0%)
0 (0%)

7 (28.0%)
11 (44.0%)
0 (0%)
12 (48.0%)
0 (0%)
8 (32.0%)
1 (4.0%)
0 (%)

2 (8.0%)
1 (4.0%)
0 (0%)
1 (4.0%)
0 (0%)
4 (16.0%)
0 (0%)
0 (0%)

0 (0%)
2 (8.0%)
11 (44.0%)
0 (0%)
11 (44.0%)
1 (4.0%)
13 (52.0%)
14 (56.0%)

Strongly
Agree

0 (0%)
1 (4.0%)
13 (52.0%)
0 (0%)
13 (52.0%)
0 (0%)
11 (44.0%)
11 (44.0%)
Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers .
When comparing the fourth grade data to the whole sample, the data distribution was
quite similar. Both groups appeared to have had the highest frequency of strongly agree for
statements three, five, seven, and eight. All of these statements were regarding level of
intelligence and being able to change it; students strongly agreed that they are able to change
their level of intelligence. Consequently, the strongly disagree frequencies for fourth graders
seem to compare to the whole sample’s with statements one, two, four, and six having the
highest frequencies. These statements were related to having a fixed mindset. Fourth grade
students, much like the whole sample, believe they can change their intelligence.
The fourth grade frequencies indicated those students had an opinion of growth mindset.
That is, their frequencies of neither disagree nor agree were very low. The whole sample’s
frequencies of neither disagree nor agree appeared to be higher with the highest being 35
(19.4%) for statement five while fourth graders’ frequency was 0%. The mean growth mindset
composite score for the whole sample was 4.04 (SD = .64) while the mean for fourth graders was
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4.41 (SD = .48). The fourth graders’ data seemed less dispersed from the mean than the whole
sample.
The remaining eight statements of the survey pertained to grit. Table 6 displays the frequencies
of the grit responses from the fourth grade participants. The frequencies in Table 6 supported
that fourth grade students generally believe they are hard workers and are diligent; however, they
can become distracted or lose interest in a project.
Table 6
Fourth Grade Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

1 (4.0%)
1 (4.0%)
0 (0%)
0 (0%)
0 (0%)
1 (4.0%)
1 (4.0%)
2 (8.0%)

6 (24.0%)
7 (28.0%)
0 (0%)
0 (0%)
4 (16.0%)
11 (44.0%)
4 (16.0%)
2 (8.0%)

Neither
Disagree nor
Agree
4 (16.0%)
3 (12.0%)
2 (8.0%)
0 (0%)
5 (20.0%)
4 (16.0%)
14 (56.0%)
2 (8.0%)

Agree

Strongly
Agree

12 (48.0%)
8 (32.0%)
16 (64.0%)
13 (52.0%)
14 (56.0%)
6 (24.0%)
6 (24.0%)
17 (68.0%)

2 (8.0%)
6 (24.0%)
7 (28.0%)
12 (48.0%)
2 (8.0%)
3 (12.0%)
0 (0%)
2 (8.0%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

All of fourth graders, as did the majority of the whole sample, indicated they are hard
workers. The frequencies also compared with regard to statement 10 pertaining to setbacks not
discouraging students. Most students agreed; however, there was a similar distribution of
frequencies for strongly agree and disagree when fourth graders were compared to the whole
sample.
More differences seem to have existed between fourth graders’ perceptions of grit than
those of the whole sample. For example, when it comes to finishing what students begin, no
fourth graders indicated they strongly agreed and only six (24.0%) agreed. The whole sample’s
frequency appeared much higher with 57 (31.7%) agree responses and 29 (16.1%) strongly agree
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responses. The grit composite score for fourth graders ranged from 2.0 to 4.14 with M = 3.07
(SD = .46). The mean was slightly less than the whole sample (M = 3.31) and the data points
were closer to the mean than the whole sample (SD = .64). The NWEA reading overall RIT
fourth grade composite scores ranged from 11.0 to 36.0 with M = 23.64 (SD = 7.06). The
NWEA math overall RIT composite scores ranged from 8.0 to 45.0 with M = 25.96 (SD =
11.24). It appears the means for both NWEA math and reading overall RIT composite scores
were higher for fourth graders than for the whole sample; however, I cannot claim these scores
were statistically higher without inferential statistics. This group of high ability students perhaps
scored higher than their norm grade level mean.
Description of growth mindset and grit from fifth grade sample. Twenty-four
identified high ability fifth graders completed the online survey. Table 7 depicts the frequencies
of the growth mindset responses for each Likert scale from fifth grade students. The fifth
graders’ answers suggested evidence they also believe their intelligence can change and show
tendencies of growth mindset.
Table 7
Fifth Grade Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

5 (20.8%)
11 (45.8%)
0 (0%)
13 (54.2%)
0 (0%)
2 (8.3%)
0 (0%)
0 (0%)

16 (66.7%)
9 (37.5%)
0 (0%)
9 (37.5%)
0 (0%)
18 (75.0%)
0 (0%)
0 (0%)

3 (12.5%)
3 (12.5%)
0 (0%)
1 (4.2%)
2 (8.3%)
3 (12.5%)
0 (0%)
3 (12.5%)

0 (0%)
1 (4.2%)
13 (54.2)
1 (4.2%)
17 (70.8%)
1 (4.2%)
16 (66.7%)
15 (62.5%)

0 (0%)
0 (0%)
11 (45.8%)
0 (0%)
5 (20.8%)
0 (0%)
8 (33.3%)
6 (25.0%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

90

Like the fourth graders, the fifth grade students’ growth mindset data seemed comparable
to the whole sample. The statements pertaining to growth mindset where students indicated
intelligence can change elicited similar distributions of the frequencies for agree and strongly
agree responses. Fifth grade students actually had a stronger opinion of no matter who they are,
they can significantly change their intelligence, where 100% answered agree or strongly agree.
The whole sample for that statement was 85.0%. Fifth graders also selected responses similar to
the whole sample for those statements regarding fixed mindset as they selected disagree or
strongly disagree.
Some differences occurred between the growth mindset data of the fifth grade students
and the whole sample. The range of the growth mindset composite scores was 3.75 to 5.00 for
fifth graders whereas the range was larger for the whole sample, 2.00 to 5.00. It appears the
mean composite score of 4.28 (SD = .31) was slightly higher than the whole sample (M = 4.04,
SD = .64). The data possibly were more closely packed around the mean for fifth graders.
Table 8 provides the data for the fifth grade students’ responses to the grit portion of the
survey. The grit response data generally presented fifth graders as hard workers and as diligent.
However, the grit response data also showed fifth graders as sometimes having difficulty
completing projects as was evident in statements 11 and 14.

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

91

Table 8
Fifth Grade Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

1 (4.2%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (4.2%)
0 (0%)
0 (0%)

4 (16.7%)
5 (20.8%)
6 (25.0%)
0 (0%)
7 (29.2%)
7 (29.2%)
5 (20.8%)
0 (0%)

Neither
Disagree nor
Agree
8 (33.3%)
10 (41.7%)
9 (37.5%)
3 (12.5%)
10 (41.7%)
9 (37.5%)
12 (50.0%)
4 (16.7%)

Agree

Strongly
Agree

11 (45.8%)
7 (41.7%)
6 (25.0%)
12 (50.0%)
7 (29.2%)
4 (16.7%)
5 (20.8%)
16 (66.7%)

0 (0%)
2 (8.3%)
3 (12.5%)
9 (37.5%)
0 (0%)
3 (12.5%)
2 (8.3%)
4 (16.7%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

When comparing the fifth grade responses to the whole sample, both groups considered
themselves hardworking and diligent. While the whole sample had 88.9% of students agree and
strongly agree with being hardworking, 87.5% of fifth graders indicated the same. However, no
fifth graders disagreed or strongly disagreed.
Fifth graders showed a tendency to be distracted from finishing projects as indicated in
the data presented for statements nine, 11, and 14. More students in the whole sample disagreed
or strongly disagreed with those statements. When comparing the fifth graders’ grit descriptive
statistics with the whole sample, the ranges of the composite scores differed. The fifth grade
range was 2.43 to 4.43, while the whole sample was 1.86 to 5.00. The means were comparable
where M = 3.33 (SD = .58) for fifth graders and M = 3.31 (SD = .64) for the whole sample. Fifth
grade student grit response data were more dispersed than the data for growth mindset. Fifth
graders that participated in this study did not have NWEA math RIT scores because they took the
survey with their Language Arts teacher; however, their reading overall RIT composite scores
ranged from 3.0 to 34.0 as M = 18.96 (SD = 7.37). The highest overall RIT composite score and
the mean score were less than the whole group and fourth grade samples.
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Description of growth mindset and grit from sixth grade sample. Forty-seven sixth
graders participated in the study. Table 9 provides the results for sixth grade growth mindset
response frequencies. The range of growth mindset composite scores was 2.25 to 5.00 with M =
4.05 (SD = .68). This may indicate this group of participants had more of a growth mindset than
a fixed mindset.
Table 9
Sixth Grade Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

22 (46.8%)
21 (44.7%)
2 (4.3%)
20 (42.6%)
1 (2.1%)
7 (14.9%)
1 (2.1%)
1 (2.1%)

15 (31.9%)
22 (46.8%)
3 (6.4%)
20 (42.6%)
0 (0%)
22 (46.8%)
2 (4.3%)
3 (6.4%)

5 (10.6%)
2 (4.3%)
3 (6.4%)
4 (8.5%)
16 (34.0%)
11 (23.4%)
5 (10.6%)
8 (17.0%)

4 (8.5%)
2 (4.3%)
19 (40.4%)
3 (6.4%)
19 (40.4%)
7 (14.9%)
29 (61.7%)
21 (44.7%)

1 (2.1%)
0 (0%)
20 (42.6%)
0 (0%)
11 (23.4%)
0 (0%)
10 (21.3%)
14 (29.8%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

Like fourth and fifth graders, this group of sixth grade students’ answers supported a
growth mindset. Their answers indicated they believe intelligence can change. This,
subsequently, related to the whole sample data as indicated in the growth mindset composite
scores when compared to the whole sample where M = 4.04 (SD = .64).
Although the data were comparable to the whole sample, statement eight responses
presented marginally different information. Four (8.5%) sixth graders disagreed and strongly
disagreed with “You can change even your basic intelligence level considerably” while that
statement elicited 11 (6.2%) selected disagree and strongly disagree responses in the whole
sample. More students in the sixth grade strongly agreed with that statement, representing
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29.8%, which was 5.9% higher than the whole sample. It appears as though the groups slightly
differ on their perceptions of this statement, but overall, presented a growth mindset.
Table 10 displays the response frequencies on the grit portion of the survey from sixth
grade students. The range of grit composite scores was 2.00 to 4.83 with M = 3.42 (SD = .69).
With the mean value of 3.42, this indicated that the sixth grade students surveyed primarily
neither disagreed nor agreed, perhaps demonstrating a mixed perception of grit.
Table 10
Sixth Grade Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12a
13
14
15
16

Strongly
Disagree

Disagree

1 (2.1%)
2 (4.3%)
1 (2.1%)
0 (0%)
2 (4.3%)
7 (14.9%)
0 (0%)
0 (0%)

16 (34.0%)
8 (17.0%)
14 (29.8%)
0 (0%)
11 (23.4%)
18 (38.3%)
7 (14.9%)
0 (0%)

Neither
Disagree nor
Agree
7 (14.9%)
14 (29.8%)
8 (17.0%)
2 (4.3%)
20 (42.6%)
9 (19.1%)
16 (34.0%)
18 (38.4%)

Agree

Strongly
Agree

20 (42.6%)
15 (31.9%)
21 (44.7%)
30 (63.8%)
14 (29.8%)
10 (21.3%)
16 (34.0%)
20 (42.6%)

3 (6.4%)
8 (17.0%)
3 (6.4%)
14 (29.8%)
0 (0%)
3 (6.4%)
8 (17.0%)
9 (19.1%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

The mean of grit composite scores was highly comparable to that of the whole sample
where M = 3.31 (SD = .64). Additionally, the frequencies of responses were similar. Most
students indicated they are hard workers. Other comparable responses included agreeing to
being distracted from projects when presented with a new one, losing interest in a project, and
maintaining a focus on a project if it lasts more than a few months. These types of responses
tend to indicate a lack of grit.
On the contrary, the overall scores for sixth graders and the whole sample were
contrasting. Sixth grade reading overall RIT composite scores had a higher mean of 21.37 (SD =
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10.67), which was a difference of 2.23 RIT points from the whole sample. The math overall RIT
composite scores presented a different representation. For sixth grade, the range was -4.60 to
27.40 while M = 9.82 (SD = 9.08), which was 10.73 RIT mean points below the math overall
RIT composite scores with the range of -12.6 to 47.10 from the whole sample.
Description of growth mindset and grit from seventh grade sample. Table 11
displays the 53 high ability seventh grade students’ response frequencies. The data presented the
pattern of having a perception of growth mindset with seventh graders. This was evident by the
strongly disagree and disagree responses for statements one, two, four, and six that addressed
fixed mindset. Data from statements three, five, six, and seven represented a strong opinion of
growth mindset.
Table 11
Seventh Grade Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4a
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

