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ABSTR AC T

The purpose of this qualitative study was to investigate and describe the
perceptions of successful African American students who have gained and sustained
access to the advanced mathematics pipeline. This study applied the self-efficacy
framework to examine the beliefs of students regarding their motivation and academic
performance in mathematics. It also investigated the perceptions of teachers regarding the
self-efficacy beliefs of these students. This study used eight student and two teacher
interviews, and student transcripts to generate data. These data were analyzed to answer
the following research questions: 1) What are the comparisons between the perceptions of
successful gifted and non-gifted, African American students regarding their performance
in ninth-grade advanced mathematics? 2) What are teachers’ perceptions of the selfefficacy beliefs of African American students who are successful in ninth-grade advanced
mathematics? The following themes were coded from the data: 1) prior mathematical
experiences, 2) peer interaction, 3) parental expectations, 4) teacher instructional
practices, and 5) flow.
The five themes represent a group of intricately interlaced and inseparable factors
that contributed to the perceived reasons students gave for successfully completing
rigorous mathematics coursework. Results of the study revealed that the majority of
students attributed their success to the overarching theme of mastery experience. Most of
the students reported that hard work is the factor that contributed to their positive self

efficacy beliefs. Additionally, both students and teachers referenced the value of peer
interactions during instruction, which serves as evidence that vicarious experiences and
social persuasion were also important contributors. Finally, the findings overwhelmingly
indicated that students and teachers perceived the healthy combination of high teacher
support and high student accuracy as an important factor that contributed to students’
success in ninth-grade advanced mathematics.
The results of this study suggest that future studies should investigate
instructional practices, explore the essence of flow in the classroom environment, use an
instrument to survey the beliefs that African American students hold, and examine
teacher perceptions regarding student skills and student behaviors that influence African
American students’ performance in advanced mathematics.
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CHAPTER 1
INTRODUCTION
“Although the need for mathematics within science and technology fields is
significant, its role goes beyond career preparation; mathematical reasoning is an
indispensable tool for informed participation in a democracy” (Gine & Krause, 2007, p.
1). In Rising Above the Gathering Storm, a report commissioned by the National
Academies Press (2007), a panel of experts offer recommendations on actions that federal
policy-makers should take in order to create high-quality jobs. In addition,
recommendations are made regarding advances in new science and technology to meet
the nation's complex needs. O f the four recommendations, one entails increasing the
nation’s talent pool through substantially improving mathematics and science education
in the K-12 levels. Another recommendation includes developing, recruiting, and
retaining the nation’s highest-performing students. In other countries such as China,
Finland, and Korea, they are successful in developing their populations’ talent through
educational provisions where opportunities exist for students to continue improving their
STEM knowledge and skills at the elementary, secondary, and postsecondary levels
(Schleicher, 2008). Through these challenging opportunities, students are preparing to
use their knowledge and skills to meet real-life challenges. Each of these countries has
students who have a command of mathematical skills, like those found in algebra and
calculus, which give them a critical edge in areas such as health, technology, innovation,
defense, medicine, and ultimately affords them the opportunity to analyze past failures
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and to forecast future developments (National Mathematics Advisory Panel, 2008).
Mathematics is a gatekeeper that often limits student admission into college as
well as entry into many high-paying careers, especially ones in STEM fields. Insufficient
mathematical skills, and a lack of the analytical thinking it fosters, can cause highly able
high school students to default to careers that may not include business, medicine, and
science related fields. Fortunately, high quality instruction in mathematics involves
teachers who capitalize on the influence of students’ positive past performances,
observations of others as models, and verbal persuasion in order to improve math
confidence and achievement thereby enabling more high school students to access STEM
career choices (Siegle & McCoach, 2007). Traditionally, the United States led the world
in advances in science and technology innovation, which resulted in improved
productivity and economic growth (Casey, 2012). In today’s global economy, there has
been a heightened demand for workers who have the skills necessary to improve the
competitive position of industries in the United States. This demand includes African
Americans who have been largely unrepresented in these industries. If the United States
is to remain competitive in the global economy, there must be aggressive efforts made to
promote minority involvement in all educational opportunities (Baldwin, 2004; Ford,
2011; McBee, 2006). One approach to increase minority involvement is to expand their
enrollment in educational programs for the gifted, which tends to help students develop
critical and creative thinking skills that lead to improved performance and ultimately
routing more young people at the K-12 level into the STEM career pipeline.
The underrepresentation of African Americans in scientific careers is the result of
a historical plight that must be addressed if the United States is to remain positioned as
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leaders in research science and engineering (Johnson & Watson, 2005). The plight is
rooted in K-12 educational experiences, which have not provided these students with the
same quality schooling as their White peers. According to Moore (2006), careers of
underrepresented students are impacted by their elementary, middle, and high school
experiences, and these educational experiences inform their choice of academic majors at
the college level. College-age students who feel ill-prepared to face the complicated
demands found in STEM are less likely to subject themselves to developing the skills
needed to obtain a degree in any of these fields (Kendricks & Arment, 2011).
Interestingly, the social and economic health of the United States is connected to and
impacted by each stage of a student’s educational experiences.
Today, the long-term impact of students’ experiences on their lives is observed as
the qualifications of the unemployed are compared with careers that are still hiring. Even
informed adults who have actively participated in the workforce may be somewhat
intimidated by STEM fields due to feeling ill-prepared to engage in mathematical
thinking. For example, with Black unemployment reaching historic levels, it stands to
reason that more African Americans would look toward careers that are still hiring, which
includes STEM fields. However, many unemployed individuals have a motivational
construct (Murphy & Alexander, 2000) or judgment about their ability to meet the
demands of STEM jobs that is influenced by a perception of “I can’t” which may deter
them from seeking opportunities in science technologies, math and statistics, chemistry,
physics, or engineering. One major factor that influences individual’s decision not to
seek opportunities in these fields is a perception that these disciplines are too hard. For
many individuals of all backgrounds, this negative perception begins in elementary

4

school where the memorization of facts is favored over experimentation and exploration.
It appears that these early educational experiences influence later achievement,
suggesting that student aspirations can be a significant obstacle to increasing the
enrollment of African Americans in undergraduate, master’s, and doctoral and post
doctoral STEM programs (Poirer, Tanenbaum, Storey, Kirshstein & Rodriguez, 2009).
According to a national study conducted by Astin and Astin (1992), students’ entry level
of mathematical and academic competency was found to be the strongest and most
consistent predictor of changes related to college students interest in electing science as a
major and career. Unfortunately, many students carry a negative perception about science
and mathematics throughout their K-12 experience and reject the possibility of entering
STEM majors in college. This one rejection places students on a career path that does not
lead to eventual employment in STEM fields.
O f the 308.7 million people living in the United States, 13 percent or 38.9 million
are Black or African Americans (Rastogi, Johnson, Hoeffel & Drewery, 2011). The
greatest proportion of African Americans resides in the South, where the current study is
being conducted, accounting for about 20 percent of the total Black population. Even in
the 21st century, with a focus on increasing participation in STEM, African Americans
make up about 11.3% of the labor force, but only 4.2% of natural scientists, 7.6% of math
and computer scientists, and 4.6% of engineers (Johnson & Watson, 2005). When tracing
the lack of representation of African Americans back to secondary education, one would
note that historically, African American students and other minorities in the United States
have been disproportionately underrepresented in STEM fields. One reason for this is that
these students are often placed in high school courses that do not prepare them with
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STEM knowledge, skills, and abilities that adequately prepare them for related careers.
To increase minority involvement in higher education, programs such as gifted education
have the potential to prepare students with the necessary skills to meet the growing
demands of a global economy. Interestingly, students who are identified and involved in
gifted programs tend to have access to challenging coursework that prepares them to
operate in today’s ever-changing labor market. Disturbingly, the relatively small number
of identified gifted African American students who are prepared to be successful in
advanced mathematics courses sustains the problem of underrepresentation of African
American workers in jobs requiring STEM competencies (National Science Board,
2010 ).

To successfully transition from school to jobs requiring STEM competencies,
students need to be properly prepared academically, particularly in math and science
(Flowers & Moore, 2003; Hrabowski, 2003; Moore, 2006). This study sought to
document the perceptions of African American students who have gained and sustained
access to the beginning of the mathematics pipeline thereby making them more likely
candidates for high-quality jobs in the future. The research literature documents the lack
of mathematics achievement and persistence in African American students. This study
sought to contribute to the sparse body of literature documenting African American
students who defeat academic and nonacademic factors that potentially threaten their
success. It amplifies the voices of those who move beyond simply believing that they
possess the ability to advanced mathematics. These students demonstrated mathematical
ability through successful completion of ninth-grade advanced mathematics.

6

Theoretical Framework
Numerous research studies suggest that self-efficacy is a critical factor for
successful academic outcomes. The impact of self-efficacy on academic achievement has
been documented, but few studies have explored the impact of self-efficacy on successful
African American students as most of the literature views the problem from a deficit
perspective. Self-efficacy affects whether or not individuals will attempt certain tasks,
how these individuals approach challenging tasks, and to whom or what they attribute
failure or setbacks (Bandura, 1993).
Bandura noted that individuals with a strong sense of efficacy approach
challenges as tasks that can be conquered and confront them with a high degree of
determination rather than viewing them as personal threats that should be avoided.
Conclusions that individuals make about their personal ability to successfully perform
challenging tasks are based on four sources of information: (1) mastery experiences, (2)
vicarious experiences, (3) social persuasions, and (4) physiological arousal (Bandura,
1997). Bandura posited that mastery experience, indicated by past accomplishments on
specific tasks, is the most influential source of efficacy perceptions. Vicarious
experience is gained as individuals observe others with similar abilities perform tasks and
make judgments about their own capabilities (Schunk, 1989). Verbal persuasion refers to
the messages from others about whether or not one possesses what it takes to successfully
accomplish a task (Bandura, 2006). Individuals who are persuaded that they possess the
ability to meet the demands of ninth-grade advanced mathematics are likely to make
intentional efforts to succeed even in the face of challenges. Finally, physiological
arousal, to include feeling relaxed or excited and experiencing physical signs like sweaty
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palms or a rapid heartbeat (Bandura, 1986) impact the confidence one has in his or her
ability to succeed at a particular task.
Bandura’s research demonstrated that improved self-efficacy judgment is an
essential component of improved performance in academic settings (1993). Recently, the
research literature has documented the self-efficacy beliefs of various groups (i.e.,
administrators, teachers, students, parents), but Walker (2006) called for increased
attention to the academic experiences of African American students, with particular
attention given to research that emphasizes their successes. The proposed study will
emphasize the cognitive variable of self-efficacy and the impact it has on African
American students who were successful, as indicated by a final grade of 80 or above, in
advanced mathematics. Additionally, self-efficacy theory will be used to analyze
students’ perceptions of their ninth grade experiences (i.e., social supports, barriers,
instructional practices). This theory is useful for this study because a review of literature
reveals that self-efficacy beliefs affect students’ academic successes (Chen, 2003; Pajares
& Miller, 1994; Usher, 2009), their career choices, and their job selections (O’Brien,
Martinez-Pons, & Kopala, 1999). Furthermore, additional research is needed on the
academic self-efficacy of successful African American students especially in the area of
advanced mathematics.
Conceptual Underpinnings for the Study
Constructivism
The study has roots in constructivism, the theory of knowledge that argues that
humans-particularly children-generate or construct knowledge and meaning through

interaction between their experiences and ideas (Piaget, 1973). Jean Piaget is considered
the father of constructivism (Bruning, Schraw, Norby, & Ronning, 2010).
Constructivism emphasizes the role of the self and how individuals learn and
develop as they interact with the environment in such a way that cognitive growth moves
from thinking linked to tangible objects to more abstract forms of thinking. Experiences
serve as the catalyst for cognitive growth because through them individuals have
opportunities to generate mental representations of life. These mental images are
collectively known as schema. According to Piaget (1952), schema can be built through
physical and mental interactions. Physical interactions involve an object that is
manipulated whereas mental interactions involve internal schemata that are refined
through what Piaget calls assimilation and accommodation. Assimilation occurs when the
classifications that exist in the mind of an individual are used to help simplify or give
meaning to something that is complex. Accommodations are made when the
classifications that exist in one’s mind prove insufficient when an individual is trying to
attach meaning to something that has little or no connection to stored knowledge.
Although both assimilation and accommodation are different, both processes are
associated with the ideas of individual perception and reality.
In his theory of cognitive development, Piaget (1973) distinguishes four stages
through which all children progress: sensorimotor, preoperational, concrete operational,
and formal operational. At the formal operational stage, which spans from age twelve to
adulthood, Piaget suggests that adolescents are capable of thinking about multiple factors,
and their relationship to abstract concepts such as self-efficacy, in ways that are
systematic and logical. For example, during mathematics instruction, adolescents are
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capable of moving beyond concrete experiences and into more abstract thinking that
includes reflection upon math concepts as well as their personal beliefs regarding their
ability to complete specific tasks.
Constructivism is evident as teachers of advanced mathematics move students
through math experiences using concrete examples and physical manipulatives into
problem-solving tasks that require learners to actively engage in meaning-making
through free exploration and the creation of mathematical concepts. In addition to
exploring the math concepts, students are encouraged to explore factors that made them
successful problem-solvers. Just as students possess the cognitive skills to move from
concrete to abstract in their thinking about mathematical concepts, they are equally
capable of reflecting on and revealing their self-efficacy beliefs in relationship to
advanced mathematics course taking. When constructivist math teachers provide
efficacious math students with opportunities to explore challenging mathematical
concepts, the combined teacher-leamer characteristics may motivate these students to
consider and pursue careers in math, science, technology, and engineering.
Students actively construct their individual understanding of mathematics by
reflecting on their experiences, inquiring about and reorganizing those experiences, and
using them to aid in solving problems in accurate and meaningful ways. Teachers who
implement a constructivist approach to student learning must try to view both their own
actions and their students’ actions from their students’ perspective (Cobb & Steffe, 1983).
Math teachers, who create a constructivist environment, encourage students to use their
past experiences and ways of thinking to gain a better understanding of mathematical
concepts. These teachers realize that those experiences influence how mathematical
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knowledge is constructed and perceived in the minds of students. They also realize that
students’ experiences, or lack of experiences, with constructing personal understandings
impact their ability to problem-solve, respect diverse opinions, transfer information, and
generate new ideas. This study sought to gain the perceptions of gifted and non-gifted
African American students with regards to whether or not the following contributed to
their success and persistence in advanced mathematics: a) teachers’ use of a
constructivist approach, b) freedom to interact with ideas, objects and others, and c)
opportunities to question, think and reflect. Social supports are embedded in the culture
of the mathematics classroom. These supports include, but are not limited to, providing or
seeking assistance within the classroom, feeling a sense of belonging evidenced by
asking questions, reflecting on one’s intelligent and unintelligent questions, and
responding to the questions of others, which are all part of a supportive academic
environment.
Self-efficacy
According to Bandura (1977), the careers to which adolescents aspire depend
upon their level of self-efficacy with respect to that career. Students’ past cognitive
experiences must inform their beliefs in such a way that they feel capable of applying the
acquired knowledge of mathematics to their real lives. This kind of confidence in one’s
own mathematical skills and reasoning abilities is an important factor to being insistent in
advanced mathematics.
Research has shown a positive relationship between self-efficacy beliefs and
academic performance and persistence (Bong, 2001; Martin & Marsh, 2006; Multon,
Brown, & Lent, 1991; Skaalvik & Skaalvik, 2004). Self-efficacy beliefs affect students’
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academic successes (Chen, 2003; Pajares & Miller, 1994; Usher, 2009), their career
choices, and their job selections (O’Brien, Martinez-Pons, & Kopala, 1999). Self-efficacy
is defined as individuals’ beliefs in their personal ability to produce specific levels of
performance that influence future events in their lives (Bandura, 1977). Individuals’
perceived self-efficacy influences their thought patterns, learning patterns, and emotional
reactions. Without an opportunity for individuals to engage in tasks that allow the inner
self to be challenged, transformed and for personal perceptions and patterns to be
discovered, their self-efficacy beliefs may be distorted. Engaging tasks provide
opportunities wherein cognitive, motivational, and affective processes serve as catalysts
for individual thoughts, feelings, motivation, and behavior to develop (Bandura, 1977).
In light of academic development, whatever students believe about their ability to
control learning and master concepts determines their motivation level, aspirations, and
academic performance (Bandura, 1993). It seems reasonable that gifted students would
have high self-efficacy that propels them to perform at high levels, but research
acknowledges that gifted students, despite their high intellectual abilities, are vulnerable
to social and emotional problems comparable to those experienced by their non-gifted
peers (Blackburn & Erickson, 1986; Pfeiffer & Stocking, 2000). Moreover, some social
scientists report that gifted African American students are faced with obstacles, options,
and external pressures that impact their social and emotional well-being (Lindstrom &
Van Sant, 1986).
Socially, gifted African American students experience negative pressures that
may result in their rejection of ongoing participation in the advanced programs. In
addition to taking steps to avoid negative teacher-student relationships, many gifted
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African American students seek to protect themselves from volleying between isolation
that occurs when their White peers will not accept them and being teased by their African
American peers who may not share similar academic aspirations (Inman, 2010).
The state and national academic reports, like Georgia’s Criterion Reference
Competency Test (CRCT) and the National Assessment for Educational Progress
(NAEP), serve as a constant reminder to these students that society holds a negative
stereotype regarding their group and their ability to perform well in mathematics. This
stereotype threat (Steele & Aronson, 1995) has the potential to impair students’
performance in advanced mathematics if they fear confirming the stereotype that African
American students consistently underperform in mathematics.
For this study, the researcher focused attention on students who renounced
negative stereotypes and displayed their intellectual ability and mathematical skills
through successfully completing ninth-grade advanced mathematics with a grade of 80 or
higher. When gifted African American students do not have the fortitude to handle the
pressures found in advanced-level mathematics courses, the easier choice is to opt out.
Losing gifted and non-gifted individuals at one level, namely high school, can result in a
continued trend of underrepresentation of African Americans in scientific careers in the
United States (Johnson & Kritsonis, 2006).
Concerned educators are becoming more interested in what can be done to help
students, especially African Americans, who are oriented toward selecting math-based
careers. However, they realize that interest alone is insufficient since one’s self-efficacy,
social interactions, and engagement in constructing mathematical understanding are
important elements of students’ being willing to commit to the challenge of struggling,
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overcoming obstacles, and persisting in the face of adversity so that they are able to
achieve their career aspirations. This study sought to contribute to the body of literature
that documents the voices of gifted and non-gifted African American students who persist
in advanced mathematics. These are the students who could potentially join the ranks of
those who operate in the pipeline of Americans equipped with STEM knowledge and
skills.
Statement of the Problem
According to Johnson and Watson (2005), the underrepresentation of African
Americans in scientific careers is the result of a historical plight that must be addressed if
the United States is to remain competitive in the global economy. Even in the 21st
century, African Americans make up about 11.3% of the labor force, but only represent
4.2% of natural scientists, 7.6% of math and computer scientists, and 4.6% of engineers
(Johnson & Watson, 2005). Possible reasons for such underrepresentation of African
Americans participating in the STEM labor force can be traced by examining their
performance on national assessments. The 2011 NAEP reveals that 35% of eighth-grade
students performed at or above the 2011 proficiency level (NCES, 2011a). O f this 35%,
African American students made up only 13% of those who performed at or above
proficient, and only two percent appear in the advanced category. Furthermore, in
Georgia, where this study took place, NAEP results show that eighth grade students
scored below basic level in mathematics, with an average scale score of 278, when
compared to the national public score of 283.
Typically, literature emphasizes the gap that exists between standardized test
scores of African American students and students of others ethnicities who perform better
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in mathematics. The researcher believes that turning attention to African American
students who perform well on standardized tests and succeed in advanced mathematics is
equally as important as calling attention to those who are not performing well. This study
sought students’ perspectives because the researcher hypothesizes they may provide
insight that can only enhance national efforts to improve African American students’
mathematical experiences and success.
Since African American students in the United States have not performed to their
greatest mathematics potential when compared to Asians and Whites, the best way to
improve the overall academic status of the nation is to make intentional efforts to
understand why successful students are not choosing STEM careers. This examination
must include gifted and non-gifted African American students since members of both
designations are represented in advanced mathematics classrooms, and both groups are
reflected in the number of students who opt out of STEM careers. It is also important to
compare the perceptions of these two groups because many of the students who are
identified gifted in Georgia, prior to ninth grade, have received at least five segments per
week of state mandated services wherein the “content, teaching strategies and
expectations of student mastery have been adjusted to be appropriate for gifted students”
(Georgia Department of Education, 2012b, Section V Gifted Service Delivery Models,
para. 2). In fact, some gifted students have engaged in gifted-level coursework from
elementary through high school whereas others may have only participated since middle
school. Students who enrolled in algebra as eighth-graders, a likely option for gifted
students but not as likely for non-gifted students, were more likely to participate in highlevel math courses like trigonometry or calculus in high school than students who did not
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enroll in algebra as eighth-graders (NCES, 2012). This implies that students who have the
opportunity to engage in high-level math prior to ninth grade are better equipped with the
experiences, skills and beliefs that foster future participation in challenging mathematics
courses.
Differentiating the two groups, when analyzing student perceptions regarding
their academic performance in ninth-grade advanced mathematics, is likely to reveal
variations in the source of students’ self-efficacy beliefs. For example, the researcher may
find that gifted students attribute their self-efficacy beliefs to vicarious experience (Dai,
Moon, & Feldhusen, 1998) or social persuasion while advanced content students may
attribute their beliefs to mastery experiences. Advanced content students, who are taking
advanced mathematics without the gifted label, may not have prior exposure to complex
and challenging content that require intellectual struggle. Furthermore, they may not
have consistent exposure to instructional strategies that are designed to emphasize higher
order thinking, and to developing their problem solving and communication skills prior to
high school.
Gaining access to the perceptions of the highest performing students, both gifted
and non-gifted who chose to accept the challenge of rigorous coursework, is likely to
provide insight on what interventions to offer students in regular mathematics classes
who possess positive self-efficacy beliefs in relation to mathematics but lack the courage
to pursue advanced coursework. Having this focus could foster an increase in the number
of African American students interested in pursuing STEM-related careers, improve the
number of individuals positioned to earn degrees that facilitate higher earning potential,
and impact our global economy by having more diverse individuals who contribute to
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making our society globally competitive thereby contributing to improvements overall in
the national economy (National Science Board, 2010).
When considering President Obama’s initial speech for 2009 Educate to Innovate,
a program designed to improve student participation and performance in STEM, it is
apparent that increased academic performance in science and math was a national
concern. His recent acceptance speech, delivered on Election Night 2012, reinforces that
national concern when he stated:
Despite all our differences, most of us share certain hopes for America’s future.
We want our kids to grow up in a country where they have access to the best
schools and the best teachers; a country that lives up to its legacy as the global
leader in technology, discovery and innovation, with all the good jobs and new
businesses that follow. (White House, 2012, para. 14).
This statement suggests that the best schools and the best teachers are committed to
improving student participation and performance in STEM since these programs feature
challenging content, discovery, innovation, creative thinking and provide opportunities
for meaningful uses of technology. Since international data, as represented in the Program
for International Student Assessment (PISA) comparison, reveal that students in the
United States ranked 3 Ist out of 65 in mathematics literacy and 23rd out of 65 in science
literacy (NCES, 201 lb), it seems these data indicate a need for students in the United
States to embrace challenges associated with rigorous coursework in the fields of math
and science. There is no cognitive justification why more of the nation’s top-performing
African American students are not embracing this challenge. When the relatively small
numbers of African American gifted and non-gifted students who are prepared to be
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successful in advanced mathematics courses opt out of the rigorous coursework, their
choice or lack of strong academic preparation is likely to cause a leak in the STEM
pipeline - given mathematics is the underlying foundation for STEM disciplines (Jett,
2011). This leak makes a small yet important contribution to the problem of
underrepresentation of minorities in the pursuit of postsecondary STEM studies and
careers, which are two areas where the United States reported the largest leaks (Jacobs &
Simpkins, 2005). In order to increase the number of African American students who
enroll in the necessary foundation courses, such as algebra and calculus, strategic efforts
are necessary at the school and district levels in order to facilitate the placement of
students higher in the math pipelines, and potentially lead them into career fields that
support STEM degree completion.
According to the National Governors Association (2011), there is a relationship
between strong academic preparation in high school and STEM degree completion rates.
It is important for students to see the connection between their future career opportunities
and taking challenging courses in mathematics and science. An analysis of the most
recent publication by the NCES (2012) reveals that the number of high school graduates,
who took advanced mathematics courses while in high school, increased from 1990 to
2009. Across subgroups, the percentages of high school graduates who had taken
advanced calculus were generally higher in 2009 than in 1990. However, a close
examination of data specific to African American students reveal that only 6% of these
high school graduates took calculus compared to 42% Asian, 18% White, and 9%
Hispanic. Once again, African American students had the lowest representation among
subgroups in advanced calculus. The implication here is a need to address the perceived
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lack of relevance of advanced calculus to future career aspirations. Concerted efforts
made by educators to help African American students see the connection between their
career options and taking advanced mathematics is likely to improve the STEM pipeline
thereby improving the innovation pipeline and contributing to economic growth in the
United States.
In a time where educational policies are pressing for higher mathematical
standards, progress has been made in raising the level of course offerings and increasing
the number of minorities participating in overall advanced course taking. Nevertheless,
little has been done to reduce the specific gap that exists between African American
students and Whites. If the percentage of African Americans in the national mathematics
pipeline is lower than that of any other subgroup, it lessens the chance of increasing their
participation in the nation’s STEM careers. While improvements have been made, far too
many African American students who are capable of performing well in advanced
mathematics are following the pattern of leaking from the mathematics pipeline (Oakes,
1990b; Stage & Maple, 1996). Rather than oversimplifying why highly able students are
leaking from the pipeline, additional research is needed on different factors that affect
their participation in advanced mathematics, STEM education at the college level, and
ultimately STEM careers. The pipeline must be clearly understood in order to take
actions that prevent future leakage. There are some African American students who
persist in advanced mathematics even in the face of nonacademic factors (i.e., racial
identity, self-efficacy, social support) that could otherwise cause them to fall off of the
math trajectory thus contributing to the leaky pipeline.