17 (32.1%)
11 (20.8%)
1 (1.9%)
19 (35.8%)
0 (0%)
4 (7.5%)
0 (0%)
0 (0%)

22 (41.5%)
24 (45.3%)
3 (5.7%)
23 (43.4%)
4 (7.5%)
28 (52.8%)
4 (7.5%)
2 (3.8%)

10 (18.9%)
10 (18.9%)
6 (11.3%)
5 (9.4%)
15 (28.3%)
7 (13.2%)
5 (9.4%)
12 (22.6%)

3 (5.7%)
7 (13.2%)
24 (45.3%)
4 (7.5%)
23 (43.4%)
12 (22.6%)
29 (54.7%)
33 (62.3%)

1 (1.9%)
1 (1.9%)
19 (35.8%)
1 (1.9%)
11 (20.8%)
2 (3.8%)
15 (28.3%)
6 (11.3%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

Seventh grade high ability students’ data compared with the other grade levels presented
thus far and with the whole group sample. That is, the response frequencies that indicate the
perception of growth mindset occurred among all of the groups presented. For example,
statement three, “No matter who you are, you can significantly change your intelligence level,”
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produced above an 80% frequency of strongly agree and agree from all groups presented thus far
with seventh grade producing 81.1% frequency.
Conversely, seventh grade high ability students’ data appeared to differ from the whole
sample when comparing NWEA overall RIT composite scores. In each area of reading and
math, the NWEA RIT composite scores were lower than the whole sample with M = 15.19 (SD
=7.56) for reading and M = 17.42 (SD = 8.98) for math for the seventh grade group. In other
words, the high ability seventh grade students did not have a RIT composite as high on the
NWEA reading and math achievement tests as the whole sample.
Table 12 shows the grit response frequencies for the seventh grade students. The
frequency distribution was quite similar to the whole group sample. High ability seventh
graders’ grit composite scores ranged from 1.86 to 5.0 with M = 3.34 (SD = .67), which were
data almost identical to the whole sample.
Table 12
Seventh Grade Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12a
13
14
15
16

Strongly
Disagree

Disagree

3 (5.7%)
3 (5.7%)
2 (3.8%)
0 (0%)
4 (7.5%)
7 (13.2%)
2 (3.8%)
0 (0%)

10 (18.9%)
8 (15.1%)
11 (20.8%)
0 (0%)
10 (18.9%)
16 (30.2%)
6 (11.3%)
0 (0%)

Neither
Disagree nor
Agree
9 (17.0%)
9 (17.0%)
12 (22.6%)
6 (11.3%)
16 (30.2%)
9 (17.0%)
13 (24.5%)
14 (26.4%)

Agree

Strongly
Agree

23 (43.4%)
26 (49.1%)
20 (37.7%)
28 (52.8%)
19 (35.8%)
16 (30.2%)
19 (35.8%)
26 (49.1%)

8 (15.1%)
7 (13.2%)
8 (15.1%)
18 (34.0%)
4 (7.5%)
5 (9.4%)
13 (24.5%)
13 (24.5%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

The responses showed the tendency for seventh grade high ability students to have an
average perception of grit as most of the higher percentages occurred with the response of
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neither disagree nor agree. Although responses of agree and strongly agree occurred at a
relatively high frequency for the whole sample and seventh graders on survey statement 10,
“Setbacks do not discourage me,” the seventh graders’ frequency of 62.3% was higher than the
whole sample at 50.0%. Both groups, however, indicated a tendency of grit for that statement.
Statement 14 was the only one where there appeared to be a difference in the strength of
perception from the whole group sample. The statement, “I have difficulty maintaining focus on
projects that take more than a few months to complete,” produced responses in the whole group
with a frequency of 46.7% strongly disagree and disagree. For seventh graders, the response
frequency was 43.4% strongly disagree and disagree. Seventh graders had a 3.3% lower
response frequency of strongly disagree and disagree about maintaining focus on projects.
Description of growth mindset and grit from eighth grade sample. Table 13
represents the growth mindset response frequencies for the final grade level of high ability
students that participated in this study. The total number of eighth grade high ability students
who completed the survey was 31. The distribution of responses was a bit more varied than
other grade levels and the whole sample.

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

97

Table 13
Eighth Grade Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

7 (22.6%)
8 (25.8%)
0 (0%)
4 (12.9%)
0 (0%)
4 (12.9%)
0 (0%)
0 (0%)

18 (58.1%)
18 (58.1%)
5 (16.1%)
22 (71.0%)
5 (16.1%)
12 (38.7%)
4 (12.9%)
5 (16.1%)

4 (12.9%)
0 (0%)
3 (9.7%)
1 (3.2%)
2 (6.5%)
6 (19.4%)
3 (9.7%)
3 (9.7%)

2 (6.5%)
5 (16.1%)
17 (54.8%)
3 (9.7%)
19 (61.3%)
7 (22.6%)
20 (64.5%)
17 (54.8%)

0 (0%)
0 (0%)
6 (19.4%)
1 (3.2%)
5 (16.1%)
2 (6.5%)
4 (12.9%)
6 (19.4%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

When comparing the NWEA math overall RIT composite scores, the high ability eighth
grade students’ range was 10.10 to 47.10 with the lower end being the highest of all grade levels
represented. The mean was 25.01 (SD = 9.19), which was also the highest mean of the groups
and was 4.46 higher than the whole sample. The eighth grade high ability students’ reading
overall RIT mean composite score, M = 19.01 (SD = 7.63), was .13 lower than the whole sample.
The growth mindset composite range was 2.00 to 4.88 with M = 3.78 (SD = .72). The
mean of this eighth grade group was .26 lower than the mean of the whole sample. A possible
explanation for this is that this group of high ability students did not indicate strongly agree as
often as the whole sample, which will lower the growth mindset composite score mean.
Table 14 displays the grit response frequencies from the eighth grade high ability
students. Table 14 shows that the eighth grade high ability participants selected neither disagree
nor agree more often than the whole sample. These students did not have as strong of a tendency
toward having grit as the whole sample.
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Table 14
Eighth Grade Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

1 (3.2%)
0 (0%)
2 (6.5%)
0 (0%)
2 (6.5%)
2 (6.5%)
0 (0%)
0 (0%)

4 (12.9%)
7 (22.6%)
10 (32.3%)
1 (3.2%)
10 (32.3%)
14 (45.2%)
5 (16.1%)
1 (3.2%)

Neither
Disagree nor
Agree
6 (19.4%)
13 (41.9%)
1 (3.2%)
6 (19.4%)
10 (32.3%)
4 (12.9%)
9 (29.0%)
8 (25.8%)

Agree

Strongly
Agree

16 (51.6%)
9 (29.0%)
14 (45.2%)
14 (45.2%)
8 (25.8%)
6 (19.4%)
11 (35.5%)
14 (45.2%)

4 (12.9%)
2 (6.5%)
4 (12.9%)
10 (32.3%)
1 (3.2%)
5 (16.1%)
6 (19.4%)
8 (25.8%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

Statements 10, 12, and 14 prompted eighth grade students to select neither disagree nor
agree more than the whole sample. Most of the students indicated they are hard workers, much
like the other student groups; however, 19.4% could not disagree or agree with that statement.
That frequency was 10.0% greater than the whole sample. On the other hand, it appears
Questions 11 and 14 prompted eighth grade students to indicate neither disagree nor agree less
often than the whole sample by 14.6% and 7.0% respectively. These data potentially explain
why the grit composite score range was 2.25 to 4.63 with M = 3.23 (SD = .69). The mean grit
composite score for eighth grade high ability students was .08 lower than the whole sample.
Description of growth mindset and grit from male gender sample. Another group of
participants to present is gender. Seventy-six identified high ability males in grades 4 through 8
participated in this study. Table 15 displays the male students’ growth mindset response
frequencies.
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Table 15
Male Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

36 (47.4%)
31 (40.8%)
2 (2.6%)
32 (42.1%)
0 (0%)
13 (17.1%)
1 (1.3%)
1 (1.3%)

25 (32.9%)
35 (46.1%)
4 (5.3%)
35 (46.1%)
2 (2.6%)
43 (56.6%)
4 (5.3%)
4 (5.3%)

11 (14.5%)
4 (5.3%)
3 (3.9%)
4 (5.3%)
13 (17.1%)
11 (14.5%)
4 (5.3%)
7 (9.2%)

4 (5.3%)
4 (5.3%)
38 (50.0%)
4 (5.3%)
40 (52.6%)
9 (11.8%)
42 (5.3%)
44 (57.9%)

0 (0%)
2 (2.6%)
29 (38.2%)
1 (1.3%)
21 (27.6%)
0 (0%)
25 (32.9%)
20 (26.3%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

Males had a tendency toward a growth mindset as suggested by their responses. For
example, statements one, two, four, and six that pertained to a fixed mindset, the males in this
study strongly disagreed or disagreed with not being able to change their intelligence.
Additionally, they strongly agreed or agreed with the statements regarding a growth mindset. It
appears the male group’s growth mindset data coincided with the whole group. These were
confirmed by the growth mindset composite score range being identical from 2.00 to 5.00. The
whole sample was M = 4.04 (SD = .64), while the male was M = 4.14 (SD = .61), which were
comparable results.
Table 16 presents the male students’ grit response frequencies. The response frequencies
were comparable to other groups; however, the high ability males selected neither disagree nor
agree more often than the whole sample. Otherwise, the male sample related to the others
presented thus far.
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Table 16
Male Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12a
13
14
15
16

Strongly
Disagree

Disagree

4 (5.3%)
4 (5.3%)
2 (2.6%)
0 (0%)
2 (2.6%)
9 (11.8%)
0 (0%)
1 (1.3%)

15 (19.7%)
10 (13.2%)
17 (22.4%)
0 (0%)
13 (17.1%)
27 (35.5%)
12 (15.8%)
1 (1.3%)

Neither
Disagree nor
Agree
13 (17.1%)
19 (25.0%)
12 (15.8%)
7 (9.2%)
27 (35.5%)
13 (17.1%)
33 (43.4%)
21 (27.6%)

Agree

Strongly
Agree

36 (47.4%)
30 (39.5%)
34 (44.7%)
51 (67.1%)
31 (40.8%)
18 (23.7%)
24 (31.6%)
42 (55.3%)

8 (10.5%)
13 (17.1%)
11 (14.5%)
17 (22.4%)
3 (3.9%)
9 (11.8%)
7 (9.2%)
11 (14.5%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

When comparing the male student group to the whole sample, statement 10, “Setbacks do
not discourage me”, prompted different degrees of answers between the two groups. In the male
student group, 56.6% selected agree and strongly agree while 50.0% of the whole sample chose
agree and strongly agree. The whole sample frequencies for that particular question were 6.6%
lower than the frequencies of the male student group.
When comparing the NWEA math overall RIT composite scores, the high ability male
students’ range was 2.40 to 47.10. The mean was 23.80 (SD = 10.31), 3.25 higher than the
whole sample. The high ability male students’ reading overall RIT mean composite score, M =
19.62 (SD = 10.18), appeared to be .48 higher than the whole sample.
Description of growth mindset and grit from female gender sample. A total of 104
female high ability students completed the survey regarding growth mindset and grit. Table 17
shows their response frequencies to the growth mindset portion of the survey. The majority of
the female students’ answers provided evidence they believe their intelligence can change.
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Table 17
Female Students’ Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4a
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

31 (29.8)
30 (28.8%)
2 (1.9%)
36 (34.6%)
2 (1.9%)
16 (15.4%)
0 (0%)
0 (0%)

53 (51.0%)
49 (47.1%)
7 (6.7%)
51 (49.0%)
7 (6.7%)
45 (43.3%)
7 (6.7%)
6 (5.8%)

13 (12.5%)
12 (11.5%)
9 (8.7%)
8 (7.7%)
22 (21.2%)
20 (19.2%)
9 (8.7%)
19 (18.3%)

5 (4.8%)
13 (12.5%)
46 (44.2%)
7 (6.7%)
49 (47.1%)
19 (18.3%)
65 (62.5%)
56 (53.8%)

2 (1.9%)
0 (0%)
40 (38.5%)
1 (1.0%)
24 (23.1%)
4 (3.8%)
23 (22.1%)
23 (22.1%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