If the United States is to remain positioned as a leader in research, science and
engineering, it is imperative to understand the perceptions of African American students
who are successful in advanced mathematics knowing that their contributions could
inform future efforts, interventions, and policies made to increase minority representation
in high school advanced mathematics, postsecondary STEM studies and ultimately
STEM careers. This study sought to uncover and compare the perceptions of African
American students who have gained and sustained access to the mathematics pipeline
thereby making them likely candidates for high-quality jobs in the future and designers of
new science and technology that will meet the nation's complex needs.
The research literature documents the lack of mathematics achievement and
persistence in African American students (Martin, 2009b; Nasir, 2002; Stinson 2006). A
continued focus on African American students who underachieve falls short of providing
researchers with detailed information that could be used to highlight best practices and
habits of mind that contribute to the success of these students in advanced mathematics.
This study sought to contribute to the sparse body of literature documenting African
American students who were able to navigate the advanced math settings where it was
likely that stereotypes were a reality, individual identities were questioned, and selfefficacy beliefs were challenged yet they were able to persist and succeed in ninth-grade
advanced mathematics.
Purpose of the Study
The purpose of this study was to investigate and describe the perceptions of
successful African American students who have gained and sustained access to the
advanced mathematics pipeline. The study applied self-efficacy framework to examine

20

the beliefs of students regarding their motivation and academic performance in
mathematics. It also investigated the perceptions of teachers regarding the self-efficacy
beliefs of African American students who were successful in ninth-grade advanced
mathematics. When considering the classification of students, it was hypothesized that
those who are identified as gifted and view advanced mathematics as a means to
achieving their career goals want to excel and advance more in mathematics despite their
personal feelings toward the subject.
Research Questions
1. What are the comparisons between the perceptions of successful gifted and nongifted, African American students regarding their performance in ninth-grade
advanced mathematics?
2. What are teachers’ perceptions of the self-efficacy beliefs of African American
students who are successful in ninth-grade advanced mathematics?
Overview of Methodology
A qualitative methodology and case study research design was used to investigate
the perceptions of African American students who experienced success in ninth-grade
advanced mathematics. The purpose of this qualitative research was to illuminate the
lived experiences of those participating in the study (Polkinghome, 2005) with a specific
focus on understanding their self-efficacy beliefs. Case study was most appropriate for
this investigation since students’ successful performance and the context in which it
occurred are inseparable (Yin, 2003). A case study method allowed the researcher to
engage in an in-depth exploration of a single case in order to understand the multifaceted
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experiences of these students (Mertens, 2010). Furthermore, case study demanded that
the researcher provide a description of each experience in context.
For this study, participants were purposefully selected from an urban school
district in Middle Georgia. Although there were a relatively small number of individuals
who meet the ethnic and academic criteria that bounds this case study, those who were
eligible to be interviewed were invited to participate in the study. Additionally, this
sample was a convenience group making it possible to access a cooperative sample and
individuals who shared common experiences, which were likely to yield valuable
information regarding reasons African American students gave for successfully
completing ninth-grade advanced mathematics. Moreover, this sample was able to
provide insights that represent members of the populace, which could not be provided by
random sampling (Maxwell, 2009). Sources of data included semi-structured interviews
from four identified gifted students and four non-gifted students who successfully
completed ninth-grade advanced mathematics as well as two teachers who provided
instruction in advanced mathematics. In addition, student transcripts, containing
quantitative information as seen in Table 1, were used to create individual student
profiles.
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Table 1
Student Transcript Data

8th GRADE MATH
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Student B
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Meets

B
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C

Meets

B
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M

11th

Exceeds

C

Does Not Meet

B-

Student E

F

11th

Exceeds

A

Meets

A

Student F

F

10th

Meets

A

Meets

A

Student G

F

12th

Meets

B

Does Not Meet

B-

Student H

M

12th

Exceeds

B

Exceeds

A
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e

<
u
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Final Grade

Final Grade

F

Gender

Student A

Participant

CRCT Score

o»
>
-J
u
"O
«u

9th GRADE MATH

U

a
U

8th Grade CRCT SCORING GUIDE
799 and below Does Not Meet
Standards
800-849
Meets Standards
850 and above Exceeds Standards

9th Grade EOCT SCORING GUIDE
200-399
Does Not Meet
Standards
400-449
Meets Standards
450-600
Exceeds Standards

The sample size for this study met the detailed guidelines as outlined by Morse
(1994) who recommends that the researcher interview at least six participants in studies
designed to gain an in-depth understanding of a specific phenomenon. Guided by social
cognitive factors identified in literature, the researcher sought to understand these African
American students’ experiences and the perceived impact of self-efficacy beliefs on their
success in advanced mathematics at the high school level.
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The purpose o f conducting interviews was to investigate reasons these students
gave for their academic success in Accelerated Math I between the 2009 and 2012 school
years. Success was indicated by a final grade of 80 or higher in advanced mathematics.
The choice to interview eight students was made by the researcher because it reduced the
suspicion that her skills were limited to one case. Eight interviews are close to twelve,
which research indicated was enough to reach a point of saturation or redundancy
(Lincoln & Guba, 1985) while showing that the researcher was able to practice the
complete cycle of case study research (Yin, 2003) helping to strengthen the case.
In addition to investigating reasons students gave for their academic success, the
research sought to illuminate the perceived reasons teachers give for the achievement of
African American students in advanced mathematics. Using archived information, from
the Infinite Campus database, the researcher created individual profiles that contain
students’ academic transcript data (i.e., current grade level, final grade in ninth-grade
advanced math, final student grade in 8th grade math, and standardized test scores on the
th

8 grade CRCT in math). As the researcher looked within and across individual cases,
coding strategies were applied, common themes emerged, and data were used to provide
a detailed description, analysis, and interpretation of the themes (Stake, 1995).
Assumptions
There are five assumptions that arise in this research study. The following
assumptions are rooted in experiences, conversations with parents and students, and
indirect investigations of advanced math classes at the high school level. As a parent of
three children, all who have had experiences with advanced mathematics, it was first
assumed that there are teachers who are able to help students see why math matters in
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relation to their future career choices. Therefore, they employ instructional practices that
build upon students’ personal beliefs about their ability to do the mathematics, and
encourage students to persist in advanced math despite the challenges they may face.
Secondly, it was assumed that students who are willing to struggle to remain in the
mathematics pipeline do so because they understand how current decisions are related to
their future academic options. A third assumption was that there are teachers who are
able to look past students’ average performance, as indicated by a grade between 70 and
79, and see their potential for becoming future scientists, technologists, engineers, or
mathematicians. More importantly, they were able to help students connect and improve
their short-term performance in hope of attaining their long-term career goals. The fourth
assumption was that African American students who succeed in advanced mathematics
have high self-efficacy beliefs that allow them to view challenging mathematics
experiences as a means to achieving their educational and career goals. Consequently,
they wanted to excel and advance more in mathematics despite their personal feelings
toward the subject. Lastly, the assumption was that educators have the ability to
influence African American students in a manner that promotes increased participation in
advanced mathematics thereby increasing students’ capacity to choose from an array of
math-related career options.
Limitations
This study was limited by several factors. The limited population of high school
students participating in advanced mathematics resulted in a more limited sample size of
African American students who participated in ninth-grade advanced mathematics. In
addition, the state of Georgia used End O f Course Tests (EOCT) to assess students’
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mastery in advanced mathematics. Because this assessment and the cutoff scores
associated with it were specific to Georgia, the knowledge gained from this study inhibits
the generalizability to African American students throughout the nation. However, if the
factors that affected students’ success were true in this case, it is likely to be true in
others. Hence, insights gained from this case provided valuable information that can lead
to further research on African American students in advanced mathematics.
When considering limitations associated with the four participants who are
identified as gifted, it was important to note that the way in which students qualify for
gifted services varies for each state; therefore, reciprocity was not granted to gifted
students who moved from one state to the next. Consequently, the criteria used to
determine gifted eligibility was a limitation.
Finally, the use of students’ final grades did not account for prior preparation of
students who were exposed to advanced mathematics coursework in elementary and
middle school versus those students who were not exposed to advanced mathematics
coursework prior to high school. In other words, some non-gifted students had access to
gifted-level mathematics at the elementary and middle school level while others did not
have similar access. This study did not differentiated between those who did and those
who did not. Although these factors limit the generalizability of this particular research
study, the findings of this study revealed a variety of beliefs, behaviors, and experiences
that can lead to further research on increasing the participation of African American
students in advanced mathematics. A review of literature indicated that a small sample
size supported by rich descriptions may contain valuable insight into people’s views and
experiences (Patton, 2002).
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Definition of Key Terms
Advanced Mathematics: A sequence of fast-tracked mathematics courses designed to
prepare students for Advanced Placement Calculus (Georgia Department of Education,
2012a).
African American: The most recent classification used for identifying individuals of the
Black race (Baldwin & Vialle, 1999). It is important to note that this study uses the terms
“Black” and “African American” interchangeably since contemporary literature is
saturated with the use of the term African American. However, literature prior to 1980
and the most recent assessment reports use the term Black.
Case study: A process used to investigate a single unit that is confined to specific criteria
and a product containing an in-depth description and analysis of some phenomenon
experienced by a limited number of individuals (Merriam, 2009).
Constructivism: The theory of knowledge that argues that humans generate or construct
knowledge and meaning through interaction between their experiences and ideas (Piaget,
1973; Bruning, Schraw, Norby, & Ronning, 2010).
Gifted'. A student who demonstrates a high degree of intellectual and/or creative ability
(ies), exhibits an exceptionally high degree of motivation, and/or excels in specific
academic fields, and who need special instruction and/or special ancillary services to
achieve at levels commensurate with his or her abilities. The abilities manifest in a
collection of traits, aptitudes and behaviors that, when taken together, are indicative of
gifted potential. (Georgia Department of Education, 2012b, p. 23)
Non-gifted: A term used to distinguish gifted students who met state criteria on normreferenced tests from those students not labeled gifted by their school district or the
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researcher.
Perceptions: a fluid set of ideas that influence the memories people use to understand
and participate in the present as well as ideas used to anticipate the future; they affect the
possibilities that people imagine or ignore and the goals that they are willing to pursue
(Blake & Sekuler, 2006).
Self-efficacy: Beliefs an individual holds about his or her capabilities to plan and
implement specific actions that lead to success. Such beliefs influence how a plan is
implemented, the amount of effort given to its implementation, the commitment to its
completion even in the face of obstacles and failures, and the level of understanding one
has concerning personal accomplishments (Bandura, 1977).
Summary
This qualitative case study was designed to investigate and describe the perceived
reasons for African American students’ successful performance in ninth-grade advanced
mathematics. Also, this study sought to investigate the factors or reasons teachers
ascribed to the success o f these students. Furthermore, the study compared the
perceptions and experiences of gifted and non-gifted students in relation to ninth-grade
advanced mathematics. Investigating students’ perspectives regarding their mathematical
abilities required a research design that used qualitative methods to collect and analyze
data.
Chapter One introduced the background of the problem, theoretical framework,
conceptual underpinnings for the study, purpose of the study, research questions, brief
methodology, limitations, and definition of key terms. Chapter Two contains an initial
review of related literature to provide a foundation for the research project. Additional
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research was added, as needed, during the process. The research design and methodology
are described in Chapter Three, and analysis of the data is reported in Chapter Four.
Finally, the findings, conclusions, and implications are included in Chapter Five.

CHAPTER 2
REVIEW OF THE LITERATURE
This study acknowledges a need to better understand the perceptions of African
American or Black students’ success in advanced-level mathematics courses as well as
factors that support gifted and non-gifted high school students’ participation, interest,
motivation, and future endeavors. It is also important to note that this study used the
terms “Black” and “African American” interchangeably since literature prior to 1980 and
the most recent assessment reports use the term “Black” while contemporary literature is
saturated with the use of the term “African American.”
According to the 2010 Census Briefs, the term “Black” includes everyone,
regardless of their nationality (Rastogi, Johnson, Hoeffel, & Drewery, 2011). For this
study, the term “Black” or “African American” only refers to those students who are
descendants of those who were enslaved and brought to the United States during the time
of segregation and legal discrimination. As Chapter 1 illustrated, there are a host of
academic, social, psychological, and cultural factors that may adversely affect the
participation and persistence of African American students in advanced mathematics.
However, some African American students manage to remain resilient in the face of
challenges, and experience ongoing success as they travel the mathematics trajectory. As
noted, it is these students’ voices that this study sought to document. Chapter 2 explores
the status of United States students on Trends in International Mathematics and Science
Study (TIMSS), minority participation in STEM, the current status of minorities in
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mathematics, giftedness and gifted education, mathematics achievement, minorities,
historical barriers, and self-efficacy.
STEM Careers and Minority Participation
Over the past decade, there has been growth in the enrollment of women and
minorities in higher education; however, when compared to their White counterparts,
underrepresented minorities are not experiencing similar growth in their participation in
STEM disciplines (BHEF, 2006). For years, the nation depended on a STEM workforce
dominated by White and Asian laborers. Today, there is widespread agreement that the
nation’s ability to remain a global leader depends on strategic efforts for developing the
minds and talents of all Americans, especially underrepresented minorities and women
who are making up an increasing presence in college (National Academies Press, 2011).
If projections cited in the 2012 Science and Engineering Indicators are accurate,
undergraduate enrollment in the United States will experience a 16% increase between
2008 and 2019. This enrollment increase is likely to include a percentage of
underrepresented minorities who could become potential seekers of STEM careers;
however, given their current representation, an increase in enrollment without support
will not provide equal opportunity.
To simply examine increased minority enrollment and ignore the inherent
inequities associated with a lack of strategic efforts for developing the minds and talents
of underrepresented minorities would be equivalent to asserting that Plessy v. Ferguson
was a sufficient court ruling to guarantee quality education for all Americans. Beginning
with Plessy v. Ferguson in 1896 through Brown v. Board of Education of Topeka, Kansas
in 1954, into the 1965 Elementary and Secondary Education Act (ESEA), and now the
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No Child Left Behind Act (NCLB), equal opportunity and educational access has been
and continues to be an outcry in America (Blanchett, Mumford, & Beachum, 2005). The
latest reports on intentions of freshmen to major in science & engineering fields,
indicated in Table 2, reveal that 36.5% of African American males and females intend to
major in science and engineering fields. Yet, only 0.5% of these students plan to major
in mathematics, thus decreasing the chance of diversifying STEM fields, and reducing the
possibility of advancing African American representation in engineering, medicine,
pharmacy, and other professions where a degree in mathematics is beneficial (National
Science Foundation, 2012). Moreover, this obstruction impacts the number of
knowledgeable African American scientists, engineers, physicians, and mathematicians
who influence policy in the United States.
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Table 2
Freshmen Intentions to Major in Science & Engineering
[Percent)
Social/
behavioral
sconces

Ai S&E majors

Biological/
agricuRural
sciences

38.4

11.6

33.3
44.1

12.4

1.5
0.4

10.0

2.9

4.0
17.9

37.0
31.1

10.8
112

1.4

10.5

0.9

0.3

4.0

0.8

Male
Aaian

43.8
49.0

10.0

2.7

1.1

3.6

18.3

Famale
Male
Black

43.1

19.9

22
0.8

18.0
14.7
72

10.6
12.4
8.4

12
1.1

3.0
2.6

9.6
11.5

54.5
36.5

Female

2.6
1.1

Male
Hispanic/Latino

35.3
39.4
40.7

16.2
10.9
12.8
82
11.7

4.9
1.5

Female
Male

44.4

12.9
9.7
8.9
10.2
7.5

0.6
2.7

fece/ethnidty and sex
Al races/ethnwties
Female
Male
White
Famale

American Indian
Female
Male

38.1
27.6
23.6
31.4

Computer
sciences

3.5

1,5
0.0
1.3

Engineering

Mathematics/
statistics

Physical
sconces

0.9
0.7

2.7

11.4

22
3.4

13.6
8.8

2.8
2.4

10.3

22.7
7.4

1.1

1.3

32

7.6

32

0.5
0.5

1.8
1.7

13.3
16.0

14.6
9.3

0.5
0.7

9.0
15.6

32

0.6

22
1.9
1.7

18.2
5.6
1.6
112

0.8
0.1
0.1
0.0

2.3
1.9
12
3.0

19.1
10.7
9.6
10.5
8.4

S&E = science and engineering.
MOTES: Indudes first-year students at all 4-year colleges. Raoe/ettmidty categories ate those used in survey's data cotecbon
SOURCE: Higher Education Research Institute. University of California at Los Angeles, special tabulations (2011) of the Survey of the American Freshman.