When comparing the female student data to the whole sample, the data distribution was
comparable. Both groups had the highest frequency of strongly agree for statements three, five,
seven, and eight. All of these statements were regarding level of intelligence and being able to
change it; students strongly agreed that they are able to change their level of intelligence.
Subsequently, the strongly disagree frequencies for female students also paralleled the whole
sample’s on the statements regarding fixed mindset as they had the highest frequencies. Female
students, much like the whole sample, disagreed with not being able to change their intelligence.
While the female student data were comparable to the whole sample, two data points
were potentially noticeable. Female students agreed to, “Your intelligence is something about
you that you cannot change very much,” 12.5% of the time, while the whole sample agreed
9.4%, which was 3.1% higher. The same trend for statement six, “You can learn new things, but
you cannot really change your basic intelligence,” occurred as 18.3% female students agreed and
the whole sample had 15.6%, a difference of 2.7%. Yet, the growth mindset composite mean for
female students was 3.97 (SD = .65), while the whole sample was M = 4.04 (SD = .64).
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Table 18 shows the grit response frequencies for the female participants. The frequency
distribution was quite similar to the whole group sample. High ability female students’ grit
composite scores ranged from 1.86 to 5.0 with M = 3.37 (SD = .66), which were data almost
identical to the whole sample.
Table 18
Female Students’ Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12a
13
14
15
16

Strongly
Disagree

Disagree

3 (2.9%)
2 (1.9%)
3 (2.9%)
0 (0.0%)
6 (5.8%)
9 (8.7%)
3 (2.9%)
1 (1.0%)

25 (24.0)
25 (24.0%)
24 (23.1%)
1 (1.0%)
29 (27.9%)
39 (37.5%)
15 (14.4%)
2 (1.9%)

Neither
Disagree nor
Agree
21 (20.2%)
30 (28.8%)
20 (19.2%)
10 (9.6%)
34 (32.7%)
22 (2.1%)
31 (29.8%)
25 (24.0%)

Agree

Strongly
Agree

46 (44.2%)
35 (33.7%)
43 (41.2%)
46 (44.2%)
31 (29.8%)
24 (23.1%)
33 (31.7%)
51 (49.0%)

9 (8.7%)
12 (11.5%)
14 (13.5%)
46 (44.2%)
4 (3.8%)
10 (9.6%)
22 (21.2%)
25 (24.0%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

The responses in Table 18 show the trend for female high ability students to have an
average perception of grit as most of the higher percentages occurred with the response of
neither disagree nor agree and agree. Although responses of agree and strongly agree occurred at
a relatively high frequency for the whole sample and female students for question 15, “I finish
whatever I begin”, the female students’ frequency of 52.9% appeared to be higher than the whole
sample at 47.8%. Both groups, however, favored toward the perception of having grit for that
particular question.
Statement 13 portrayed a difference in the strength of perception from the whole group
sample. The question, “I often set a goal but later choose to pursue a different one,” produced
responses in the whole group with a frequency of 27.7% strongly disagree and disagree. For
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female students, the response frequency was 33.7% strongly disagree and disagree. Within the
sample, high ability female students perhaps were more inclined to report sticking with a goal
that had been established than their male counterparts.
When comparing the reading overall RIT score to the whole group sample, the female
student group performed lower with M = 18.79 (SD = 7.74), which was .35 lower than the whole
sample. The same held true for the math overall RIT score. The female students’ math overall
resulted with M = 18.19 (SD = 10.71), which was 2.36 lower than the whole sample. The female
students did not appear to average as high of a RIT score over the grade level norm mean.
Description of growth mindset and grit from rural school setting sample. When the
teachers completed their survey, they indicated in what school setting they teach: rural,
suburban, or urban. A total of 43 students were identified as rural through the coding process
used to connect their answers to the appropriate teacher. Table 19 displays the rural students’
response frequencies to the growth mindset portion of the survey.
Table 19
Rural School Setting Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

13 (30.2%)
10 (23.3%)
0 (0%)
8 (18.6%)
0 (0%)
4 (9.3%)
0 (0%)
0 (0%)

23 (53.5%)
24 (55.8%)
6 (14.0%)
27 (62.8%)
6 (14.0%)
17 (39.5%)
6 (14.0%)
6 (14.0%)

3 (7.0%)
1 (2.3%)
4 (9.3%)
0 (0%)
6 (14.0%)
7 (16.3%)
4 (9.3%)
5 (11.6%)

3 (7.0%)
8 (18.6%)
24 (55.8%)
6 (14.0%)
24 (55.8%)
11 (25.6%)
26 (60.5%)
26 (60.5%)

1 (2.3)
0 (0%)
9 (20.9%)
1 (2.3%)
7 (16.3%)
4 (9.3%)
7 (16.3%)
6 (14.0%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.
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When comparing the rural students’ growth mindset frequencies to the whole sample, the
growth mindset tendencies appeared to be somewhat similar. The growth mindset composite
score for rural students mean was 3.76 (SD = .74). The mean was .28 lower than the whole
sample and the standard deviation was more dispersed from the mean than the whole sample.
Statement three, “No matter who you are, you can significantly change your intelligence
level,” presented noticeable data. Rural students indicated strongly agree and agree at 76.6%
frequency while the whole sample had 85.0% strongly agree and agree. The same statement
elicited a 14.0% disagree response from rural students and a 6.1% disagree response from the
whole sample. Some rural students indicated a fixed mindset on this particular survey statement.
Table 20 shows the rural students’ grit frequency responses. Overall, it appears rural
students indicated they are hard workers, diligent, and they finish what they begin. However,
the grit response data also showed rural students as sometimes having difficulty completing
projects as apparent in statements 11 and 14.
Table 20
Rural School Setting Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

1 (2.3%)
0 (0%)
1 (2.3%)
0 (0%)
3 (7.0%)
4 (9.3%)
0 (0%)
0 (0%)

7 (16.3%)
8 (18.6%)
15 (34.9%)
1 (2.3%)
12 (27.9%)
18 (41.9%)
4 (9.3%)
1 (2.3%)

Neither
Disagree nor
Agree
8 (18.6%)
14 (32.6%)
3 (7.0%)
5 (11.6%)
14 (32.6%)
5 (11.6%)
13 (30.2%)
10 (23.3%)

Agree

Strongly
Agree

21 (48.8%)
17 (39.5%)
15 (34.9%)
19 (44.2%)
12 (27.9%)
11 (25.6%)
16 (37.2%)
20 (46.5%)

6 (14.0%)
4 (9.3%)
9 (20.9%)
18 (41.9%)
2 (4.7%)
5 (11.6%)
10 (23.3%)
12 (27.9%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

Rural students revealed a tendency to be distracted from finishing projects as indicated in
the data presented for statements nine and 11. More students in the whole sample disagreed or
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strongly disagreed with those statements. When comparing the fifth graders’ grit descriptive
statistics with the whole sample, the ranges of the composite scores appeared to differ. The rural
setting range was 2.25 to 4.38, while the whole sample was 1.86 to 5.00. The means were
comparable where M = 3.37 (SD = .63) for rural setting and M = 3.31 (SD = .64) for the whole
sample. Rural setting high ability students’ NWEA math overall composite RIT scores ranged
from 2.40 to 47.10 with M = 23.14 (SD = 9.87) while the whole sample composite RIT scores
ranged from -12.60 to 47.10 with M = 20.55 (SD = 10.86). Rural setting high ability students’
mean math overall RIT composite was 2.59 higher than the whole sample. Rural students’
reading overall RIT composite scores ranged from -12.20 to 30.90 with M = 16.59 (SD = 9.13).
The highest reading overall RIT composite score and the mean score were less than the whole
group sample.
Description of growth mindset and grit from suburban school setting sample. There
were 117 identified high ability students in a suburban school setting who completed the online
survey. Table 21 depicts the frequencies of the growth mindset responses for each Likert scale
from suburban school setting students. Their answers may have suggested that they think their
intelligence can change and they showed tendencies of a growth mindset.
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Table 21
Suburban School Setting Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

48 (40.7%)
47 (39.8%
3 (2.5%)
52 (44.1%)
2 (1.7%)
23 (19.5%)
1 (.8%)
1 (.8%)

49 (41.5%)
53 (44.9%)
4 (3.4%)
52 (44.1%)
1 (.8%)
60 (50.8%)
5 (4.2%)
3 (2.5%)

14 (11.9%)
10 (8.5%)
5 (4.2%)
8 (6.8%)
25 (21.2%)
20 (16.9%)
6 (5.1%)
15 (12.7%)

6 (5.1%)
6 (5.1%0
53 (44.9%)
5 (4.2%)
56 (47.5%)
15 (12.7%)
71 (60.2%)
66 (55.9%)

1 (.8%)
2 (1.7%)
53 (44.9%)
1 (.8%)
34 (28.8%)
0 (0%)
35 (29.7%)
33 (28.0%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

When comparing the suburban school setting student data to the whole sample, the data
distribution appeared quite similar. Both groups had the highest frequency of strongly agree for
statements three, five, seven, and eight. All of these statements were regarding level of
intelligence and being able to change it; students strongly agreed that they are able to change
their level of intelligence. As a result, the strongly disagree frequencies for suburban school
setting students also compared to the whole sample’s frequencies with statements one, two, four,
and six having the highest frequencies. These statements were related to having a fixed mindset.
Students who attend school in a suburban setting, much like the whole sample, did not believe
they cannot change their intelligence.
The suburban school setting frequencies indicated those students possibly had an opinion
of growth mindset. That is, the mean growth mindset composite score for the whole sample was
4.04 (SD = .64) while the mean for high ability students in a suburban school setting was 4.16
(SD = .56). The suburban school setting data were more closely packed toward the mean.
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Table 22 displays the frequencies of the grit responses from the high ability students in a
suburban school setting. The frequencies in Table 19 verified that these students generally
believed they are hard workers and are diligent. Some students, however, indicated they can
become distracted or lose interest in a project, while others maintain focus.
Table 22
Suburban School Setting Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12
13
14
15
16

Strongly
Disagree

Disagree

3 (2.5%)
4 (3.4%)
2 (1.7%)
0 (0%)
3 (2.5%)
11 (9.3%)
1 (.8%)
2 (1.7%)

30 (25.4%)
24 (20.3%)
22 (18.6%)
0 (0%)
26 (22.0%)
44 (37.3%)
20 (16.9%)
2 (1.7%)

Neither
Disagree nor
Agree
22 (18.6%)
32 (27.1%)
26 (22.0%)
9 (7.6%)
43 (36.4%)
26 (22.0%)
48 (40.7%)
29 (24.6%)

Agree

Strongly
Agree

53 (44.9%)
40 (33.9%)
55 (46.6%)
67 (56.8%)
43 (36.4%)
23 (19.5%)
34 (28.8%)
64 (54.2%)

10 (8.5%)
18 (15.3%)
13 (11.0%)
41 (34.7%)
3 (2.5%)
14 (11.9%)
15 (12.7%)
21 (17.8%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.

The responses showed the tendency for high ability students in a suburban school setting
to have an average perception of grit as most of the higher percentages occurred with the
responses of neither disagree nor agree and agree. Although responses of agree and strongly
agree appear to have occurred at a relatively high frequency for the whole sample and suburban
school setting students for statement 12, “I am a hard worker,” the high ability students in a
suburban school setting frequency of 91.5% was higher than the whole sample at 50.0%. Both
groups indicated a tendency of grit for that statement.
Statement 11 showed a possible difference in the strength of perception from the whole
group sample. The statement, “I have been obsessed with a certain idea or project for a short
time but later lost interest,” produced responses in the whole sample with a frequency of 25.6%
strongly disagree and disagree. For high ability students in a suburban school setting, the
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response frequency was 20.3% for strongly disagree and disagree. High ability students in a
suburban school setting perhaps are less inclined to keep their interest in a project for a long
period of time. In other words, the whole sample indicated they do not lose interest with an idea
or project, possibly indicating more grit.
The NWEA reading overall RIT composite scores for high ability students in a suburban
school setting ranged from -1.20 to 48.00 with M = 20.59 (SD = 8.81). The lower end of the
range of -1.20 was much higher than that of the whole sample of -12.20. The mean of the
suburban school setting was 1.45 higher than the whole sample. It appears the high ability
students in the suburban school settings averaged higher RIT scores on the NWEA reading
achievement test than did all other students nationally. Math overall RIT composite scores do
not depict the same findings as reading. High ability students in the suburban school settings
that participated in this study had a range of -12.60 to 45.00 with M = 19.81 (SD = 11.89).
Although the ranges were comparable, the whole sample mean was .74 higher than the suburban
school setting. The standard deviations were identical at 11.89.
Description of growth mindset and grit from urban school setting sample. The total
number of high ability students in an urban school setting that participated in this study was 19,
which is the lowest number of any other group. Table 23 shows the growth mindset response
frequencies from this group. Even though the sample size for this group was smaller than the
others, the data showed the same trends toward a growth mindset.
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Table 23
Urban School Setting Growth Mindset Response Frequencies
Growth
Mindset
Construct
Statements
1
2
3
4
5
6
7
8

Strongly
Disagree

Disagree

Neither
Disagree nor
Agree

Agree

Strongly
Agree

6 (31.6%)
4 (21.1%)
1 (5.3%)
8 (42.1%)
0 (0%)
2 (10.5%)
0 (0%)
0 (0%)

6 (31.6%)
7 (36.8%)
1 (5.3%)
7 (36.8%)
2 (10.5%)
11 (57.9%)
0 (0%)
1 (5.3%)

7 (36.8%)
5 (26.3%)
3 (15.8%)
4 (21.1%)
4 (21.1%)
4 (21.1%)
3 (15.8%)
6 (31.6%)

0 (0%)
3 (15.8%)
7 (36.8%)
0 (0%)
9 (47.4%)
2 (10.5%)
10 (52.6%)
8 (42.1%)

0 (0%)
0 (0%)
7 (36.8%)
0 (0%)
4 (21.1%)
0 (0%)
6 (31.6%)
4 (21.1%)

Note. Growth mindset construct statements may be found in Appendix G with the above corresponding numbers.

The response frequencies for the fixed mindset statements were in the strongly disagree
and disagree categories, which is indicative of a growth mindset. To note, this group of high
ability students in an urban school setting responded to statements one and four with no
responses in agree or strongly agree. This was unlike any other sample. The same type of data
occurred for statement seven, “No matter how much intelligence you have, you can always
change it quite a bit.” None of the high ability students in an urban school setting responded
strongly disagree or disagree, possibly demonstrating a growth mindset.
When comparing the growth mindset composite mean, M = 3.98 (SD = .67) for the urban
school setting students while the whole sample was M = 4.04 (SD = .64). These values appeared
to be very comparable as the urban school setting was just .06 lower than the whole sample.
Both standard deviations indicated the data were close to the mean.
Table 24 displays the response frequencies on the grit portion of the survey from high
ability students in an urban school setting. The range of grit composite scores was 2.00 to 5.00
with M = 3.29 (SD = .64). With the mean value of 3.29, this indicated that the high ability

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

110

students in an urban school setting surveyed mostly neither disagreed nor agreed, perhaps
demonstrating a mixed perception of grit.
Table 24
Urban School Setting Grit Response Frequencies
Grit
Construct
Statements
9
10
11
12a
13
14
15
16

Strongly
Disagree

Disagree

3 (15.8%)
2 (10.5%)
2 (10.5%)
0 (0%)
2 (10.5%)
3 (15.8%)
2 (10.5%)
0 (0%)

3 (15.8%)
3 (15.8%)
4 (21.1%)
0 (0%)
4 (21.1%)
4 (21.1%)
3 (15.8%)
0 (0%)

Neither
Disagree nor
Agree
4 (21.1%)
3 (15.8%)
3 (15.8%)
3 (15.8%)
4 (21.1%)
4 (21.1%)
3 (15.8%)
7 (36.8%)

Agree

Strongly
Agree

8 (42.1%)
8 (42.1%)
7 (36.8%)
11 (57.9%)
7 (36.8%)
8 (42.1%)
7 (36.8%)
9 (47.4%)

1 (5.3%)
3 (15.8%)
3 (15.8%)
4 (21.1%)
2 (10.5%)
0 (0%)
4 (21.1%)
3 (15.8%)

Note. Grit construct statements may be found in Appendix G with the above corresponding numbers.
a
One student did not respond to this statement.

The mean of grit composite scores was highly comparable to that of the whole sample
where M = 3.31 (SD = .64). The urban school setting high ability students’ mean was only .02
lower than the whole sample. Furthermore, the frequencies of responses appeared similar. Most
students indicated they are hard workers. In fact, no students responded strongly disagree or
disagree. Other comparable responses included agreeing to distractions from projects when
presented with a new one and losing interest in a project. These types of responses possibly
indicate a lack of grit.
The high ability students in an urban setting responded to statement 15 with 58.0 % agree
and strongly agree whereas the whole sample responded with a frequency of 47.8%. That was
10.2% higher than the whole sample. That is, the data perhaps indicated that high ability
students in an urban setting tend to finish whatever they begin more than those in the whole
sample do.
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The overall scores for high ability students in the urban school setting and the whole
sample appear to be contrasting. The urban school setting NWEA reading overall RIT
composite scores had a lower mean of 15.96 (SD = 6.16), which was a difference of 3.18 RIT
points from the whole sample. The math overall RIT composite scores presented a similar
depiction. For high ability students in an urban school setting, the range was .40 to 34.40 while
M = 18.19 (SD = 8.53), which was 2.36 RIT mean points below the math overall RIT composite
scores with the range of -12.6 to 47.10 from the whole sample. It appears that high ability
students in an urban school setting performed lower on the NWEA than the whole sample.
Even though many of the aforementioned data were not related to my research questions,
some interesting results appeared to have developed. I proceeded to conduct an inferential
statistical analysis on these data. A few significant findings resulted and will be discussed later
at the end of the inferential statistics section.
Inferential Statistics
In this study, an examination was conducted to determine if a student’s perception of
growth mindset and grit correlated with her NWEA reading or math achievement scores. This
section will address the assumptions of regression analysis. Additionally, it will address each of
the research questions used to guide this study by means of inferential statistical analysis. More
explicitly, a simultaneous multiple regression was performed to analyze the correlation between
a student’s perception of growth mindset and grit and NWEA achievement scores, which
addressed the overarching research question. A hierarchical multiple regression was used to
analyze if the non-cognitive attributes correlated with NWEA achievement scores after taking
into account teacher feedback, time spent teaching student self-regulation, and time spent with
students on their individual goal setting, which addressed the remaining research questions.
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Assumptions. Field (2009) emphasized the assumption of normality is important in
research using regression analyses. To determine if the dependent variables, the NWEA reading
and math overall achievement scores in this study, are normally distributed, a Shapiro-Wilk test
was run (Field, 2009). The histograms and Q-Q plots for each content area NWEA scores
provided evidence of one student score that was an outlier in each content area. These two
dependent variable scores were removed from the inferential testing. As a result, the normality
improved, is non-significant, and there was no violation of the assumption of normality. Tests of
normality after removing outliers resulted in p = .840 for NWEA reading overall score and p =
.577 for NWEA math overall score. To address multicollinearity, SPSS produced variance
inflation factor (VIF) and tolerance diagnostics to determine if the predictor variables are too
heavily correlated. Field (2009) suggested that values below 0.1 indicate that a predictor
variable has a strong linear relationship with another predictor. For this study, the
multicollinearity statistics were within limits with a VIF equal to 1.00 and a tolerance equal to
.996, indicating the multicollinearity assumption was met. The Durbin-Watson test was run to
determine independence of residuals. For each test, the Durbin-Watson scores fell within the
range of one to three, thus indicating the assumption of independence of the residuals was met,
meaning there is no correlation between the residuals within the model. Many of the assumption
findings were quite similar due to the same dependent variables in the research questions.
Assumptions were met for all inferential testing completed.
Due to potential concern regarding the assumption of independence within these
hierarchical multiple regression tests, a linear mixed model analysis was conducted prior to
running the hierarchical multiple regression tests discussed in the following sections. This was
done to see whether the classroom the student was in (and the teacher he/she had) had a
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significant effect on the dependent variables (NWEA reading and math RIT scores). The linear
mixed model analysis for reading demonstrated a non-significant effect for the teacher these
students had with Wald Z = 1.28, p = .20. Additionally, the intraclass correlation coefficient
(ICC) indicated that only 5.71% of the variance within the dependent variable scores were being
explained by which class they were in. Similar to the results for reading, mathematics also had a
non-significant Wald Z (.88), p = .38. The ICC with the empty model for mathematics serving
as a dependent variable resulted in the classroom the student was in only accounting for 4.39%
of the variance within the dependent variable scores. With a non-significant effect and low ICC
results, it was determined the classroom would have very little impact on the hierarchical tests
that would be run. Consequently, these tests were run in the section below as planned.
Overarching question: What amount of variance do growth mindset and grit have
on high ability students’ academic achievement as measured by NWEA scores? The
overarching research question of this study investigated the correlation of students’ perceptions
of growth mindset and grit to NWEA reading and math achievement scores. To analyze the
correlation between these non-cognitive attributes and NWEA achievement, a simultaneous
multiple regression test was used for both reading and math achievement. The model summary
statistics demonstrate the strength of relationship, the amount of explained variance, and the
average residual distance of each data point from the line of best fit. The multiple correlation
efficient, R, was equal to .12, which demonstrates a small relationship of students’ perception of
growth mindset and grit to their NWEA reading achievement scores. The R2 value, which is a
measure of how much variance in the outcome is accounted for by the predictor variables, was
1.4%. Growth mindset and grit only account for 1.4% of students’ NWEA reading overall
achievement scores. The adjusted R2 value, how much variance the predictors explain in the
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criterion variable when adjusted for sample size and number of predictors, was 0.2% resulting in
a shrinkage of the model of 1.2%. The average residual distance of each data point from the
regression line, the standard error of measurement, was 8.54.
To determine if growth mindset and grit significantly predict NWEA reading
achievement scores, an ANOVA test was run. Growth mindset and grit do not explain a
significant amount of variance within overall reading achievement for high ability students. This
was evident with a non-significant simultaneous multiple regression with F (2, 175) = 1.22, p =
.299.
The model summary will also be presented for the results tied to math. In this situation,
the R value was equal to .11. Because this value is not close to 1.0, it is a small relationship.
Growth mindset and grit only account for 1.2% of students’ NWEA math overall achievement
scores as indicated by the R2 value. The adjusted R2 value was -0.6% indicating virtually no
explained variance when the number of predictors and sample size were considered. The
standard error of the estimate was equal to 10.47.
The ANOVA test was run for the math criterion as well. The results were not significant
as represented by the simultaneous multiple regression test with F (2, 108) = .67, p = .516.
Growth mindset and grit do not explain a significant amount of variance within overall math
achievement for high ability students.
Question 2: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for teacher process feedback? To
determine if growth mindset and grit correlate with NWEA reading achievement after taking into
account teacher feedback, a hierarchical multiple regression test was conducted. When teacher
feedback was entered into SPSS first to obtain the amount of variance being explained, a
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correlational value of .07 resulted, showing a very small relationship to NWEA reading
achievement scores. Teacher feedback accounts for 0.4% of the variance being explained within
the criterion variable. The teacher feedback explained variance was removed from the model,
then the two predictors were entered into SPSS. Growth mindset and grit explained 1.1% of the
remaining variance as indicated by the change in R2, while the adjusted R2 was -0.2%. The
standard error of the estimate was 8.56. These results indicate there is no correlation of teacher
feedback to high ability students’ NWEA reading achievement scores, nor does growth mindset
and grit correlate to high ability students NWEA reading scores when controlling for teacher
feedback. Furthermore, the ANOVA results did not indicate significance with F (3, 174) = .88, p
= .452.
The same process was performed for the dependent variable of NWEA math scores.
Once again, teacher feedback was entered into SPSS first. A correlational value of .11 was
obtained showing a very small relationship of teacher feedback to high ability students’ NWEA
math achievement scores. The R2 was 1.1%, indicating a minimal amount of variance being
explained by teacher feedback. The adjusted R2 was 0.2%. When removing the teacher
feedback variable to determine explained variance left within the model, growth mindset and grit
did not produce significant results. The R2 value was 1.9%, which produced a 0.7% change.
This is a non-significant improvement in high ability student’s NWEA math achievement scores.
The standard error of the estimate for growth mindset and grit was 10.48. The ANOVA results
confirmed non-significance with F (3, 107) = .68, p = .565. Growth mindset and grit do not
explain a significant amount of variance within overall math achievement for high ability
students while controlling for teacher feedback.
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Question 3: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for time spent teaching student
self-regulation? The hierarchical multiple regression analysis performed when controlling for
self-regulation elicited slightly different results. When considering self-regulation, the
correlational value was .17 and the R2 value that indicates that 2.9% of the variance in the
NWEA reading overall achievement scores was being explained by how much emphasis a
teacher puts on teaching self-regulation with her classroom. The ANOVA test indicated a
significant amount of variance was removed based on self-regulation for NWEA reading
achievement scores with F (1, 176) = 5.25, p = .023. However, when the variance explained by
self-regulation was removed, growth mindset and grit did not produce a significant result for
reading NWEA achievement scores. The correlational value .18 showed a small relationship
between growth mindset and grit and high ability students’ NWEA reading achievement scores,
while the R2 value for the model explained why 3.4% of the variance, thus indicating that the
predictor variables (growth mindset and grit) only explained an additional .5% of variance over
the self-regulated composite score. The standard error of the estimate was 8.47. The ANOVA
test performed for growth mindset and grit, while controlling for self-regulation produced a nonsignificant finding with F (3,124) = 2.02, p = .113. Although self-regulation did explain a
significant amount of variance within overall reading achievement for high ability students,
growth mindset and grit, while controlling for self-regulation, did not. In other words, the data
indicated self-regulation has a positive impact on student reading achievement scores, but growth
mindset and grit do not.
The hierarchical multiple regression was also performed with self-regulation when
considering high ability students’ NWEA math scores. When controlling for self-regulation,
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growth mindset and grit were tested to see if they were correlated with NWEA math scores. The
correlational value was .13 and only 1.6% of the remaining variance of math was being
explained by growth mindset and grit. The adjusted R2 was -1.2% demonstrating fundamentally
no explained variance when the number of predictors and sample size were adjusted. The
standard error of the estimate was 10.50. The ANOVA test showed that growth mindset and grit,
while controlling for self-regulation, produced the F-ratio value F (3, 107) = .57, p = .634, which
showed no significant amount of variance with regard to high ability students’ NWEA math
achievement scores.
Question 4: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for time spent with students on
their individual goal setting? The hierarchical multiple regression analysis performed to
address the last research question yielded similar results as the previous research questions. Goal
orientation was entered into SPSS initially to remove the variance it explains, which was 0%.
The remaining variance explained by growth mindset and grit produced a correlational value of
.18 and an R2 value that indicated the predictor variables explained 1.4% of the variance within
the reading overall RIT achievement scores. The adjusted R2 was -0.3% demonstrating
essentially no explained variance when the number of predictors and sample size were adjusted.
The standard error of the estimate was 8.56. The ANOVA test showed a non-significant finding
with F (3, 174) = .81, p = .492. Growth mindset and grit do not explain a significant amount of
variance within NWEA reading overall achievement for high ability students while controlling
for time spent with students on their individual goal setting.
The final test conducted in SPSS was completed to determine the significant amount of
variance that growth mindset and grit have on high ability students’ NWEA math scores while
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controlling for time spent with students on their individual goal setting. Once again, goal
orientation was entered into SPSS first. A correlational value of .07 was obtained showing a
very small relationship between the goal orientation composite score and the high ability
students’ NWEA math achievement scores. The R2 indicated that only 0.4% of the variance in
the math RIT scores were being explained by the goal orientation composite score. The adjusted
R2 was -0.5%. When removing the goal orientation variable to determine explained variance left
within the model, growth mindset and grit did not produce significant results. The R2 value
explained 1.5% of the variance of the criterion variable, which produced a 1.1% change. This is
a non-significant correlation with high ability students’ NWEA math achievement scores. The
standard error of the estimate for growth mindset and grit was 10.50 over the amount of
explained variance that goal orientation achieved. The ANOVA results confirmed nonsignificance with F (3, 107) = .55, p = .652. Growth mindset and grit do not explain a significant
amount of variance within math overall achievement for high ability students while controlling
for time spent with students on their individual goal setting.
Emerging data and the inferential findings. After looking at the descriptive data found
earlier in this chapter, two emerging findings arose in addition to the findings regarding my
research questions. It became evident that there was quite a difference between the males and
females in their math composite scores. The other noticeable difference was school setting
seemed to play a role on growth mindset in which the suburban setting was higher than the rural
setting. Because these differences appeared evident, I decided to statistically test those two
emerging findings. For the first test regarding gender, an independent samples t-test was
performed. This was done because there were only two levels on the independent variable: male
and female. For the test focusing on school setting compared to growth mindset, a one-way