Note. “Intentions of Freshmen to Major in Science & Engineering Field, by
race/ethnicity and sex: 2010” (National Science Foundation, 2012).

Diversity is an asset. In the 2011 Annual Report published by the National
Action Council for Minorities in Engineering, President and Chief Executive Officer
Irving Pressley McPhail proclaims that the absence of diversity puts our nation in danger
of losing the components that makes us competitive. Specifically, a lack of diversity
threatens our designs, our products, and our creativity thereby closing doors to new
approaches to solving problems and ways of thinking. Diversity drives innovation;
therefore, increasing diversity in postsecondary pursuits and STEM professions increases
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the potential for greatness in the nation. (National Action Council for Minorities in
Engineering, 2011).
The need to increase the proportion of underrepresented minorities and females in
STEM fields has been a topic of discussion among education researchers for many years
(Valla & Williams, 2012). In 1957, the Soviet Union successfully launched Sputnik. In
1958, Congress passed the National Defense and Education Act (NDEA) to improve
STEM participation. The launch of Sputnik and responses to the launching signified that
our nation lagged behind in STEM. The establishment of the Advanced Placement
Program was one response to the nation’s need for a better-educated populace. This
program started in the 1950’s and still maintains its rank as the leader in advancing
excellence in secondary education throughout the United States (College Board, 2003).
If the nation is to advance in STEM, efforts must be made to develop and diversify the
talent pool.
Berryman (1983) discussed how the scientific and mathematical talent pool
begins in elementary school and reaches its maximum size prior to ninth grade. Using
national data, she found that women leave the pipeline at the end of high school or during
college years while most African Americans and Hispanics leave much earlier in the
schooling process. Furthermore, minorities who continue in the high school pipeline are
less likely than Whites to choose careers in science or mathematics. Oakes (1990a)
examined the obstacles talented women face in education and the labor-market that
prevent them from pursuing careers in science and engineering. This previous research
suggests that the need to increase participation of underrepresented minorities in STEM
and diversify the workforce is not new; yet, it is critical to the economic growth our

34

nation. In the 2010 Report to the President, advisors on science and technology warned
that the wealth and welfare of the United States has become increasingly dependent on a
STEM workforce and population that are literate in science, mathematics, and technology
(White House, 2010). Again, this speaks to widespread recognition for the need to
increase diversity in STEM fields. Tsui (2007) suggested that the U.S. focuses on
increasing its native talent through recruitment and retention strategies that attract and
retain women and underrepresented minorities in STEM fields because African
Americans and Latinos are part of the fastest growing percentage of the school-age
population. For decades, there has been an increased interest in improving the STEM
career pipeline in an effort to improve the innovation pipeline and contribute to economic
growth in the United States.
Women and minority participation in STEM has been a topic of interest for many
years. Over the past 15 years, the number of bachelor degrees has risen steadily reaching
about half a million degrees awarded in 2009 (National Science Board, 2012). According
to the report, since the late 1990s, about 57% of all bachelor degrees, and half of all
science and engineering bachelor degrees were awarded to women. Women earned more
degrees in chemistry, biology, agriculture, and psychology while more men earned
degrees in computer science, physics, and engineering (National Science Board, 2012).
However, in the last ten years, the percentage of bachelor degrees in mathematics,
engineering, and computer science that were awarded to women has declined.
Between 2000 and 2009, enrollment for underrepresented minorities in bachelor
degree programs increased (National Science Board, 2012). Underrepresented minorities
accounted for 12% of the student enrollment in science and engineering graduate

programs. In 2009, Blacks received 10% of the master degrees awarded in science and
engineering. This is up from the 8% reported in 2000. Similarly, the number of doctoral
degrees earned by Blacks increased from 2,147 recipients in 2000 to 3,645 recipients in
2009 showing an increase of about 1.7%. The participation of underrepresented
minorities in STEM is worth noting since diversifying the university setting has the
potential to make educational experiences richer (Burke, 2007). Moreover, their
participation is likely to enrich the quality of the STEM workforce as they bring new
perspectives to the field.
Current International Status of 8th Grade Students in Mathematics
Since 1995, the International Association for the Evaluation of Educational
Achievement (IEA) has conducted the TIMSS. TIMSS assesses the performance of U.S.
students in eighth grade mathematics and science comparing these students to their peers
in other nations. The change in average mathematics scores for eighth grade students in
the U.S. went from an average score of 492 in 1995 to an average score of 509 in 2011
accounting for a 17-point increase. In 1995,42 countries, including the United States,
participated in TIMSS, and eighth grade students obtained an average score that was
below the international average of 513. However, in 2011, 56 countries, including the
United States, participated in the study. The results of this study show the U.S. among the
top 24 out of 56 education systems in eighth grade mathematics since students obtained
an average score of 509, which was higher than the international TIMSS scale average of
500 (NCES, 201 lc). Still, it is important to note that while White eighth grade math
students had an average of 530, their African American colleagues had an average score
of 465. Knowledge of the status of U.S. students in relation to other countries is relevant
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to this study because these data highlight a growing need for our education system to
increase and improve its mathematics pipeline. A focus on increasing and improving the
number of African American students who are successful in advanced mathematics can
positively impact the average score of U.S. students thereby helping the country maintain
its competitive edge.
Current National Status of Minorities in Mathematics
Since 1973, students ages 9, 14 and 17 have been tested in science and
mathematics. Mathematics achievement is reported on a scale that includes four levels:
Below Basic, Basic, Proficient, and Advanced. Findings from the NAEP 2003
Assessment in Mathematics indicate gains in the number of eighth grade students who
performed at or above Proficient level in mathematics (NCES, 2003). This was an
increase of approximately 14 points achieved between 1990 and 2003. The data also
shows that White, Black, and Hispanics students improved their average scores in
mathematics between 2000 and 2003, but the score gap between White and Black
students still existed. In 2005, the White-Black score gap in mathematics decreased by
12 points for 9-year olds, 19 points for 13-year olds, and 12 points for 17-year olds, but
White students outperformed Black students (NCES, 2005). In 2007, data show that
White, Black, Hispanic, and Asian students showed higher average math scores. From
1990 to 2007, Black students showed the greatest gains with a 35 point increase
compared to gains for 28 points for White students, and 27 points for Hispanic students
(NCES, 2007). However, gains did not continue from 2007 to 2009 (NCES, 2009). The
2011 National Assessment for Educational Progress (NAEP) reveals 35 percent of eighthgrade students performed at or above the 2011 proficiency level (NCES, 201 la). Of this
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35 percent, Black students made up 12 percent of those who performed at or above
proficient and only two percent were advanced. In Georgia, eighth grade students had an
average score of 278, which is below the proficient level of 299 in mathematics. Since
students in the United States have not performed to their greatest mathematics potential,
the best way to improve the overall academic status of the nation is to make intentional
efforts to improve the entire mathematics pipeline. This pipeline must include Black or
African American students.
Mathematics Achievement in the Middle Grades
Mathematics achievement is a critical requirement if the United States is to
maintain its edge in the global economy. It is well documented that nations like China,
Singapore, Japan, South Korea, and other East Asian countries outperform the United
States and other industrialized nations in mathematics achievement (Mullis, Martin, Foy,
& Arora, 2011; NCES, 201 lb; Zhou, Peverly, Boehm, & Lin, 2000). In Harvard’s report
entitled U. S. Math Performance in Global Perspective, Hanushek, Peterson, and
Woessmann (2010) explained that only 6 percent of U.S. students performed at the
advanced level in mathematics. In the latest document entitled Achievement Growth:
International and U.S. State Trends in Student Performance, Hanushek, Peterson, and
Woessmann (2010) reported that the rate of improvement within the United States places
the country between 24 countries that are improving at a faster rate than the U.S. and 24
countries that are lagging behind. Being in the middle, or what could be considered
mediocre, could pose a threat to the nation’s ability to thrive, much less lead, in the
global economy.
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Historically, African American students have been underrepresented in advanced
level courses, especially mathematics (Johnson & Kritsonis, 2006). Stiff and Harvey
(1988) suggested that the mathematics classroom is one of the most segregated places in
the United States. Despite efforts to promote equity and excellence and some
improvement in advanced mathematics course taking, data from the College Board
(2012) showed that African American graduates, when compared to Whites and other
ethnic minorities, were the most underrepresented group in Advanced Placement
classrooms. Johnson and Kritsonis (2006) reported that not only are African American
students significantly underrepresented in advanced mathematics courses, but also they
have less access to these courses than before the mid-1960s. Handwerk, Tognatta, Coley,
and Gitomer (2008) reported that African Americans seniors comprised about 14 percent
of all public high schools, but only about seven percent on the population of students
taking AP Exams. Moreover, a closer look at the top five AP Exams taken by African
American graduates reveal that mathematics did not make the cut among literature, U.S.
history, government and politics, and psychology.
The rationale for the 1954 Brown v BOE decision was to improve the access that
minority students have to high quality education. By access to educational experiences
and resources that were generally available to White students, minority students would
have a greater chance of improving their lives. Scholars like Oakes (1995) supported this
view stating that tracking or within school segregation limited or even denied minority
students access to advanced courses. However, recent open-access efforts from the
College Board may support the view of scholars who suggest that even after controlling
for access, a significant number of African American students still do not choose

advanced mathematics (Martin, 2000; Moses & Cobb, 2001). Studies have shown that
various factors, including racial identity, mathematics self-efficacy, relationship with
others, and future aspirations, impact high school math students’ decision to opt out of
taking advanced math. Martin (2007) argued that the race-related experiences of African
American students and encounters throughout their mathematics education contribute to
the co-construction of their math identities and racial identities. These students’ identities
are further informed by national reports of how well or poorly African American students
perform on standardized tests when compared to their White or Asian counterparts.
More often than not, the social context of these reports characterizes African Americans
as a deficient group that is positioned at the bottom of the “racial hierarchy of
mathematical ability” (p. 11).
Noble (2011) found, through mathematics autobiographies and interviews, that
the judgments of African American male students regarding their mathematics abilities
were informed by vicarious experiences. Most of the young men, all who attended a
Historically Black College and University (HBCU), provided the most details with
respect to their ability to achieve certain results after observing other people of similar
ability experience academic success. Foust, Hertberg-Davis, and Callahan (2009)
explored the perceptions of students regarding non-academic advantages and
disadvantages of Advanced Placement (AP) and International Baccalaureate (IB)
program participation. The exploration was part of a larger study designed to investigate
where AP and IB courses fit in the broad range of gifted high school course taking.
Student participants were selected from four schools within one state, and in-depth
interview data were collected and used to provide in-depth multiple-case analysis. These
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researchers reported that students who participate in AP courses, like advanced
mathematics, gain academic and social experiences that lead to the formation of
relationships with a close-knit community of friends, develop pride in completing more
challenging work, enjoy more respect and responsibility from teachers, and increase their
chances of completing college successfully. On the other hand, these students reported
that participation in AP or IB courses comes with negative stereotypes that limit their
range of acceptance among their non-AP peers, a heavy workload that is cognitively
demanding and time-consuming, stress levels that make them feel like emotional timebombs, and fatigue from sacrificing sleep in order to complete assignments.
Additionally, a recent study by Wang (2012) drew upon literature in higher
education and social cognitive career theory to gain an understanding of the decisions
that recent high school graduates made to pursue postsecondary study in STEM fields.
Findings from this study suggest that high school math achievement, exposure to math
and science courses, and math self-efficacy beliefs affect students’ decision to major in
STEM fields. In addition, the researcher found, from interactions with postsecondary
graduates, that students’ high school math achievement directly influenced their entrance
into STEM majors. However, it is important to note that racial ethnic background also
play a significant role in whether or not high school math achievement effect one’s
decision to major in STEM fields (Wang, 2012).
Giftedness and Gifted Education
For decades, scholars have sought to define, measure, and explain giftedness.
Many have even debated whether giftedness is primarily a cognitive construct or a
function of experience or insight (Ford, 1996). Societies throughout the world have held
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varying views of how to define giftedness; consequently, the concept of giftedness has
evolved over time. In the United States alone, there has been and still is disagreement
over a definition of giftedness.
In the field of gifted education, pioneering researchers include key individuals
Lewis M. Terman, the father of gifted education movement and publisher of the
Stanford-Binet along with Leta Hollingworth, who studied the nature of highly gifted
youth and published the first textbook on gifted education (Jolly, 2005). Although both
Terman and Hollingworth focused on high intelligence quotient (IQ) as the primary
indicator of intelligence, Hollingworth sought to understand the individual child because
she believed it was unreasonable to reduce individual lives to statistical averages
(Silverman, 1990). In other words, there is more to a child than an IQ score, and the
factors beyond a score must be explored in order to move children toward achieving their
potential.
Traditionally, the definition of giftedness and identification of students who were
gifted relied on criteria that emphasized measures of intellectual ability. However, in
response to the Russian launch of Sputnik in 1957, the definition grew to include broader
concepts of intelligences such as motivation, creativity and leadership ability (Matthews,
2004). Former U.S. Commissioner Sidney Marland published the first federal definition
of giftedness. In the report, Marland (1972) described gifted and talented children as
those who were capable of high performance due to their exceptional abilities, and
because of their abilities these children are in need of programs and/or services beyond
regular schooling. Later, Renzulli’s (1978) three-ring concept challenged the traditional
view by asserting that giftedness involves an interaction among clusters of human traits
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including above-average general abilities, high task commitment levels, and high
creativity levels. In an effort to inspire more individuals to use their gifts in ways that are
beneficial to society, Renzulli (2002) expanded the notion of giftedness to include traits
promoting social networks, material consumption, and economic gain.
Today, the federal government defines gifted as students who show high
intellectual ability, creativity, artistic ability, specific content knowledge, or leadership
skills, and who need additional services, not provided in the regular school setting, in
order to foster full development of their intellectual capacity (National Association for
Gifted Children, 2008). The state of Georgia defines gifted as an individual who displays
high intellectual and/or creative ability, exceptionally high motivation, and/or surpasses
age-grade peers in academic fields, and who needs special services in order to succeed at
levels that consistently reflect his or her ability (GaDOE, 2012b). Locally, the state
definition is used to screen and identify students who show high ability. Unlike the past,
when being defined and identified as gifted simply qualified children to have their needs
met through sporadic grade acceleration, the state of Georgia offers various service
models to meet the educational needs of gifted students (i.e. cluster grouping, resource
model, indirect services, advanced content, and grade acceleration).
Recently, Subotnik, Olszewski-Kubilius, and Worrell (2012) proposed a
comprehensive definition suggesting that giftedness begins with high potential that
should receive deliberate cultivation in order to support the development of specific
talents manifested as high performance that is clearly exceptional when compared to
other high-performing individuals who possess the same skill set. Further, giftedness
goes through developmental stages moving from potential to measurable achievement to
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eminence.
Contemporary theorists, who are mindful of potential biases associated with
reliance on narrow assessment policies and practices, consider the notion of aptitude or
IQ scores defining conceptions of giftedness outdated and inadequate for addressing
issues of equity and excellence in the field of gifted education. Historically, assessment
instruments, which favor verbal and quantitative measures most familiar to middle-class
White students, were used to place students in gifted programs. Thus, the assessment
instruments and subsequent placements overlooked areas such as student motivation and
creativity, which are categories where underrepresented groups tend to thrive (Grantham,
2012). Grantham further warned that educators must be careful that Subotnik’s eminence
model or newly proposed comprehensive definition of giftedness does not neglect equity
by “segregating highly motivated, high-opportunity students from low-opportunity,
underrepresented students” (p. 219). In the past, low-income and minority groups, such as
African American, American Indian, and Hispanic students were disproportionately
represented in gifted education. Jenkins (1936) found that African American students
were not formally identified as gifted even when their high score on intelligence tests
justified the designation. Silverman (1993) concluded that some African American
students identified as gifted might not participate in the program because their advanced
levels of intuition, insight, and ability to see through superficiality enabled them to
envision potential negative interactions with others who are already enrolled and
receiving services. The former problem of underrepresentation was so common that
some individuals perceived gifted as the educational program in the United States that
promotes segregation (Ford, 1995). Fast forward to the twenty-first century and still,
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throughout the nation, there is an underrepresentation of minorities in gifted programs.
Moore, Ford, & Milner (2005) found that African American students meeting minimum
gifted eligibility requirements and obtaining strong teacher and counselor referrals many
choose not to participate in advanced, accelerated, or gifted education programs. Yoon
and Gentry (2009) discovered that African American, American Indian, and Hispanic
students continue to be underrepresented in gifted and talented programs on the national
level while White and Asian students continue to be overrepresented. This discovery
surfaced as authors analyzed the most recent national data from the National Education
Longitudinal Study of 1988 (NELS: 88), the School and Staff Survey (SASS), and the
Office for Civil Rights (OCR).
McBee (2010) conducted a study examining the probability that a student would
be identified for participation in a gifted program. After analyzing a large-scale data set
(N= 326,352) that was collected by the Georgia Department of Education, he found that
identification for gifted had a strong dependency (<.001) on the race and socioeconomic
status of the student. In other words, on average, students who are categorized as high
SES were four times more likely to be identified during the gifted screening process than
low SES students. Consequently, students who are not economically advantaged were
less likely to be identified for gifted testing or gifted services because a teacher, principal,
or parent did not refer them. The strength of SES is most pronounced when viewed in
relationship to disadvantaged racial groups as captured in the study conducted by McBee
(2010): High SES White students are 3.8 times more likely to be identified than low SES
White students, but high SES Black students are 5.0 times more likely to be identified
than low SES Black students.
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According to the Governor’s Office of Student Achievement (2011), the 2010-11
report card for the state of Georgia reveals the following: The state is comprised of 180
school districts serving 1,633,596 students. Fifty-seven percent of the students who are
enrolled are eligible for free or reduced meals. The school district represented in this
study serves over 24,000 of Georgia’s students with 77% of them qualifying for free or
reduced meals. This is above the state percentage of 57%. Note that the high minority,
low socioeconomic students in Georgia are not immune to disparities or
underrepresentation associated with gifted programs. Of the 37% of gifted African
American students served in the school district, many represented in the study are
recipients of federal nutrition services and are likely to fall in the category of not having
an opportunity to be identified for gifted testing or services.
McBee’s study demonstrated that, in spite of relatively recent additions to
Georgia law and the myth that equity issues are less common in this post-racial age,
traditionally underrepresented students still face issues that impact their ability to
participate in gifted programming. The state of Georgia changed its law to reflect the use
of multiple criteria as qualifying components in gifted education. The current criteria
include creativity, motivation, mental ability, and achievement whereas in the past,
students were identified based on their mentality and achievement scores only. Although
different criteria to determine giftedness is employed by states and districts (Reis &
McCoach, 2000), educational researchers accuse many school districts of continuing to
rely heavily on traditional instruments to identify the gifted population (Sarouphim,
2004) rather than seeking and employing more valid and reliable instruments that are
culturally sensitive and multidimensional (Ford, Harris III, Tyson & Trotman, 2002). In
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other words, race does matter.
McBee (2010) reported, even after controlling for socioeconomic status, race
significantly impacts gifted identification. If students are not identified for gifted
services they are less likely to participate in advanced mathematics courses. Johnson and
Kritsonis, (2006) believed that the mathematics classroom is one of the most segregated
environments in American society. Even for African American students who are
identified gifted, many of them cannot take advantage of careers in STEM because they
lack the higher mathematics skill set. Courses like algebra, geometry, and chemistry are
considered critical filter courses (Anderson, 1990) that not only foster the development of
a higher mathematical skill set, but also position students for a number of science careers
in engineering, psychology, and physical science that may otherwise be unattainable with
less advanced mathematical skills. When gifted and non-gifted African American
students remain on the advanced math trajectory, they make a positive contribution
toward eradicating the national dilemma of African American students being
underrepresented in advanced mathematics courses while increasing the likelihood of
advancing diversity in STEM-related careers. As Ford (2011) has noted, the bane of
gifted education’s progress is underrepresentation, and the United States cannot move
forward if attention to underrepresentation is ancillary.
African American Students as Minorities in Relation to White Students
Over fifty-five years after the Supreme Court’s ruling in Brown v. Board o f
Education, educational researchers are still seeking ways to make significant progress on
a path toward equalizing educational opportunity for all children (Skiba, Homer, Chung,
Rausch, May & Tobin, 2011). Despite progress made by this mling and subsequent
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protections guaranteed by the Civil Rights Act of 1964 (i.e., Individuals with Disabilities
Education Improvement Act and the Elementary and Secondary Education Act, No Child
Left Behind), inequalities persist. Some would argue that discriminatory practices are less
direct, but equally as vicious. Skiba et al. (2011) further asserted that, in American
education, racial and ethnic disparities that leave students of color behind are maintained
through policies and practices of schools.
Recount the mid-1960s, amid the civil rights movement aimed to secure for
African Americans equality of rights and privileges such as education, legal procedures,
economic opportunity and political processes. Even more disparaging was that Asian
American students were positioned as hard working, high-achieving model minorities
(Ngo & Lee, 2007). The fact that not all Asian American students fit this description is
rarely publicized. Those who lack motivation and underachieve in educational settings
are hidden in the research literature. Yet, the reverse is true of African American
students. There is a surplus of research and national reports that broadcast the challenges
of African Americans in education and society. These challenges have been and continue
to be described in terms of poverty, lack of motivation, and results of dysfunctional
families or communities (Noguera & Akom, 2000). High-poverty impacts students’
culture (Tharp-Taylor & Nelson-Le Ball, 2005). Living in a constant state of need
informs the way students react towards the world (Payne, 2005; Wlodkowski &
Ginsbert, 1995), which includes school.
African American students are usually portrayed as a peculiar group emerging
from a single experience and exploited as collective failure rather than a diverse group
who represents various lived realities. In order to accurately position African American
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students in the academic setting, the greater context must be explored to include issues of
race and class. Perry, Steele, and Hilliard (2003) addressed the need for understanding
their context before explaining their achievement. They suggested that theorizing about
African American students’ school achievement requires an initial look at how these
students’ social identities serve as a source of the unique challenges these students face
by virtue of how contemporary American society devalue the group.
It is important to note that when talking about minorities, specifically African
Americans, discourse is usually deficit-oriented, wherein looking at deficiencies are used
to explore and explain the educational experiences of African American students. In this
case, the students are viewed as lacking something (i.e., values, experiences, ability).
Contemporary attempts have been made to challenge deficit-oriented beliefs. This study
sought to avoid the deficit orientation by contributing to the body of research that
explores positive factors that promote the success of African American students.
In a recent publication entitled Useful and Dangerous Discourse, Brown and
Brown (2012) deconstructed racialized knowledge about African American students
through the lens of two counter-discourses. Oppositional culture theory and cultural
difference theory are used to combat traditional deficit-oriented ways of positioning
African American students in the educational setting. Brown and Brown (2012) warned
that efforts made to counter deficit-oriented discourse regarding African American
students could reinscribe these students, as well as the cultural/racial group from which
they come, thereby confirming that counter-discourses are both useful and dangerous.
Counter-discourses can be used to challenge issues regarding race, class, gender, and
academic achievement in education, and serve as a tool for educators to use in their work
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toward social justice (Solorzano & Yosso, 2002). Although the discourses seek to
improve ways of thinking and talking about African American students, they may
unintentionally reinforce deficit thinking (Valentine, 1971). Martin (2009a) asserted
disparities between African American, White and other ethnic groups have been widely
recounted using the race-comparative approach, but this approach has also imposed a
racial hierarchy that consistently positions African Americans at the bottom especially in
relation to mathematics ability.
Scholars (e.g., McGee, 2009; Stinson, 2010) agreed that more studies should
focus on mathematics education in relation to the fact that no matter what their
circumstances, African American children are among the most resilient. As in any setting
where resilience is necessary, African American students sway between risk and
protective factors in every context especially in the context of learning advanced
mathematics. Some scholars have suggested that African American learners are likely to
contend against beliefs of intellectual inferiority and racial stereotypes irrespective of
their social and economic status (Perry, Steele, & Hilliard, 2003). While McGee’s (2009)
research documented resilience shown by successful African American college students
who had to contend against racial stereotypes, socioeconomic hardships, and lowered
expectations for their abilities and performance in college-level mathematics and science
classrooms, African American high school students encounter and must negotiate many
of the same factors in order to achieve in advanced mathematics. Martin (2012) argued
that there is a need for studies of mathematics development among African American
children with respect to their phenomenal realities or challenges that are unique to them.
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Factors that Influence African American Student Success
From birth to death, society and culture affect the lives of people. These two
factors play a significant role in the success and persistence of African American students
in mathematics (Figgers, 1997; Fisher, 2000). In a perfect society, people from all
cultures and socioeconomic backgrounds would only experience interactions that
positively influence their personal beliefs and academic behaviors. Moreover, students in
a perfect society would not experience negative factors such as poverty, racial
stereotypes, isolation, parental unemployment, and low teacher expectations. Numerous
educational researchers have documented factors that contribute to the failure of African
American students in school and in society while a relatively small amount of literature
addresses factors that influence their academic success. Since society is not perfect,
evidence shows that the academic success of students from diverse cultures and
socioeconomic backgrounds is influenced by various factors that inform their educational
beliefs and behaviors.
Coleman, Campbell, Hobson, Partland, Mood, & Weinfeld (1966) conducted
research on high school effectiveness and found that a student’s background and general
social context were related to academic achievement. These findings were used for the
push toward promoting racial integration of schools. Ford, Grantham, & Whiting (2008)
suggested that African American students who perform well in school believe in upward
mobility, the efficacy of school, and consider hard work and effort as keys to success in
life. Nichols and White (2001), in their examination of two high schools, found evidence
for the positive impact that peer networks had on the academic achievement of algebra
students. Sheppard (2006), in his examination of successful students in academically
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unacceptable high schools, found that good teachers and personal character traits such as
the ability to focus, determination to succeed, curiosity, and an overall belief in self were
influences to which students attributed their success in mathematics. Recent findings by
Sparrow and Sparrow (2012) suggested that factors such as parental support, mentor
programs, teacher high expectations, relationship building, and teacher perceptions
positively impact the education of Black males.
Brand, Glasson, and Green (2006) conducted an ethnographic study where five
African American students discussed their classroom learning experiences in science and
mathematics. These researchers interpreted the perspectives of students, and revealed that
sociocultural factors had a significant influence on student achievement in science and
mathematics. For example, students perceived that negative stereotypical images, ideas,
and perceptions portrayed about certain groups in the media enter the classroom in ways
that guided the thoughts of their teachers and served as lenses through which learning
was experienced. Additionally, some students discussed how the images of Black males
as being dropouts, a student with dreadlocks as a problem child, and Blacks as being
intellectually inferior discourage them from taking science and mathematics classes
because the subjects seem to be reserved for certain people. If these students enter the
classes, there are perceived struggles that come with being accepted and acknowledged
by teachers. Consequently, some minority students are discouraged from choosing
science and mathematics careers because of having to address negative stereotypes. In
light of the theoretical framework used in this study, Brand, Glasson, and Green’s (2006)
findings illustrated the appropriateness of considering how social factors influences
African American students’ success and failure in or avoidance of advanced mathematics.
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As each of these studies show, the academic achievement of African American
students can be linked to multiple factors that influence their success. Therefore, to try
and explain success using a single group of factors would fail to capture the complexity
of each student’s academic experience-especially in advanced mathematics. For this
study, factors associated with students’ perceived ability were examined and described.
Only the factors expressed by students and the self-efficacy beliefs that influence their
success in advanced mathematics were addressed.
Self-efficacy
Self-efficacy is defined as the belief in one’s ability to perform at specific levels
throughout his or her development (Bandura, 1977). An individual’s perceived selfefficacy affects thought patterns, learning patterns, and emotional reactions. Self-efficacy
plays a major role in people’s motivation, which is the energy applied toward engaging in
and completing tasks. Whatever students believe about their ability to control learning
and master concepts determines their motivation levels, aspirations, and academic
performance (Bandura, 1993). Although high self-efficacy can lead to high achievement,
Bandura (1986) isolated self-efficacy beliefs from outcome expectations stating that the
latter depends on people’s judgment of their ability to accomplish or complete tasks.
Self-efficacy beliefs are dynamic rather than stagnant, and beliefs may change because of
experiences. Hence, students can believe they are academically capable of being
successful in advanced mathematics yet doubt their ability to meet the demands of
higher-level tasks. These beliefs are developed through four distinct informants: 1)
mastery of experiences, 2) vicarious experiences, 3) social persuasion, and 4)
physiological arousal (Maddux & Gosselin, 2003).
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Mastery experiences have been found to be the most influential source impacting
self-efficacy beliefs (Usher & Pajares, 2009). Mastery of experiences suggest that the
level of success an individual experiences when attempting a task will inform the level of
confidence or belief in his or her capability when attempting future related tasks. For
example, successful completion of a challenging performance task in mathematics
increases a student’s confidence in the ability to succeed when attempting another
performance task. Conversely, failure or the belief that one has failed when attempting a
task lessens a student’s perceived ability to succeed.
Vicarious experiences or social modeling involve an individual verifying others,
with similar ability to oneself, using natural ability and persistence to succeed with a task
(Schunk & Pajares, 2005). If the observer possesses characteristics similar to the
individual being observed, the observer will be confident that the level of success is
achievable. Alternatively, if a mathematics student observes an individual of similar
ability failing or perceiving that he or she has failed to succeed, the observer can have a
negative perception of his or her ability to succeed on a challenging performance task in
mathematics.
Social persuasion describes the encouragement and confirmation articulated by a
highly respected individual, regarding another individual’s ability to attempt and
successfully complete a task (Alderman, 2004). When the respected individual prompts a
student to complete a challenging math task and provide specific feedback during the
process, the student who experiences success with that task is likely to have a desire to
attempt similar tasks even if there are barriers to overcome. On the contrary, if a
respected individual shows signs of disbelief in a student’s ability to complete a
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challenging math task, the student’s view of self and his or her ability to complete
challenging tasks can be negatively impacted.
Lastly, physiological arousal includes emotional anxiety as revealed through
depression, fatigue, or physical reactions conveyed naturally by one’s body (Usher,
2009). If a student feels sick, tired, or perspires at the sight of a challenging math task, he
or she may need more than encouragement in order to replace feelings of defeat with an
inward desire for and belief in one’s own success. Alternatively, if a student is able to
turn a negative emotional state into positive feelings of hope and victory, he or she is
likely to experience success (Schunk & Pajares, 2005).
Studies including African American adolescents suggested that helping students’
shape their beliefs in the importance of education may do more to increase their academic
self-efficacy than working to improve their self-esteem. Fordham and Ogbu (1986) found
that relationships between self-esteem and school achievement were weak or not
significant; furthermore, intervention programs designed to improve the academic
performance of students by improving their self-esteem were also found to be
unsuccessful (Jonson-Reid, Davis, Saunders, Williams, & Williams, 2005). Just as
believing in one’s ability to succeed does not translate to academic success, feeling good
about oneself does not equate to performing well in school-especially in advanced
mathematics where challenging student beliefs occurs frequently.
Findings from Bandura, Barbaranelli, Caprara, and Pastorelli (2001) suggested
that an individual’s ability to succeed can be predicted by his or her academic selfefficacy. High levels of academic self-efficacy are positively related to academic
performance (Choi, 2005), and facilitate hard work and persistence within students as