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

119

ANOVA was run because there were three levels on the independent variable: rural, suburban,
and urban. With three levels on the independent variable, this would result in three different
comparisons needed: urban versus suburban, urban versus rural, and suburban versus rural.
As mentioned, an independent samples t-test was conducted to determine whether
significant differences exist on math composite scores based on the gender of the participant.
The assumption of homogeneity of variance was determined by a Levene’s Test for Equality of
Variances and met with p = .77. The assumption of normality was met with non-significant
Shapiro Wilks test, p > .05. The dependent variable scores within this question were only in one
level of the independent variable. In other words, every math score used was either a male’s
score or a female’s score; there was no duplication.
The males’ math composite score (M = 23.80, SD = 10.31) was significantly higher than
the females’ math composite score (M = 18.68, SD = 10.06). This is evident with a significant
independent samples t-test with t (109) = 2.63, p = .01, two-tailed. High ability male students
significantly outperformed the female students who participated in this study.
The other noticeable finding in the descriptive data pertained to school setting and its
potential comparison to growth mindset composite scores. To further examine how school
setting possibly compared to growth mindset composite scores, the one-way ANOVA test was
run. I ran this statistical test so it can be determined whether the differences seen in the
descriptive data are due to chance or a significant difference does exist.
The assumption of homogeneity of variances was violated with a significant Levene’s
Test of Homogeneity of Variances, with F (2, 177) = 3.26, p = .041. The one-way ANOVA is
robust to the violation of assumption of homogeneity of variances, but to accommodate for such
a violation, the Games-Howell test was utilized to interpret any significant findings. The Games-
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Howell post hoc test does not assume equal variances among the dependent variable scores on
level of the independent variable.
The one-way ANOVA produced statistically significant data as F (2, 177) = 6.6, p =
.002. To determine which groups within the one-way ANOVA were significant, the GamesHowell output was examined due to the violation of assumption of homogeneity of variances.
The students in a suburban setting (M = 4.16, SD = .56) scored significantly higher than those
students in a rural setting (M = 3.76, SD = .74). The mean difference was significant with p =
.001. That is, those students in a suburban setting exhibited significantly higher levels of growth
mindset than those students in a rural school setting in this particular study.
Summary
The descriptive statistics presented in this chapter appear to have demonstrated students
in grades 4 through 8 have the propensity of a growth mindset as revealed by the growth mindset
composite mean scores for each grade level. It appears the growth mindset composite scores
decreased as the grade level increased. Unfortunately, when I attempted to run an inferential
statistical analysis, I was unable to do so because the samples sizes per grade level were not
conducive to such testing. When considering gender, it appears males tended to have higher
values on the growth mindset composite scores more than females. These data were found
significant through inferential statistical analysis. The students in the suburban school setting
displayed the highest growth mindset mean and that mean was also higher than the whole
sample. Significant findings through inferential statistical testing showed students in a suburban
school setting displayed higher levels of growth mindset than those students in a rural school
setting.
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The inferential data directly related to my research questions did not present significant
findings. Neither growth mindset nor grit explained a significant amount of variance on high
ability students’ academic achievement when controlling for teacher feedback, self-regulation, or
goal orientation. However, it should be noted that when controlling for self-regulation, the
ANOVA test indicated a significant amount of variance was removed based on self-regulation
for NWEA reading achievement scores. This will be discussed more in Chapter Five.
Additionally, Chapter Five will discuss the findings in this chapter and how they relate to the
review of literature, practical implications, and recommendations for future research.
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CHAPTER FIVE
CONCLUSIONS
This study conveyed the relationship between identified high ability students’ perceptions
of growth mindset and grit and their academic achievement as indicated by NWEA MAP growth
RIT composite scores. Chapter Five begins with a summary of the study including an overview
of the problem, research questions, and purpose of the study. The following sections will
address the review of methodology and the major findings. The chapter will then proceed with
findings related to the literature, other emerging and interesting data, and conclusions with
implications for practice, recommendations for future research, and concluding remarks.
Overview of the Problem
The underachievement of identified high ability students has been an increasingly
perplexing circumstance. Van Tassel-Baska (2000) reported that 63% of high ability students
are underachieving. Additionally, Landis and Reschly (2013) conveyed the startling occurrence
of underachieving high ability students’ disengagement in school and consequential dropout
rates. Most recently, the Indiana Department of Education reported that identified high ability
students in grades 3 through 8 earning Pass+ on the 2017 Indiana Statewide Testing for
Educational Progress-Plus (ISTEP+) examination was an average of 65.2% in English Language
Arts and an average of 58.5% in math. High ability students do not seem to be achieving to their
potential. Moreover, female students have a tendency to underachieve in math more so than
male students do. While high ability students vary in cognitive ability, they can also vary in the
non-cognitive attributes they possess, which include growth mindset and grit (Duckworth, 2016;
Duckworth & Gross, 2014; Duckworth et al., 2007; Dweck, 2006, 2007, 2010). This study
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addressed whether growth mindset and grit have a correlation with high ability students’
academic achievement.
Purpose of the Study
The purpose of this study was to determine what non-cognitive attributes correlate with
academic achievement of identified high ability students in fourth through eighth grades while
controlling for the intervening variables of teacher feedback, student self-regulation, and goal
orientation. The independent variables were the non-cognitive attributes of grit and growth
mindset. The dependent variables were the measurements from student and teacher responses
obtained from a five-point Likert scale survey and the students’ Northwest Evaluation
Association (NWEA) achievement scores.
Research Questions
The central, or overarching, question guiding this study was:
1. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement as measured by NWEA scores?
The following sub-questions guided research and data analysis for this study:
2. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for teacher process feedback?
3. What amount of variance do growth mindset and grit have on high ability
students’ academic achievement while controlling for time spent teaching student
self-regulation?
4. What amount of variance do growth mindset and grit have on high ability students’
academic achievement while controlling for time spent with students on their
individual goal setting?
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Review of Methodology
This study was a quantitative correlational design using online survey data and high
ability students’ NWEA achievement scores. The data collected for this study were provided by
identified high ability students in grades 4 through 8 and their teachers from four Indiana school
districts. The student and teacher surveys were completed within the same timeframe as the
NWEA tests were taken by the students in order to complete this cross-sectional study.
To analyze the relationship between students’ perceptions of growth mindset and grit and
their academic achievement, a simultaneous multiple regression analysis was used. This
provided a mathematical explanation of a relationship and the contributions of predictor
variables in terms of explained variance. A hierarchical multiple regression was also utilized to
determine if the non-cognitive attributes correlated with academic achievement while controlling
for teacher feedback, time spent teaching student self-regulation, and time spent with students on
their individual goal setting. These intervening variables were entered into SPSS first to remove
the amount of variance they explained. Growth mindset and grit were then analyzed for the
significant amount of variance explained within the remaining variance.
Assumptions for regression testing were analyzed to ensure the validity of the findings.
A Shapiro-Wilk test was run to determine if the dependent variables, the NWEA reading and
math overall achievement scores in this study, were normally distributed. To address
multicollinearity, SPSS produced variance inflation factor (VIF) and tolerance diagnostics to
determine if the predictor variables were too heavily correlated. The Durbin-Watson test was
run to determine independence of residuals; there was no correlation between the residuals
within the model. Many of the assumption findings were quite similar due to the same
dependent variables in the research questions.
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Due to potential concern regarding the assumption of independence within these
hierarchical multiple regression tests, a linear mixed model analysis was conducted prior to
running the hierarchical multiple regression tests. This was run to see whether the classroom the
student was in (and the teacher he/she had) had a significant effect on the dependent variables of
the NWEA reading and math RIT scores. With a non-significant effect and low ICC results, it
was determined the classroom and teacher would have very little impact on the hierarchical tests
to be run.
Additionally, because the descriptive data presented interesting findings with regard to
gender and math achievement and school setting and growth mindset composite scores, more
inferential statistical analysis was conducted. An independent samples t-test was performed
because there were only two levels on the independent variable of gender. For the test focusing
on school setting compared to growth mindset, a one-way ANOVA was run because there were
three levels on the independent variable: rural, suburban, and urban school setting.
Major Findings
The following is a brief description of the findings supported in this research.


This study did not produce statistically significant findings when analyzing the
correlation between high ability students’ growth mindset and grit and their
reading and math academic achievement.



Teacher feedback did not remove a significant amount of variance from the
model. After teacher feedback was removed from the model, neither growth
mindset nor grit explained a significant amount of variance. That is, there is no
correlation of teacher feedback to high ability students’ NWEA reading
achievement scores, nor does growth mindset and grit correlate to high ability
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students NWEA reading scores when controlling for teacher feedback.


Self-regulation did produce a significant amount of variance for NWEA reading
achievement scores. However, when the variance explained by self-regulation
was removed, growth mindset and grit did not produce a significant result for
reading NWEA achievement scores. In other words, the data indicated selfregulation has a positive impact on student reading achievement scores, but
growth mindset and grit do not. The ANOVA test showed that growth mindset
and grit, while controlling for self-regulation, showed no significant amount of
variance with regard to high ability students’ NWEA math achievement scores.



Goal orientation did not remove a significant amount of variance from the model.
After goal orientation was removed from the model, growth mindset and grit did
not explain a significant amount of variance within NWEA reading and math
overall achievement for high ability students while controlling for time spent with
students on their individual goal setting.