they continue in advanced academic programs (Pajares, 2002). In relation to mathematics
achievement, Pajares and Graham (1999) found that students’ academic self-efficacy is a
better predictor than self-concept of math performance. Another finding revealed that
mathematics ability has a direct effect on mathematics performance while mathematics
self-efficacy indirectly affects student performance in mathematics (Zarch & Kadivar,
2006). As demonstrated in a study conducted by Siegle and McCoach (2007), students
who possess low mathematics self-efficacy can significantly increase their mathematics
ability if exposed to teachers who employ instructional strategies that afford students’ the
opportunity to see their progress (i.e., providing specific feedback that highlights skills,
providing opportunities to evaluate growth, and allowing students to reflect on and record
at least one new concept or skill learned and an area in which they exceled). Ma (1997)
found that students’ achievement in mathematics is associated with their attitude about
mathematics and their belief in whether or not it is important and useful. This implies
that positive beliefs in one’s ability to achieve in academic domains such as mathematics
can be obtained through strategic efforts made toward the following: Understand and
articulate why mathematics is a necessary part of the individual’s life; reflect upon ways
to overcome obstacles and that lead to mathematical achievement; and apply strategies or
practices from previous experiences that led to achieving a desired outcome.
Summary
In sum, research illustrated the role of self-efficacy in the academic lives of
students. High self-efficacy is strongly correlated with students’ achievement, (Noble,
2011; O ’Brien, Martinez-Pons, & Kopala, 1999; Zarch and Kadivar, 2006), particularly
African American students’ mathematics achievement. Conducting research that
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amplifies the voices of students who are successful in advanced mathematics has the
potential to provide direction for increasing the number of scientists, technologists,
engineers, and mathematicians (STEM) who are part of the national talent pool.
In light of the national outcry to increase the number of STEM workers, which is
instrumental in helping the United States remain a leading nation, this study provided
descriptions of students’ perceptions regarding their success in advanced mathematics for
a portion of one underrepresented minority group. The small amount of literature
documenting African American students’ successes suggested that researchers use a
qualitative lens to enhance the literature that reports research that was conducted using a
quantitative approach to exploring students’ ability. In addition, this qualitative study
made these students real to audiences as well as provided access to data otherwise lost to
researchers since most of what is known of African American students comes from
quantitative measures.
The 2011 NAEP revealed that 35 percent of eighth-grade students in the United
States performed at or above the 2011 proficiency level (NCES, 201 la). O f this 35
percent, Black students made up 12 percent of those who performed at or above
proficient, but only 2% were advanced. When compared to other nations, students in the
United States have not performed to their greatest mathematics potential. Thus, the most
effective way to improve the overall academic status of the nation is to make intentional
efforts to improve the entire mathematics pipeline, and this pipeline must include
underrepresented minority students who believe they have the ability to succeed in
advanced mathematics.
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The results of various studies indicated that the leaky math pipeline is most
pronounced in the number of African Americans who comprise the American population
versus the number who receive at least a Bachelor’s degree in STEM fields. If the United
States is to maintain its edge in the global economy, the historical underrepresentation of
African American in advanced mathematics courses must be reversed. Efforts made to
improve the high school math achievement of African Americans is likely to have a
positive impact on students’ decision to pursue STEM fields thus helping to repair the
leaky math pipeline in America. Turning to the field of gifted education is another way
to repair the leaky math pipeline.
In the field of gifted education, the changing definition of giftedness has led to
recognizing that the term includes more than just high intellectual ability. Today,
giftedness includes creativity, artistic ability, specific content knowledge, and leadership
skills. This recognition opens the door of gifted education to include underrepresented
populations, but the United States must give purposeful attention to increasing this
population’s participation in gifted education if significant educational and economic
progress is desired.
Usually, African American students are portrayed as a collective failure rather
than a diverse group who represents various lived experiences. When compared to White
students, African American students are among the most resilient especially in the
context of learning advanced mathematics. Consequently, studies that document the
successes of African American students are needed since a relatively small amount of
literature addresses factors that influence the academic performance of African American
students. Bandura (1993) asserted that whatever students believe about their ability to
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control learning and master concepts is a key factor that determines their levels of
motivation, aspirations, and academic performance.
In order for researchers to fully understand what underlies the performance of
African American students who are successful in ninth-grade advanced mathematics, a
method for investigation that allowed students to articulate their perceptions regarding
their success had to be undertaken. Thus, the case study method was utilized in this study.
This type of qualitative research is critical for high school teachers, counselors,
administrators, and other stakeholders who seek to understand and promote successful
mathematics experiences for African American high school students who choose to
embrace the challenge of advanced mathematics as well as all potential students who are
interested in accessing challenging mathematics coursework.

CHAPTER 3
METHODOLOGY
The purpose of this study was to investigate and describe the perceptions of
students who have experienced academic success in advanced mathematics. In addition,
the study seeks to investigate teachers’ perceptions of their African American students’
self-efficacy beliefs. This study uses qualitative case study method in order to understand
how students perceive that their mathematical ability fostered academic success. The
self-efficacy framework was used to examine the beliefs students, as well as their
teachers, have regarding their motivation and academic performance in mathematics.
This qualitative case study provides a detailed picture of the phenomenon under study
(Patton, 2002).
The researcher studied the experiences of African American students who were
successful in ninth-grade advanced mathematics, a fast-track math course designed to
prepare students for Advanced Placement Calculus. The data collected from semistructured interviews with students and their teachers and student transcripts provide the
researcher with information concerning the final grades and standardized test scores
students received prior to their ninth grade experience, details of the self-efficacy beliefs
that impacted their ninth grade experience, and future educational and career aspirations
that helped shape how they navigated the ninth grade experience. Selected data provide a
clearer understanding of factors and attributes that stimulated success for these students.
It was proposed that students who are identified as gifted and view advanced
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mathematics as a means to achieving their career goals have a desire to excel and
advance more in mathematics despite their personal feelings toward the subject.
Chapter three is divided into four sections. The chapter begins with research
questions followed by an overview of the research design, and then explains why this
methodology was selected. The second section describes the population from which this
sample was drawn and how the sample was selected. The third section describes
procedures and methods used to collect and manage data. The fourth section describes
techniques that will be used to analyze the data.
Research Questions
The following research questions were used to gather evidence regarding African
American students who performed well, as indicated by a final grade that is greater than
or equal to an 80, in ninth-grade advanced mathematics.
1.

What are the comparisons between the perceptions of successful gifted and nongifted, African American students regarding their performance in ninth-grade
advanced mathematics?

2. What are teachers’ perceptions of the self-efficacy beliefs of African American
students who are successful in ninth-grade advanced mathematics?
The study utilized a qualitative case study design where a contemporary phenomenon
was investigated in-depth within a real setting (Merriam, 1998). The researcher
addressed the first research question by interviewing four gifted and four non-gifted
African American students regarding their personal perceptions of factors that
contributed to successful academic performance in ninth-grade advanced mathematics.
In addition, comparisons were made between the perceptions of successful gifted and
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successful non-gifted students regarding their performance in this course. Further
comparisons were made concerning these students’ final grade in ninth-grade advanced
math, final grade in eighth grade math, and standardized test scores on the eighth grade
CRCT in math as recorded on transcripts found on the Infinite Campus database. Finally,
the researcher conducted semi-structured interviews with two advanced math teachers to
investigate their perceptions of the self-efficacy beliefs of African American students
who are successful in grade advanced mathematics.
Research Design
Rationale
This qualitative design involved engaging both students and teachers in semi
structured interviews to collect data relevant to the perceptions of successful African
American students. In addition, the researcher used archival transcript data such as grades
and standardized test scores to aid in the creation of student profiles that contain rich,
thick descriptions. A case study approach allows the researcher to gain an understanding
of successful African American students through examining contextual factors and
personal attributes that may have contributed to their academic performance in advanced
mathematics. Yin (2003) asserts that case studies are strengthened when multiple sources
of evidence are presented. Because little research has been done on this topic, with
regards to African American students, a case study approach was the best method for
understanding and comparing the impact that self-efficacy beliefs have on students’
success in high school mathematics. The researcher was most interested in using the selfefficacy framework to examine the lived experiences of African American students who
were successful in advanced mathematics-especially those who have gained and
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sustained access to the mathematics pipeline. The fact that they remained in advanced
mathematics indicates their experiences, despite external pressures or challenges, have
taken on personal significance (Smith, Flowers, & Larkin, 2009) that compel them to
practice being successful. Furthermore, this study contributed additional research
documenting academic success rather than adding to the overwhelming amount of
research verifying the failures of African American students.
In a case study approach, the researcher used a phenomenological lens (Yin,
2003) to understand the mathematical experiences of African American students and how
self-efficacy beliefs impacted their success in ninth-grade advanced mathematics. For this
study, phenomenology describes a methodology rather than to a philosophy (van Manen,
1990). According to Moustakas (1994), use of the phenomenological lens requires the
researcher to connect with the area of inquiry through a focus on the appearance of
experiences, and examine each experience from many perspectives in order to uncover
meaning through a keen sense of awareness and self-reflection. This perspective
supports focused awareness to the details and seemingly insignificant components of
their everyday educational lives (van Manen, 1990) such as the choice a student makes
on whether or not to seek assistance from the teacher, peers, or others.
Eight student and two teacher participants were chosen since too many or too few
cases make the depth of understanding difficult to achieve. For this study, success was
indicated by a final grade that is greater than or equal to an 80 B (x > 80). The researcher
chose to include students within a three-year time frame because some of the participants
had additional mathematical experiences that impacted their personal understandings,
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perceptions, and reflections on their ninth-grade advanced mathematics experience.
Finally, the researcher established dates and times to conduct interviews.
Participants and Sample Selection
Purposeful sampling (Creswell, 2007), more specifically criterion sampling
(Patton, 2002), was used to select individuals who are African American and have
experienced success in ninth-grade advanced mathematics in the Georgia public school
system. In this study, success was defined by a final grade that is greater than or equal to
an 80. A purposeful sampling technique permitted the researcher to select participants for
a study based on the belief that this sample had experienced the central phenomenon,
which enabled them to contribute to the knowledge base (Creswell, 2009). One county in
the Middle Georgia area provided archival data for African American students who
participated in ninth-grade advanced mathematics between 2009 and 2012. This county
was selected due to its high African American student representation in the district and a
recent increase in their enrollment in advanced programs. According to the 2010-2011
Report Card from the Governor’s Office of Student Achievement, this public school
system serves over 24,000 students. The demographic composition of the county is 73%
Black or African American, 21% White, 3% Hispanic, 2% Asian, and 1% Multiracial.
Seventy-seven percent of the student population was eligible for free or reduced meals
and 7.5% of the students are identified as gifted. In addition to the student participants,
teacher participants were selected from this county in Middle Georgia as they have
experience with teaching African American students who were successful in advanced
mathematics. Furthermore, they were selected because EOCT data show that their
African American students were equally successful as their White students.
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Consequently, the researcher believed that reflective teacher participants, such as those
who were selected to participate in this study, provided valuable insight into why some
African American students are successful in advanced mathematics while others may not
experience the same level of success. Considering the limited body of research on the
success of African American high school students in advanced mathematics, these
teacher participants provided insights that may stimulate additional research on this topic.
Data Collection
The data collection methods for this study included in-depth interviews and
document analysis using student transcripts. Specifically, data sources involved eight
student interviews, two teacher interviews, and transcripts for each student participant.
These sources of data provided the information needed to address the research questions.
A description of each data collection method follows.
Interviews
When a researcher is seeking detailed information about participants’
perspectives, an in-depth interview is the preferred strategy (Boyce & Neale, 2006;
Salkind, 2011). Fonata and Frey (1998) state that interviewing is the most powerful
method used to understand the thoughts, motivations, and actions of people. Patton
(2002) categorizes interviews using three general headings. The informal interview is
conversational and no predetermined questions are used. The general interview takes the
guided approach where questions are predetermined, but the interviewer is free to flow
with the conversation and ask additional questions. Finally, the standardized interview is
open-ended, but has a predetermined sequence of questions that each respondent answers.
For this study, a semi-structured interview was be used so that the researcher and

65

participant engaged in a purposeful conversation (Kahn & Cannell, 1957) concerning the
same questions asked in the same order. This approach made comparing data more
systematic and ensured that specific topics regarding self-efficacy were covered.
The semi-structured interviews with students and teachers followed a similar
format, and required 20-45 minutes of each participant’s time. Forty-five minutes was
enough time to obtain adequate data and did not exceed the attention span of the
adolescents who were interviewed (Haglund, 2004). Interviews took take place at each
student’s high school, and in an informal setting that the student deemed comfortable.
After stating the purpose of the interview, informing the participants of their right to ask
questions whenever they need to, and signing informed consent or assent forms, the
researcher asked questions from the interview protocol, and students’ responses were
recorded using a speech-to-text digital voice recorder while the researcher took notes in
case a problem occurred with the recordings.
The student interview protocol, as seen in Appendix A, consists of questions
related to one’s math experiences and self-efficacy beliefs, mathematical ability and
effort, personal attitudes about mathematics, personal identity, and educational and career
goals. The teacher interview protocol, as seen in Appendix C, consists of questions
related to the overall success of African American students, the role of the teacher in the
success of African American students, and perceptions of the impact teaching practices
have on African American students’ self-efficacy. Because research on this topic is scant,
only two teacher interviews were conducted in order to discover views that need to be
explored in future research. This does not suggest that teachers’ voices are less important
than student voices. As a matter of fact, the use of two interviews rather than one
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suggests that teachers’ voices are both necessary and relevant. The interview questions
used in the student and teacher protocols come from the review of literature discussed in
Chapter 2, and they are aligned to the self-efficacy theory (Bandura, 1993; Ma, 1997;
Siegle & McCoach, 2007). These interviews were captured on a digital voice recorder
and transcribed verbatim. An IRB consent form was obtained from parents and teachers
before the interviews began while an IRB assent form was obtained from each student.
Interviewing students and analyzing their experiences helped the researcher
understand how African American students perceive the role of personal behaviors,
personal identity, previous math experiences, self-efficacy beliefs, peer interactions,
educational and career goals, and instructional practices in relationship to their academic
performance in ninth-grade advanced mathematics. Moreover, interviewing teachers of
successful African American students provided information that was compared to student
responses in order to determine how sources of self-efficacy impacted students’ academic
performance. The questions emphasized math experiences, self-efficacy, personal
identity, and career-related factors that influenced students’ success. According to Martin
(2000), math and one’s personal identity are inseparable. He further asserts that schoolbased factors (i.e., role of teachers, role of peers, classroom practices) offer context for
the development of students’ positive or negative mathematics beliefs and identity
(Martin, 2000). The participants were asked a series of eight open-ended questions. This
information helped the researcher gain an understanding of specific factors that impacted
these students’ success in ninth-grade advanced mathematics. Conducting interviews
allowed the researcher to collect individual perceptions and identify themes that were
significant to understanding the success of gifted and non-gifted students. Moreover,
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three of the eight interview questions asked students to compare themselves and their
mathematical ability to the observed ability of their peers. Appendix B contains a matrix
that shows the alignment between interview questions and research questions.
Student Transcripts
In order to create student profiles that contain a more complete image of each
participant, academic information was obtained from the county’s Infinite Campus
database. All of the participants were advanced mathematics students; therefore, the
researcher gained access to the database by collaborating with the Director of
Gifted/Advanced Academics for the district. After IRB approval was obtained, these
data, which included final grade in 8th grade mathematics, 8th grade CRCT score in math,
and designations as gifted or non-gifted students, were reviewed as these pieces of data
were used to determine student’s placement in Accelerated Math I. However, the open
access policy allows students, who may not meet the criteria of having an A in eighth
grade mathematics as well as a score of 850 or higher on the standardized test, to enter
advanced mathematics simply because of their interest in the course. Some students were
interested because they know accelerated math prepares them for their educational and/or
career goals. The final grade students received in 8th grade mathematics and their CRCT
scores in math provided additional insight into students’ prior mathematical experiences,
their standardized test scores, and support for the triangulation of interview data. The data
retrieved from transcripts provided contextual information that helped the researcher
understand the academic success of these participants.
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Data Collection Procedures
The first part of the study involved the researcher selecting four gifted and four
non-gifted African American students who were successful in ninth-grade advanced
mathematics between 2009-2012 school years. It is important to note that all students
asked to participate in the interview were coded in the database as advanced content
students. However, during the interview process, one student expressed that he was not
an advanced content student in ninth grade, but it was determined, as a result of his
performance, during that experience that the student would be placed in advanced
mathematics. In addition, two teachers were selected based on their experience with
teaching advanced mathematics to African American students. Names of teachers and
students were retrieved from the Director of Gifted/Advanced Academics for the district
after IRB approval. Because she frequently visits middle and high school classrooms as
well as communicates with the math coordinator, her knowledge of teachers who are
successful with all advanced students, including African American students, was based
on grades, test scores, personal observations as well as discussions with peers. Her
insight strengthened the possibility of selecting two individuals who were able to provide
rich details during the interview. The data collected from teachers was exploratory in
nature; consequently, reaching saturation was not the goal, but comparing teacher
responses to student responses was part of the analysis process.