Although not initially associated with the research questions, some descriptive
data emerged as interesting and worthwhile of further statistical analysis and
discussion.
o There was quite a difference between the males and females in their math
composite scores. This was evident with a significant independent
samples t-test (p = .01). High ability male students significantly
outperformed the female students who participated in this study.
o The other noticeable finding in the descriptive data pertained to school
setting and its potential comparison to growth mindset composite scores.
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A Games-Howell Howell post hoc test did not assume equal variances
among the dependent variable scores on level of the independent variable.
The one-way ANOVA produced statistically significant data (p = .002).
Those students in a suburban setting exhibited significantly higher levels
of growth mindset than those students in a rural school setting in this
study.
Findings Related to the Literature
Previous studies investigated relationships between students’ growth mindset and their
academic achievement, as well as students’ grit and its impact on academic achievement. These
studies had indistinct research findings that were expressed as varying and contradictory. By
investigating the correlation between high ability students’ non-cognitive attributes of growth
mindset and grit and the students’ NWEA achievement scores, this particular study set out to
clarify the contradictions found in previous research. Furthermore, this study was conducted to
address the gap in literature by providing an investigation concentrating on identified high ability
students.
Several differences exist between this study and the studies described in Chapter Two.
This study was focused on high ability students’ growth mindset and grit perceptions and how
those affected their reading and math achievement scores. Specifically, this study investigated
the correlation of fourth through eighth grade high ability students’ levels of growth mindset and
grit with their NWEA reading and math RIT scores at four different Indiana public school
districts. The results of this study, in relation to the literature, are presented by addressing each
research question.
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Overarching question: What amount of variance do growth mindset and grit have
on high ability students’ academic achievement as measured by NWEA scores? The first
research question sought to understand how high ability students’ growth mindset and grit
influence their reading and math achievement scores. The model summary results suggested that
growth mindset and grit have a very small impact on reading and math NWEA achievement
scores. Additionally, non-significant data resulted from the ANOVA tests conducted for reading
and math. That is, growth mindset and grit did not explain a significant amount of variance with
the overall reading and math achievement scores for the participating group of high ability
students.
While Yeager and Walton (2011) have claimed that growth mindset can have “striking
effects on educational achievement” (p. 268), other results do not support these claims. Costa’s
and Faria’s meta-analysis (2018) showed a significant yet low association between students’
growth mindset and their academic achievement. However, Sisk, Burgoyne, Sun, Butler, and
Macnamara (2018) contended that growth mindset does not benefit both high- and low-achieving
students. These most recent claims coincide with the results of this study as indicated by the
non-significant simultaneous multiple regression data provided in Chapter Four.
Research has highlighted that growth mindset may have particular importance in
challenging academic situations. Esparza et al. (2014) declared high ability students with a
growth mindset persevere when confronted with failure, consider challenge as an opportunity to
grow, put forth more effort to become better. Growth mindset interventions are low cost and
take little time (Yeager & Walton, 2011). There may be an overall benefit for high ability
students’ academic achievement if educators teach high ability students about neuroplasticity
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(Dweck, 2012; Ricci, 2013). Their response to failure may change, eliciting more effort and
perseverance when faced with academic adversity.
Grit studies have produced the same varied results where some researchers have indicated
grit’s positive correlation with academic achievement (Duckworth et al., 2007) and other noncognitive attributes, particularly growth mindset (Perkins-Gough, 2013; Dockterman &
Blackwell, 2014). As with this study, other studies have negated the positive correlation of grit
with academic achievement (Crede et al., 2016; Dixson et al., 2016). A possible reason for this
is even though Duckworth and her colleagues have shown the two aspects of grit factor
separately, most researchers examining its predictive validity used a total score for grit, which
was done in this study as well. When the two subscales are considered separately, perseverance
of effort relates more strongly to achievement than does consistency of interests (Crede et al.,
2016).
Regardless of the publicity, grit, at least as measured by the Grit-S scale, does not seem
to be a significant predictor of high ability students’ academic achievement. Crede et al.’s
findings (2016), along with the findings in this study, imply that it is unnecessary to promote the
use of interventions to boost high ability students’ grit as a way to foster their academic
achievement. Being gritty may be advantageous for pursuing long-term goals beyond academic
achievement, such as winning the Scripps National Spelling Bee or completing basic training at
West Point. However, grit does not appear to impact short-term academic achievement of high
ability students as demonstrated by the NWEA scores in this study.
Question 2: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for teacher process feedback?
The second research question was developed to gain better insight as to how high ability
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students’ growth mindset and grit correlated with their reading and math achievement scores
after taking into account teacher feedback. This study did not indicate a statistically significant
amount of correlation between high ability students’ growth mindset and grit and their reading
and math academic achievement while controlling for teacher feedback. Teacher feedback did
not remove a significant amount of variance from the model, nor did growth mindset and grit
show a significant variance on this sample of high ability students’ reading and math academic
achievement.
In Chapter Two, the review of literature presented varied results in regards to the
relationship between teacher feedback and students’ growth mindset and subsequent academic
achievement. Several studies reported teachers who provide process feedback to students
promote a growth mindset, whereas praising students for their intelligence induces a fixed
mindset (Dockterman & Blackwell, 2014; Dweck, 2007, 2012; Haimovitz & Dweck, 2017;
Mueller & Dweck, 1998). Conversely, Schunk (1996) concluded that intelligence praise had a
more beneficial effect on students’ academic achievement. Aligning with Schunk’s findings,
Snyder et al. (2013) found no significant correlation between high ability students and their
implicit beliefs about intelligence as no differences were revealed in mindsets between high
ability students’ high ability label and the praises they were given about their ability. Li and
Bates (2017) conducted a study in which praise for effort was utilized as a growth mindset
intervention did produce significant data, p = .63. These results closely align with the results of
this study. It appears the impact of teacher feedback and growth mindset on academic
achievement may be exaggerated.
The type of teacher feedback given to students and its effect on their perception of grit
has been debated. Lam et al.’s (2008) study did not confirm if intelligence praise or effort praise
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was better for students’ academic achievement. That is, the type of feedback a student best
responds to depends on the students’ perceptions of effort and ability. It may be that students
need to establish their beliefs about the relationship between effort and ability because those
beliefs will determine the effects of effort praise.
The data considered in this study included the teacher survey portion pertaining to
process feedback that consisted of five questions where the focus was on the amount of time
given to providing process feedback to students. Hattie and Timperley (2007) reported there are
several facets to student feedback, one of which is process feedback. The other aspects of
effective feedback include feedback to the task or product, feedback that is focused on selfregulatory behaviors that include self-evaluation to engage further in a task, and personal
feedback that can be unrelated to performance of a task, which is similar to intelligence praise.
Hattie and Timperley emphasized these four aspects of teacher feedback must all be utilized to
influence students to engage deeply, purposefully, and persevere throughout the learning process.
This study did not confirm the use of teacher process feedback neither positively impacts
high ability students’ perceptions of growth mindset or grit nor their academic achievement.
Perhaps the teacher survey used in this study did not obtain the feedback most accurately;
classroom observations may have gathered more accurate data than that of a teacher selfreporting through a Likert scale survey. Also, a longitudinal study, as opposed to a crosssectional study, may be better suited for measuring how teacher feedback correlates with
students’ growth mindset and subsequent academic achievement. In this way, the researcher
may obtain pre- and post- scores of high ability students’ growth mindset perceptions after being
exposed to process feedback.
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Question 3: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for time spent teaching student
self-regulation? The purpose of the third research question was to determine how high ability
students’ growth mindset and grit correlated with their reading and math achievement scores
after taking into account the time spent emphasizing student self-regulation. This study did not
indicate a statistically significant amount of correlation between high ability students’ growth
mindset and grit and their reading and math academic achievement while controlling for student
self-regulation. However, student self-regulation did remove a significant amount of variance
from the model for the area of reading, but not math. Growth mindset and grit did not show a
significant amount of variance on this sample of high ability students’ reading and math
academic achievement.
Although there was not any significant data regarding growth mindset and grit and high
ability students’ reading and math academic achievement while controlling for self-regulation,
there was statistically significant data with self-regulation and reading achievement. Ariani
(2016) stated self-regulation positively influences motivation and self-efficacy. That
interrelationship correlates to academic achievement. Other researchers, such as Schunk and
Zimmerman (2007) contended that self-regulation has reciprocal interactions between the
person, environment, and behaviors. For example, the influence of behavior on personal
variables can be seen in a student who successfully read a difficult book and experiences higher
self-efficacy and motivation to try reading another book of comparable Lexile. Behaviors can
affect the environment in which the student learns. A teacher may inspire a student to read
difficult books when creating a favorable classroom environment by giving students adequate
feedback and encouragement. These interactions that self-regulation has with other attributes
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and environmental factors create many facets to self-regulation. It is difficult to hone in one
strategy that fosters self-regulation in students. Rubenstein et al. (2012) recommended making
learning more relevant and meaningful. High ability students already have the skills to be
successful, but some choose to opt out because their learning tasks are not relevant.
The self-regulation strategies specifically used by the participating teachers in this study
are unknown. The teacher survey questions only skimmed the surface of self-regulation
strategies; however, it may be assumed they are promoting self-regulated learning, coaching
students how to cope with academic difficulties they may face in the classroom, modeling selfregulation strategies, and providing quality feedback to their students. Based on research
(Ariani, 2016; Schunk & Zimmerman, 2007; Wolters & Hussain, 2015), self-regulated learning
encompasses many strategies such as those highlighted in the teacher survey used in this study.
Although growth mindset and grit did not remove a significant amount of variance while
controlling for self-regulation in this model, other research has shown self-regulated learning to
serve as an intervening approach through which grit is associated with better academic results
(Wolters & Hussain, 2015). Wolters and Hussain asserted students with increased grit,
particularly perseverance of effort, academically perform better because they are more confident,
effectively manage when and where to study, and do not procrastinate. With grit being a
common topic for discussion in education today, future research that assesses grit, selfregulation, and academic achievement may provide useful insight to high ability education.
Question 4: What amount of variance do growth mindset and grit have on high
ability students’ academic achievement while controlling for time spent with students on
their individual goal setting? The fourth research question sought to understand how high
ability students’ growth mindset and grit correlated with their reading and math achievement
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scores after taking into account student goal orientation. This study did not indicate a
statistically significant amount of correlation between high ability students’ growth mindset and
grit and their reading and math academic achievement while controlling for goal orientation.
Setting goals did not remove a significant amount of variance from the model, nor did growth
mindset and grit show a significant amount of variance on this sample of high ability students’
reading and math academic achievement.
High ability students may set performance goals or mastery goals. Some researchers
believe students set goals based on the type of feedback they receive. Mueller and Dweck
(1998) contended students who are praised for their intelligence may adopt performance goals.
On the other hand, Dweck (2017) concluded providing effort or process feedback led to
increased growth mindset and mastery goals. Perhaps because teacher feedback did not remove
a significant amount of variance from this model, neither did goal orientation.
The classroom setting in which high ability students are placed may affect goal
orientation outcomes. Chessor (2014) studied high ability students who were grouped in two
different settings: mixed ability and a homogeneous group. The high ability students in the
homogeneous classroom setting oriented to performance goals. Robinson and Clinkenbeard
(1998) confirmed this result aligns with characteristics of identified high ability students, as they
want to preserve their self-worth. In this particular study, I do not know if the participating
students were in mixed ability or homogeneous classrooms, which may have affected their goal
orientation tendencies.
Grant and Dweck (2003) noted that other studies have failed to confirm increased
academic achievement as a result of learning goals. This statement supports the data in this
study as the NWEA RIT scores did not correlate with goal orientation as noted by a lack of
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statistically significant data. Additionally, a relationship between a student’s achievement goal
orientation and a test score (NWEA in this study) is not always direct or apparent (Dull et al.,
2015). Goal orientation may be a combination of performance and mastery goals for students to
experience academic success.
Emerging data and the inferential findings. As noted in the descriptive statistics, there
were higher mean scores in some instances. My curiosity led to an inferential analysis of these
emerging findings. Although these findings were not addressed with the above research
questions, they became evident and are interesting to discuss. One finding of particular interest
was the statistically significant data regarding gender and math NWEA achievement scores.
High ability male students significantly outperformed the female students who participated in
this study.
A study conducted by Cvencek, Meltzoff, and Greenwald (2011) in elementary school
children distinguished between math-gender stereotypes and math self-concepts. The findings
presented two items that must be addressed. First, the math-gender stereotype that had been
found to be prevalent in adults was found in the elementary level. Second, elementary school
girls showed a weaker identification with math than boys did. One can conclude that mathgender stereotype develops early and differentially influences boys’ versus girls’ selfidentification with math prior to ages at which differences in math achievement begin (Cvencek
et al., 2011).
Another study conducted in elementary-aged children also identified a gender gap in
math achievement. Beilock, Gunderson, Ramirez, Levine, and Smith (2010) conducted a study
to determine if female teachers’ math anxiety influenced the math achievement of their students.
Interestingly, by the end of the school year, the more anxious teachers were about math, the more
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likely girls (not boys) felt they were not good at math and their math achievement scores were
significantly lower than the boys’ math scores. According to the U.S. Department of Education,
most teachers are female. In a 2011-2012 Schools and Staffing Survey (SASS), 76.3% of the
teachers in public schools across the United States were female. In Indiana, 77.2% of the
teachers in public schools were female. If many female elementary teachers have math anxiety,
then our girls in elementary grade levels may be more likely to experience math anxiety as well
and develop an implicit belief they cannot do math. This could be detrimental as girls mature
and turn away from STEM-related careers.
Not only has research been conducted to explore gender discrepancies in math
achievement, but also in ambitions to pursue STEM. Females tend to lose interest in pursuing a
STEM career while in high school (Sadler, Sonnert, Hazari, & Tai, 2012). Moreover, males
greatly outnumber females in STEM majors, although great strides have been made in the area of
biology, which may be considered a less mathematically intensive STEM field (Ceci &
Williams, 2010).
Degol, Wang, Zhang, and Allerton’s study (2017) examined how growth mindset,
motivation, and gender play a role in predicting math achievement and STEM career ambitions.
Overall, the findings presented females with growth mindsets excelled more at math more
strongly than males. This may suggest that even with the efforts to improve female math
performance, implicit beliefs about math may continue to act as a barrier to academic math
performance for many females. An implication from Degol et al.’s study is to promote the
malleability of math intelligence as an effective strategy in order to increase the number of
females in mathematically intensive STEM careers.
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The other interesting data that arose during my study are the correlation between school
setting and growth mindset. Those students in a suburban school setting had significantly higher
levels of growth mindset than students in a rural school setting. Perhaps the students in the
suburban school setting were exposed to lessons pertaining to growth mindset and the rural
students were not. Additionally, I had no control of how much, or if at all, parents spoke to their
children about growth mindset. Future studies may specifically correlate school setting with
growth mindset and compare what resources the school settings have that promote growth
mindset. However, with the implementation of the Indiana Department of Education’s new
graduation pathways, all students, regardless of their school setting, should be taught about
growth mindset. The Indiana Department of Workforce Development has set Indiana’s
employability skills benchmarks, one of which is mindsets.
Practical Implications
Three primary implications result from this research study. The first is the significance
of self-regulated learning and its relationship with high ability students’ reading achievement.
Educators should note the importance of promoting self-regulation in high ability classrooms.
Not only was there a significance found with reading achievement in this study, but other studies
have also shown self-regulation to benefit students’ self-efficacy, time management, help
seeking, and self-evaluation (Lai, Hwang, & Tu, 2018). High ability teachers can foster selfregulation in their classrooms by creating a culture where students are comfortable taking more
responsibility for their own learning, providing students with effective examples of selfregulation to emulate. Self-regulation can be influenced by interventions such as providing
students with constructive feedback on their efforts (Chung & Yuen, 2011). Feedback can be an
effective incentive for learning and promoting an autonomous learner. Butler and Winne (1995)
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affirmed that feedback is a catalyst in every self-regulated activity, prompting student
engagement in self-regulated learning. Self-regulation in high ability classrooms may be a
powerful instructional strategy not only for positively impacting reading achievement, but also
for influencing non-cognitive attributes that have been associated with academic achievement.
Although not directly related to the research questions, a second implication from this
study stems from the statistically significant data regarding gender and math achievement. High
ability male students significantly outperformed the female students who participated in this
study. Several studies presented findings pertaining to math-gender stereotypes, fewer females
in math-related STEM fields, and how female students with growth mindset perform better than
male students in math (Beilock et al., 2010; Ceci & Williams, 2010; Cvencek et al., 2011; Degol
et al., 2017). High ability educators should be mindful of math-gender discrepancies in
achievement and mathematically intensive STEM careers.
Educators can reduce these discrepancies by promoting the malleability of math
intelligence through growth mindset interventions. This is supported by a recent research study
conducted by Mofield and Parker Peters (2018). The study compared mindset beliefs,
perfectionism, and achievement attitudes among high ability, advanced, and typical students.
Findings suggested that high ability students are not more vulnerable to develop fixed mindsets.
By cultivating the incremental belief that intelligence can change and develop, a student’s focus
can be reframed from safeguarding a smart identity to a focus on learning and improvement.
Additionally, school administrators who supervise high ability programming, particularly at the
elementary level, must provide appropriate professional development so teachers develop both
strong math skills and positive math attitudes. It is imperative that rigorous work is provided to
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elementary-aged high ability students so they can develop positive attitudes toward effort and
failures while learning.
The third implication of this study comes from the growth mindset results in a suburban
school setting. Students in a suburban school setting significantly presented higher levels of
growth mindset than those students in a rural setting. Although I do not know if these students
were taught about growth mindset or not, they still displayed higher perceptions of growth
mindset. Implicit theories of intelligence (Blackwell et al., 2007: Dweck & Leggett, 1988;
Haimovitz & Dweck, 2017) relate to a student believing if intelligence is malleable or fixed.
Although there was no statistically significant correlation of growth mindset to reading or math
academic achievement in this study, growth mindset in high ability students is evident in this
study. Taking into consideration the findings presented in the review of literature, growth
mindset is too important to ignore. As children grow and develop, they become more capable of
thinking about the relationship between effort and ability (Dweck, 2006; Muenks & Miele,
2017). Therefore, it is important for high ability teachers to promote growth mindset in their
classrooms so students believe their intelligence can continue to change, whether it is in reading
or math. High ability education should include teaching students about neuroplasticity (Dweck,
2012; Ricci, 2013). Students’ beliefs about intelligence may change, eliciting more effort and
perseverance when faced with academic adversity, which may positively influence overall
academic achievement.
Recommendations for Further Research
Several areas should be considered to further expand the investigation of this topic in
order to better understand the correlation between growth mindset and grit and high ability
students’ academic achievement. The areas worth further investigation include investigating a

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

140

larger sample size, investigating this topic using the four non-cognitive attributes discussed in
Chapter Two, conducting this study through a longer period to obtain growth results, and
conducting this study using the Grit-S subscales separately. These recommendations are further
explained in the following paragraphs.
This study included 180 identified high ability students in grades 4 through 8 from four
Indiana school districts. Using only four grade levels limited the study. In order to more fully
investigate the relationship between growth mindset and grit and high ability students’ academic
achievement, expanding the student participants to grade 12 and including other states would
increase the sample size. By obtaining a larger sample size, a researcher may be able to compare
ethnicities and socioeconomic status to determine whether those factors influence growth
mindset and grit.
An additional recommendation for future research study is to investigate the four noncognitive attributes discussed in the literature review: grit, growth mindset, intrinsic motivation,
and self-efficacy. Based on research, these four non-cognitive attributes are interrelated and
coupled in some way. Omitting intrinsic motivation and self-efficacy may be one reason growth
mindset and grit were found statistically non-significant. One may assume that growth mindset
and grit are stand-alone variables, but they may not be without the others in tandem. Future
research using all four non-cognitive attributes may provide further insight of how they correlate
with high ability students’ academic achievement.
Another recommendation for future research is to expand this type of study over a longer
period to analyze growth. That is, this study was a cross-sectional analysis where the data were
collected simultaneously. I suggest an experimental design where pre- and post-collection in
which students complete the Likert survey regarding growth mindset and grit at the beginning of
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an academic year. As previously mentioned, I did not have any control as to whether students
who participated in this study were taught growth mindset and grit. An experimental design
would allow for one group of high ability students to be taught growth mindset and grit strategies
throughout the academic year while the other group of high ability students were not. At the end
of the academic year, the survey would be completed again and academic achievement scores
from each group of students would be compared.
This study utilized the Grit-S scale to obtain participating students’ grit perceptions.
However, the scale was used to find a total composite score rather than using the subscales for
perseverance of effort and consistency of interests. Crede et al.’s study (2016) indicated that
when the two subscales are considered separately, perseverance of effort relates more strongly to
achievement than does consistency of interests. Because academic achievement was a dependent
variable in this study, it is highly recommended to use the Grit-S subscales independently to
obtain more reliable student data in relationship to academic achievement.
As previously mentioned in Chapter Three, a limitation of this study was not controlling
for the role of parents’ influence on their child’s perception of growth mindset or grit. It would
be interesting to be able to see how much we could control for the parent variable. It is
recommended that parents complete a survey answering questions regarding their own growth
mindset and grit. This would enable the researcher to determine if the parent variable is an
important contributing factor to their children’s growth mindset and grit.
Concluding Remarks
The purpose of this study was to determine if growth mindset and grit correlated with
identified high ability students’ academic achievement while controlling for teacher feedback,
self-regulation, and goal orientation. Although the findings of this study did not demonstrate a
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significant correlation between students’ growth mindset and grit and their reading and math
achievement scores, other research has shown growth mindset and grit to correlate with
academic achievement (Duckworth, 2016; Duckworth & Gross, 2014; Duckworth, Peterson,
Matthews, & Kelly, 2007; Dweck, 2006, 2007, 2010).
The statistically significant results of this study indicated that self-regulation does
positively correlate to high ability students’ reading achievement. Promoting self-regulated
learning in high ability classrooms is beneficial not only to students’ reading achievement, but
also to their motivation, self-efficacy, and effort (Ariani, 2017; Mega et al., 2014). Other
statistically significant data suggest a need to promote mathematical mindsets in female students
so they may not only perform better academically, but also choose STEM-oriented careers.
School settings may influence students’ perceptions of growth mindset. Due to guidelines set
forth by Indiana officials, all students should be taught employability skills, including mindset
and perseverance. All in all, I believe strategies to foster growth mindset and grit in high ability
students should be in every educator’s toolkit.
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Appendix A
High Ability Coordinator Recruitment Letter
NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Dear High Ability Coordinator:
My name is Alicia Clevenger. I am interested in learning more about non-cognitive attributes,
teacher feedback, and instructional practices and how those predict academic achievement in
high ability students. I am completing my doctoral degree with Ball State University. If you are
willing, I would like for a few of your teachers and high ability students to be in my study.
Your participation in my study will include your support and provide names of high ability
teachers who will administer a survey to their students in grades 4 through 8. I will be collecting
information from students using an online survey in order to understand their perceptions of
growth mindset and grit. Also, your support will include allowing me to survey teachers using
an online format. This will give me the opportunity to learn more about their perceptions of
teacher feedback and instructional practices. The focus of my study is to determine what noncognitive attributes of high ability students predict academic achievement. Additionally, I want
to know what effects teacher feedback and instructional practices have on high ability students’
willingness to take risks when faced with academic challenges.
The purpose of this study is to investigate what non-cognitive attributes of high ability students
most predict academic achievement. Specifically, this study will analyze the relationship
between growth mindset, grit, teacher feedback, and instructional practices and high ability
students’ academic achievement. The data will be reported in a manner using a regression
analysis so that student and teacher perceptions may be quantified. All data collected and
gathered will remain confidential. Pseudonyms will be used in place of your teachers’ names
and students’ names to maintain confidentiality.
For questions about your rights in participating in this study, please contact Director, Office of
Research Integrity, Ball State University, Muncie, Indiana, 47306, (765) 285-5070, irb@bsu.edu.
If you have any questions, please contact me or Dr. Marilynn Quick at mquick@bsu.edu.
Thank you,
Researcher Contact Information:
Principal Investigator:
Alicia J. Clevenger, Doctoral Student
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (765) 237-8228
Email: ajclevenger@bsu.edu

NON-COGNITIVE ATTRIBUTES AND HIGH ABILITY STUDENTS

151

Appendix B
High Ability Teacher Recruitment Letter
NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Dear Teacher:
My name is Alicia Clevenger. I am interested in learning more about non-cognitive attributes,
teacher feedback, and instructional practices and how those predict academic achievement in
high ability students. I am completing my doctoral degree with Ball State University. If you are
willing, I would like for a few of your teachers and high ability students to be in my study.
If you decide to participate in my study, then you will agree to administer an online survey to
your students (not during ISTEP+ testing times). Also, you will take an online survey so I can
learn more about how you perceive teacher feedback and common instructional practices. The
focus of my study is to determine what non-cognitive attributes of high ability students predict
academic achievement. Additionally, I want to know what effects teacher feedback and
instructional practices have on high ability students’ willingness to take risks when faced with
academic challenges.
The purpose of this study is to investigate what non-cognitive attributes of high ability students
most predict academic achievement. Specifically, this study will analyze the relationship
between growth mindset, grit, teacher feedback, and instructional practices and high ability
students’ academic achievement. The data will be reported in a manner using a regression
analysis so that student and teacher perceptions may be quantified. All data collected and
gathered will remain confidential. Pseudonyms will be used in place of your teachers’ names
and students’ names to maintain confidentiality.
For questions about your rights in participating in this study, please contact Director, Office of
Research Integrity, Ball State University, Muncie, Indiana, 47306, (765) 285-5070, irb@bsu.edu.
If you have any questions, please contact me or Dr. Marilynn Quick at mquick@bsu.edu.
Thank you,
Researcher Contact Information:
Principal Investigator:
Alicia J. Clevenger, Doctoral Student
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (765) 237-8228
Email: ajclevenger@bsu.edu
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Appendix C
Informed Consent Form for Teachers
Study Title: NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Study Purpose and Rationale: The purpose of this study is to determine what non-cognitive
attributes predict the academic achievement and the willingness to take academic risks of
identified high ability students in fourth through eighth grades while controlling for the
intervening variables of teacher feedback and instructional practices. The rationale for this
research can be classified into two categories: scholarly research and instructional practice in the
area of high ability education. Examining the non-cognitive attributes of high ability students
will be beneficial in a number of ways. The significance includes: (1) a contribution to needed
research specifically regarding non-cognitive attributes of high ability students; (2) potential data
for reducing underachievement in high ability students, which is of concern to high ability
educators; and (3) implications for instructional practice that promote non-cognitive attributes.
Inclusion/Exclusion Criteria: You are being selected because you teach a group of identified
high ability students between grades 4 through 8. Your high ability coordinator has indicated
his/her support for your participation.
Participation Procedures and Duration: Participants have the right to participate or not. If
you agree to participate in the study, the principal investigator, Alicia Clevenger, will send you a
link to the online survey for students for you to administer and another link for you to complete
the teacher portion of the online survey. Data will be coded so as to protect each participant’s
confidentiality. Teachers will use the list of student codes provided by the principal investigator
and type a code on each student survey. For example, a student may have a code of T1S3
(Teacher 1, Student 3). The researcher will have a master list that indicates T1S3 is equal to a
student identification number, which can be electronically linked. These student numbers will be
randomized to protect students’ confidentiality. These codes will then be linked to students’
NWEA achievement scores that the teacher will provide to the principal investigator. The study
will be conducted during a period that the teacher finds suitable during the three-week survey
window. Survey data will be automatically sent to the primary investigator and the teacher will
send NWEA scores to the primary investigator by the completion of the three-week window.
Data Confidentiality: As explained above, data will be coded so that data remain confidential;
therefore, identities will not be shared. Your school corporation and Ball State University will
receive a copy of the final dissertation once the study is completed, but the identities of the
respondents will not be known.
Storage of Data: During this research study, the list of teachers’ names and their corresponding
codes will be stored within the principal investigator’s password-protected Qualtrics account as
well as a password-protected MacBook and flash drive, which will be housed in a locked office.
After data are coded and recorded, the list of teachers’ names and their corresponding codes will
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be shredded. Only the principal investigator and the advisor will have access to the raw data.
The data will be kept no more than three years.
Risks or Discomforts: There are no anticipated risks for participating in this study.
Benefits and/or Compensation: There are no anticipated benefits or compensation for
participating in this study.
Voluntary Participation: Your participation in this study is completely voluntary and you are
free to withdraw your permission at any time for any reason without penalty or prejudice from
the investigator. Please feel free to ask any questions of the investigator before signing this form
and at any time during the study.
IRB Contact Information: For questions about your rights as a research subject, please contact
Director, Office of Research Integrity, Ball State University, Muncie, Indiana 47306, (765) 2855070, irb@bsu.edu.
Study Title: NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Principal Investigator: Alicia Clevenger, Ball State University Student, ajclevenger@bsu.edu,
(765) 237-8228 (cell).
Consent:
I, ____________________________________________, agree to participate in this research
project titled, “NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT”. I have had the study explained to me and my
questions have been answered to my satisfaction. I have read the description of this project and
give my consent to participate. I understand that I will receive a copy of this informed consent to
keep for future reference.
To the best of my knowledge, I meet the inclusion/exclusion criteria for participation (described
on the previous page) in this study.
__________________________________
Participant
Signature
Researcher Contact Information:
Principal Researcher:
Alicia Clevenger, Doctoral Student
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (765) 237-8228
Email: ajclevenger@bsu.edu

__________________
Date

Faculty Supervisor: Supervisor:
Dr. Marilynn Quick
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (763) 285-3287
Email: mquick@bsu.edu
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Appendix D
Spring 2018

Dear Parent,

I wanted to invite your child to participate in a brief survey that may help current and future high
ability students. I am interested in learning more about their thoughts on “growth mindset” (the
idea that talents can be developed) and “grit” (persevering towards a goal). My study seeks to
identify how these two elements are related to classroom success with the goal of better
understanding how teachers can harness their power at school. My results will be shared with
leaders in your child’s school district.

I have attached a parental consent form that goes into greater detail about the nuts and bolts of
this study. Please know that your child’s responses will be completely confidential. There is
also a consent form for your student to sign. Both forms must be completed in order for your
student to lend their thoughts to this brief survey.

Thank you for your consideration!

Sincerely,

Alicia Clevenger
Doctoral Student
Ball State University
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Appendix E
Informed Consent Form for Parents
Study Title: NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Study Purpose and Rationale: The purpose of this study is to determine what non-cognitive
attributes predict the academic achievement and the willingness to take academic risks of
identified high ability students in fourth through eighth grades while controlling for the
intervening variables of teacher feedback and instructional practices. The rationale for this
research can be classified into two categories: scholarly research and instructional practice in the
area of high ability education. Examining the non-cognitive attributes of high ability students
will be beneficial in a number of ways. The significance includes: (1) a contribution to needed
research specifically regarding non-cognitive attributes of high ability students; (2) potential data
for reducing underachievement in high ability students, which is of concern to high ability
educators; and (3) implications for instructional practice that promote non-cognitive attributes.
Inclusion/Exclusion Criteria: Your child is being selected because he/she is an identified high
ability student in a grade level between 4 through 8.
Participation Procedures, Data Collection, and Duration of Study: You, as parents, must
give your permission for your child to participate in this study that involves taking an online
survey. The survey will ask your child to indicate their perceptions of growth mindset and grit.
The survey should not take them more than 10 to 15 minutes.
Data Confidentiality or Anonymity: Your child’s survey results are anonymous; therefore,
his/her identity will not be shared. Your child’s school corporation and Ball State University
will receive a copy of the final dissertation once the study is completed, but there the identities of
the respondents will not be known.
Storage of Data: Data will be stored within the principal investigator’s password-protected
Qualtrics account as well as a password-protected MacBook and flash drive, which will be
housed in a locked office. After data are coded and recorded, the list of teachers’ names and
their corresponding codes will be shredded. Only the principal investigator and the advisor will
have access to the raw data. The data will be kept no more than three years.
Risks or Discomforts: There are no anticipated risks for participating in this study.
Benefits and/or Compensation: There are no anticipated benefits or compensation for
participating in this study.
Voluntary Participation: Participation in this study is completely voluntary and participants
are free to withdraw permission at any time for any reason without penalty or prejudice from the
investigator. Please feel free to ask any questions of the investigator before signing this form
and at any time during the study.
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IRB Contact Information: For questions about your rights as a research subject, please contact
Director, Office of Research Integrity, Ball State University, Muncie, Indiana 47306, (765) 2855070, irb@bsu.edu.
Study Title: NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
Principal Investigator: Alicia Clevenger, Ball State University Student, ajclevenger@bsu.edu,
(765) 237-8228 (cell).
Parental Consent:
I give my permission for my child, ____________________________________, to participate in
this research project titled, “NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH
ABILITY STUDENTS’ACADEMIC ACHIEVEMENT”. I have had the study explained to me
and my questions have been answered to my satisfaction. I have read the description of this
project and give my permission for my child to participate. I understand that I will receive a
copy of this informed consent form to keep for future reference.

________________________________________
Parent’s/Guardian’s Signature

__________________
Date

Researcher Contact Information:
Principal Researcher:
Alicia Clevenger, Doctoral Student
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (765) 237-8228
Email: ajclevenger@bsu.edu

Faculty Supervisor:
Dr. Marilynn Quick
Department of Educational Leadership
Ball State University
Muncie, IN 47306
Telephone: (763) 285-3287
Email: mquick@bsu.edu
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Appendix F
Informed Consent Form for Students
NON-COGNITIVE ATTRIBUTES AS PREDICTORS OF HIGH ABILITY
STUDENTS’ACADEMIC ACHIEVEMENT
My name is Alicia Clevenger. I am interested in learning more about non-cognitive attributes,
teacher feedback, and instructional practices and how those predict academic achievement in
high ability students. If you are willing, I would like for you to be in my study by completing an
online survey about growth mindset and grit. The survey should take you about 10 to 15 minutes
to complete.
Other people will not know if you are in my study. I will put the information I learn about you
together with details I learn about other students who are identified as high ability so no one can
tell what survey answers came from you. When I tell other people about my research, I will not
use your name.
Your parent or guardian had to give permission for you to be in the study since you are under 18
years of age. Now you get to choose if you want to participate. If you don’t want to be in the
study, that is perfectly fine and no one will be upset with you. If you want to be in the study now
and change your mind later, that is okay. You may stop the survey at any time. If you decide to
not be a part of the study at any time, then this will not cause a problem for you at school.
I will give you a copy of this form in case you want to ask questions later.
Agreement:
My parent has signed a parental consent form allowing me to be in this study. I have decided to
be in the study even though I know I do not have to do it. I will complete the anonymous online
survey. Alicia Clevenger has answered all of my questions.

______________________________________________
Signature of Participant

Date

__________________

______________________________________________
Signature of Researcher

Date

__________________
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Appendix G
Survey Instrument for Students
This survey is to be taken by identified high ability students in grades 4 through 8 based upon
their perceptions concerning four non-cognitive attributes.
Demographics
1. I am in ______ grade. (Students will choose 4th, 5th, 6th, 7th, or 8th)
2. I am female/male. (Students will choose one)
3. Ethnicity: White Black
American Indian

Hispanic

Multi-Racial

Asian/Pacific Islander

Native Hawaiian or Other Pacific Islander

Growth Mindset
This part of the survey has been designed to investigate ideas about intelligence. There are no
right or wrong answers. The surveyor is interested in your ideas. Using the scale, please
indicate the extent to which you agree or disagree with each of the following statements.

1. You have a certain amount of intelligence, and you cannot really do much to change it.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
2. Your intelligence is something about you that you cannot change very much.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
3. No matter who you are, you can significantly change your intelligence level.
1. Strongly disagree
5. Strongly agree

2. Disagree

3. Neither disagree nor agree

4. Agree
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4. To be honest, you cannot really change how intelligent you are.
1. Strongly disagree
5. Strongly agree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. You can always substantially change how intelligent you

are.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree

6. You can learn new things, but you cannot really change your basic intelligence.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
7. No matter how much intelligence you have, you can always change it quite a bit.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
8. You can change even your basic intelligence level considerably.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree

© 2000 Carol Dweck

Grit
This portion of the survey has a number of statements that may or may not apply to you. When
responding, think of how you compare to most people – not just the people you know well, but
most people in the world. There are no right or wrong answers, so just answer honestly.
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9. New ideas and projects sometimes distract me from previous ones.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
10. Setbacks do not discourage me.
1. Strongly disagree

2. Disagree

5. Strongly agree
11. I have been obsessed with a certain idea or project for a short time but later lost interest.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
12. I am a hard worker.
1. Strongly disagree
5. Strongly agree
13. I often set a goal but later choose to pursue a different one.
1. Strongly disagree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree

14. I have difficulty maintaining focus on projects that take more than a few months to
complete.
1. Strongly disagree

2. Disagree

5. Strongly agree
15. I finish whatever I begin.

3. Neither disagree nor agree

4. Agree
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2. Disagree

3. Neither disagree nor agree

4. Agree

2. Disagree

3. Neither disagree nor agree

4. Agree

5. Strongly agree
16. I am diligent.
1. Strongly disagree
5. Strongly agree

© 2007 Angela Duckworth
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Appendix H
Survey Instrument for Teachers
This survey is to be taken by teachers who teach identified high ability students in grades 4
through 8 based upon their perceptions concerning teacher feedback and instructional practices
including student self-regulation and goal setting.
Demographics
1. Grade taught: ______________
2. Subject taught: _____ Language Arts

_____ Math

3. Years of teaching experience
__ 0-2 years

__ 3-5 years __6-10 years __ 11-15 years __16-20 years __ 20+ years

4. School setting: ___ Rural ___ Suburban ___ Urban
5. Gender: ___ Male ____ Female
Teacher Feedback (This refers to the messages that students receive from teachers that may
include intelligence praise or process praise.)
1. I continually persist in helping all of my students academically achieve.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

2. I use process feedback to students that may include a statement such as, “I like the way
you tried all kinds of strategies on that math problem until you finally got it.”
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

3. I consistently provide feedback to my students that relates to their learning goals.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always
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I provide feedback that is specific.

1. Never
5.
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2. Seldom

3. Sometimes 4. Often

5. Almost Always

I write more than just a grade/score at the top of students’ assignments.

1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

Student Self-regulation (This refers to the process by which students control their own
behaviors, cognition, and motivation.)
6. I constantly promote student self-regulated learning in my classroom.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

7. I regularly coach students on how to cope with the difficulties they may face in my
classroom in becoming more self-regulated.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

8. I model self-regulation strategies in my classroom.
1. Never
9.

2. Seldom

3. Sometimes 4. Often

5. Almost Always

I frequently couple self-regulated learning strategies with quality feedback.

1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

10. I find that my students tend to be more motivated when using self-regulated learning.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

Goal Setting (This refers to the amount of time teachers spend with students on their
individual goal setting.)
11. I take the time to set goals with each student in my classroom.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

12. I continually monitor the progress my students are making toward their individual goals.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always
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13. I conference weekly with my students regarding their progress toward their individual
goals.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

14. I see my students set goals that mirror the effort they put forth to achieve those goals.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always

15. I continually provide feedback to my students to keep them on track of meeting their
goals.
1. Never

2. Seldom

3. Sometimes 4. Often

5. Almost Always
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