These teachers were

selected because EOCT testing data, student anecdotal responses to their instruction, and
observations by district-level coordinators revealed that these individuals were effective
with providing instruction and guidance for African American students. In addition, these
individuals engaged in regularly analyzing student data in an effort to design instruction
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that meets their academic needs. In addition, these teachers are known for providing
specific and timely feedback to students. Considering the reflective behavior exhibited
by these math teachers, they provided in-depth information regarding the experiences and
habits of both gifted and non-gifted African American students who successfully
completed their advanced mathematics courses.
Once all data was collected, the researcher created a profile for each participant.
At the beginning of the interview session, the researcher clearly stated the purpose of the
study. Finally, the researcher used sections of the interview protocol on self-efficacy such
as mastery experiences, vicarious experiences, social persuasions, physiological arousal,
math experiences, mathematical ability, effort, personal attitudes about mathematics,
educational goals, and career goals to establish categories for coding significant
statements.
Data Analysis
Digital voice recordings were exported into Express Scribe, which is a free audio
software that allows the researcher to control the audio playback speed of each recording.
As the researcher listened to each interview, spoken words were transcribed into a
graphic word-processing program. Once all transcripts were transcribed, they were
labeled and saved under the pseudonyms (i.e. Student A, Student B, Student C, Teacher
A, Teacher B, etc.). Once transcripts were saved to a folder designated for chapter three,
the following procedures for analyzing data were employed.
First, the researcher became immersed in the transcribed interviews to get a feel
for each participant’s experience in advanced mathematics. The first step did not involve
highlighting, reflecting on, or analyzing the text. Because the interview questions were
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aligned to the theoretical framework, the second step involved the researcher using each
bold heading from sections of the interview protocol on self-efficacy to highlight
responses. Student and teacher responses that showed evidence of mastery experiences,
vicarious experiences, social persuasions, physiological arousal, math experiences,
mathematical ability, effort, personal attitudes about mathematics, educational goals, and
career goals were highlighted. These headings helped to establish categories for coding
significant statements.
Next, the researcher reread the imported transcripts thoroughly. The third step
involved highlighting the transcripts as a way of coding themes that arose within and
across each transcript. During this step, the following themes were identified: Prior
mathematical experiences, peer interactions, parental expectations, and teacher
instructional practices. To ensure that the initial codes were accurate, the fourth step
involved the researcher importing all transcripts into Speak It!, which is a text-to-speech
application that allows the researcher to play back written transcripts as spoken words. It
was during the fourth and final step that the researcher noticed evidence of flow.
Consequently, flow was added as the fifth theme.
Throughout steps three through five, the researcher inserted reflective notes
containing thoughts and questions that emerged from the analysis (Miles & Huberman,
1994). As new codes emerged, the researcher provided a rationale for each code.
Adhering to the lead of Lincoln and Guba (1985), the researcher asked an
overarching question about the lessons learned from these data. Once lessons were
identified, data were interpreted. The researcher’s culture and personal experiences are
likely to have influenced interpretations of lessons learned in the process of analyzing
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data. However, interpretations included more than the researcher’s understanding of the
analyzed data. Interpretations of the data were compared with findings gathered from the
review of literature, and new questions that emerged from the analysis are suggested for
further research. Finally, the researcher provided a detailed description as well as visual
representations of the data regarding participants’ perceptions of the phenomenon being
studied.
Research presented by Cohen, Manion and Morrison (2000) reminds us that the
reliability and validity of an interview is widely contested. The researcher addressed both
concerns through the use of carefully constructed questions. The questions are openended; therefore, students were permitted to use their own words to express their
perceptions rather than using words that lead to a conclusion desired by the researcher.
The research questions required the investigator to understand perceived reasons
that African American students give for why and how they achieved success in advanced
mathematics. Bandura’s self-efficacy theory is the theoretical framework that guided this
research. Specifically, this study used the self-efficacy theory to examine the personal
beliefs and math experiences of students regarding their motivation and academic
performance. Although research has been done using self-efficacy, the population
investigated in this study was not sufficiently examined in the research literature. Hence,
the researcher used academic information (i.e. grades in 8th grade mathematics, 8th grade
CRCT scores in math) to create a more complete picture of each participant and to
support the triangulation of interview data. In addition to collecting this data from the
Infinite Campus database, the student interview protocol included questions regarding
students’ school background. The researcher employed a data analysis method that is
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both structured and flexible so that the research questions were addressed while leaving
space for unexpected themes to emerge. During the analysis of data, the researcher
adhered to the advice of Lincoln and Guba (1985) by asking an overarching question:
What are the lessons learned from these data? Finally, findings gathered from the review
of literature on self-efficacy beliefs were used to help the researcher compare and
interpret data. New questions that emerged from the analysis were used to offer
suggestions for further research.
Case Study Design
The study of successful African American students was explored using a single
case study employing within-case and across-case analysis (Yin, 2003). Within case
analysis involved the researcher providing a description of the case and themes that
surfaced within each case while across-case analysis allowed the researcher to examine
themes that were common to individual participants represented in the single case (Yin,
2003).
Viewing case study as a methodological strategy, Mitchell (1983) described a
case study as a detailed examination of one or more events that are related, which the
researcher believes exhibits the operation of some identified general theoretical
principles. Bromley (1990) explained case study as a systematic investigation into an
event or set of related events with the goal of describing and explaining a specific
phenomenon.
Merriam (2009) defined a case study as an empirical, in-depth exploration of a
“bounded system” or case that allows the researcher to examine some phenomenon of
interest within its real-life setting. This study was bounded by one group of African
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American high school students who were successful in ninth-grade advanced
mathematics. However, Stake (2005) argued that a case study is less focused on a
methodological choice but more focused on pinpointing the unit or case to be studied.
Stake (1995) and Yin (2003) apply a constructivist paradigm to case study research.
Constructivists assert that individuals create meaning and define truth based on their prior
knowledge and experiences. Case study design was most appropriate for this
investigation because students’ successful performance and the context in which it
occurred are inseparable (Yin, 2003), and this design allowed the researcher to describe,
analyze, and interpret (Stake, 2005) the beliefs African American students have regarding
their success in advanced mathematics.
Validity and Reliability
Cohen, Manion and Morrison (2007) suggest that both validity and reliability can
be applied to quantitative and qualitative research. However, since reliability and validity
are common in quantitative research, which has its roots in the positivist perspective.
Lincoln and Guba (1985) propose the terms credibility, transferability, dependability, and
confirmability as more appropriate to deal with the issue of trustworthiness in qualitative
research. Creswell (2005) recommends that researchers engage in at least two
verification procedures, such as prolonged engagement in collecting data, member
checking, triangulation using multiple data sources, peer review, declaring researcher
bias, negative case analysis, rich thick description and external audits, in order ensure a
more trustworthy study. The following paragraphs highlight the procedures used in this
study.
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Credibility
In terms of ensuring credibility, this study contains multiple sources of data (i.e.,
individual student interviews, individual teacher interviews, and student transcripts) that
allowed the researcher to triangulate the data in order to verify claims (Miles &
Huberman, 1994). To ensure that this study measured what it intended to measure, the
student and teacher interview questions were aligned with the research questions as seen
in Appendix A and Appendix D. In addition, trustworthiness was addressed by asking
participants to read the transcripts of their interviews for accuracy, and make changes or
modifications as necessary. Member checking was completed to extend trustworthiness
by asking participants to verify statements and conclusions made concerning their
perceptions of successful performance in ninth-grade advanced mathematics.
Transferability
In terms of transferability, this study includes a rich, thick description of each
participant that enable readers to determine the transferability of this work (Miles &
Huberman, 1994). Although this study in its entirety may not be transferrable in a
different setting, some of the information could be transferrable since student participants
represented various grade levels. Also, the use of quotes that amplify the voices of the
participants and participants’ academic information, which provided additional context,
increased the likelihood that these findings are transferable to other contexts. The
primary goal of this study was not to generalize students’ perceptions across a variety of
settings, but to understand how students’ perceptions influenced their success in
advanced mathematics.
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Dependability and Confirmability
In terms of dependability and confirmability, this study accounted for changing
conditions by using student interviews, teacher interviews, and transcripts to gather data
in order to create an overlap in methods (Lincoln & Guba, 1985). Triangulating the data
across multiple participants and multiple data sources enhances the dependability and
confirmability of this study. The confirmability of this study, which deals with reducing
the effect of researcher bias, was ensured by the researcher acknowledging her own
predispositions (Miles & Huberman, 1994) within the research report.
Merriam (1998) states that the validity and reliability or credibility and
trustworthiness of a study are established through an examination of component parts of
the research. For this case study, the following data sources were used to establish
validity: student interviews, teacher interviews, and student transcripts. Each data source
was used to verify or triangulate participants’ responses. Member checking will be used
to further establish the validity or credibility of this study. Each participant received,
read through, and made the necessary revisions to the transcript of their spoken words
before case summaries or profiles were created. Once the final dissertation was
completed and approved, each participant received a copy of the final case study profile,
which contains rich, thick descriptions of their individual accounts regarding ninth-grade
advanced mathematics. The rich, thick description contains a variety of quotes that
captured the voice of each participant and academic information obtained from their
transcripts, consequently adding to the verification (Creswell, 2005). Since the primary
goal of this study was not to generalize these students’ experiences, but to understand the
participants’ perceptions and the impact that self-efficacy beliefs had on students’ success
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in ninth-grade advanced mathematics, the rich, thick description affords other researchers
an opportunity to judge whether the data is transferable (Miles & Huberman, 1994).
For this case study, as conclusions were drawn from the collected data, the
researcher ensured that internal validity was maintained using pattern matching to selfefficacy theory. When the patterns matched, the results helped strengthen the internal
validity of this case study (Yin, 2003). The goal of reliability is to minimize errors and
biases in the research study (Creswell, 2005). For this study, student and teacher
interview protocols were used with each participant to create consistency in data
collection and to minimize documentation errors. If future investigators desire to conduct
the same study, their findings and conclusions should produce the same results if the
same procedures are followed (Yin, 2003).
Delimitations
This study was delimited to African American students. Some of the students are
twice minority in that they are identified gifted students (an academic minority) and
African American (an ethnic minority). In addition, it was delimited to the number of
African American students enrolled in advanced mathematics in one urban school district
in Georgia during the Fall 2009-Spring 2012 time frame. The researcher followed the
criteria for selecting participants, and the criteria were designed to provide a purposeful
population of students and teachers to interview. Since the criteria for participants were
created based on the researcher’s judgment, the researcher minimized selection bias by
using student and teacher interview protocols to create consistency in data collection, and
participant responses to interview questions are accurately recorded. The researcher
believes that those who voluntarily participated in interviewing revealed valuable details
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regarding the self-efficacy beliefs of successful African American students, which could
lead to further research in an area where the research literature is desired but limited.
Additionally, this study was restricted or limited because the researcher was only
able to reach conclusions regarding the African American population who participated in
ninth-grade advanced mathematics in Georgia rather than all African American students
in the United States. Since the sample was derived from one school district located in the
southeastern United States, the researcher’s conclusions are further limited to
generalizations about the limited number of African Americans in ninth-grade advanced
mathematics in cities having children with similar characteristics (Ogden, 2007).
However, the goal of the research was not to generalize; therefore, this limitation may not
be a factor since it is believed that the study can be replicated in any school district and in
any advanced content area.
Assumptions
The assumptions embedded in the design of this study reflect the researcher’s
views regarding participants’ ability to provide reasons for their academic success.
Interviews with students and teachers along with student transcripts are major sources of
data related to the self-efficacy beliefs and academic success of African American
students in advanced mathematics. The following assumptions were embedded in the
researcher’s analysis and interpretation of the data:
1. Participants will provide honest views of their beliefs about their mathematical
ability, effort, and experiences. Interviewing multiple participants and building
rapport with each of them will minimize the negative impact of this assumption.
2. Similarities and differences will exist between the perceptions of gifted and non-
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gifted participants. Collecting student and teacher interview data as well as
information from student transcripts will help me determine whether similarities and
differences exist.
3. Participants will be able to pinpoint and articulate the social factors that influenced
their personal beliefs and success. Questions that target peer interactions and
classroom environment are asked suggesting that social factors are worthy of an
explanation.
4.

By selecting participants who are identified as gifted and advanced content students,
it increases the likelihood that the four sources of self-efficacy beliefs (i.e. mastery
experience, vicarious experience, social persuasions, and physiological arousal) will
be represented. Given that the interview protocol contains questions that are aligned
with each source of self-efficacy beliefs, it is likely that interviewing multiple
participants will help minimize the negative impact of this assumption.

5. Participants who are identified gifted may have a higher self-efficacy belief than
participants who are not identified as gifted because gifted students’ beliefs are
generally influenced by both educational and career goals. Students are asked to
compare themselves to others, provide specific examples to support their comparison,
and explain how they see themselves using mathematics after high school; therefore,
the impact of this assumption is minimized.
Summary
This qualitative case study utilized qualitative data to investigate and describe the
perceptions of African American students’ successful performance in ninth-grade
advanced mathematics. The researcher employed qualitative methods, specifically eight

face-to-face semi-structured student interviews and two face-to-face teacher interviews,
to study students’ perceptions and experiences in ninth-grade advanced mathematics.
Answers were coded, themes were analyzed, and five themes were reported.

CHAPTER 4
RESULTS OF DATA ANALYSIS
Introduction
Across the United States, African American students are disproportionally
represented in the advanced mathematics classroom (Johnson & Kritsonis, 2006). As the
United States continues to lag behind other countries in mathematics, attention must be
turned to students who are achieving in this content area especially minorities who
succeed and could provide valuable insight on how to promote this type of achievement
across the nation.
The overall intent of this study was to investigate and describe the perceptions of
students who have experienced academic success in advanced mathematics. In addition,
the study aimed to investigate teachers’ perceptions of their African American students’
self-efficacy beliefs. Gaining student perceptions and insight on the impact self-efficacy
has on African American students who were successful in advanced mathematics,
especially those who have gained and sustained access to the mathematics pipeline, may
compel other students to practice being successful. Furthermore, this study contributes
additional research documenting the academic success of African American students
rather than adding to the overwhelming amount of research verifying their failures.
This case study utilized a qualitative approach as students and teachers were
interviewed regarding self-efficacy beliefs. A phenomenological lens (Yin, 2003) was
used to understand the mathematical experiences of African American students and the
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role that self-efficacy beliefs play on their success in ninth-grade advanced
mathematics. For this study, phenomenology describes a methodology rather than to a
philosophy (van Manen, 1990). According to Moustakas (1994), use of the
phenomenological lens requires the researcher to connect with the area o f inquiry through
a focus on the appearance of experiences, and examine each experience from many
perspectives in order to uncover meaning through a keen sense of awareness and self
reflection.
Students and teachers were purposefully selected and participated in individual
interviews that ranged from 20 to 45 minutes in length. During the interviews, students
and teachers were questioned about their perceptions of why African American students
succeeded in ninth-grade advanced mathematics.
The goal of Chapter 4 was to analyze the data derived from interviews, which
contained questions designed to capture insight into the beliefs, thoughts, and experiences
participants had regarding ninth-grade advanced mathematics. To this end, the following
research questions were addressed:
1. What are the comparisons between the perceptions of successful gifted and non
gifted, African American students regarding their performance in ninth-grade
advanced mathematics?
2. What are teachers’ perceptions of the self-efficacy beliefs of African American
students who are successful in ninth-grade advanced mathematics?
For this study, student participants were purposefully selected from one high
school located in an urban school district in Middle Georgia. The teacher participants
were purposefully selected from the district’s database because they had documented
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success with African American students. A relatively small number of students met the
ethnic and academic criteria that bound this case study, but those who were eligible to be
interviewed were invited to participate in the study. The student sample consisted of three
males and five females made up of one tenth graders, four eleventh graders, and three
twelfth graders all from one high school that was being federally funded by the School
Improvement Grant (SIG) and Georgia’s Race to the Top (RT3). One teacher participant
teaches at the same high school as the student participants while the other teacher
participant teaches at the only pre-engineering high school in the county. Additionally,
this sample was a convenience sample making it possible to access a cooperative sample
and individuals who shared common experiences, thereby yielding valuable information
regarding reasons African American students gave for successfully completing ninthgrade advanced mathematics. Moreover, this sample provided insights that represent
members of the populace, which cannot be provided by random sampling (Maxwell,
2009).
Sources of data included semi-structured interviews from four identified gifted
students and four non-gifted students who successfully completed ninth-grade advanced
mathematics. In addition, student transcripts, containing quantitative information, were
retrieved and used to create individual student profiles. Finally, two teachers of advanced
mathematics were interviewed. The data analysis pertaining to the research questions are
reported in Table 3 as well as in individual student and teacher profiles. These data were
used to compare student perceptions regarding their performance, and to determine
whether teachers’ perceptions echoed or differed from the perceptions of students.
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The identified gifted students spent an average of eight years participating in
gifted programming where accelerated pacing, differentiated curriculum and instruction,
flexible grouping, and high expectations are hallmarks of the program. Analysis of the
data revealed that 50% of the identified gifted students and 50% of the non-gifited
students were unable to detect a difference in their preparation for the coursework they
encountered in advanced mathematics. Three out of four gifted students compared to two
out of four non-gifted students declared math was their favorite subject totaling five out
of eight students identifying math as their favorite subject. Only one student, who was
also identified gifted, admitted that math was her least favorite subject. Despite their
views of mathematics as the favored or least favorite subject, all of the students
collaborated with their peers and applied their mathematical ability in order to experience
success in ninth-grade advanced mathematics.
Student Profiles
Student A : “I f I didn ’t apply myself as much, then my ability wouldn't have grown. ”
Student A is an eleventh grade female who aspires to become a pediatrician. She
has participated in the gifted program since fourth grade. She is self-described as one
who is compelled to reach a specific set of goals, driven to achieve a letter grade
indicative of the highest level of academic knowledge, and aware that math is an area of
strength while social studies is a weakness. Of all the academic content, math is her
favorite subject while social studies is the least favorite.
Although this student participated in eighth-grade advanced mathematics, she
considered ninth-grade advanced mathematics a challenging experience. She stated,
“You have to apply more and leam more and that is when I started having to study.
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You’ve got to know why this and why that.” In eighth grade, she attained a final grade of
90 and met standards on the CRCT. Similarly, in ninth grade, she earned a final grade of
90 and met standards on the EOCT.
In ninth-grade advanced mathematics, her performance was equal to her peers.
She asserted, “We were on the same page, but some people have different ways of
learning stuff. So, some people maintained their ‘A’ while other people started to fall
off.” Initially, her work habits were not reflective of one who desired successful
completion of the advanced course. Consequently, she turned to tutoring and
independent study sessions to aid in comprehending advanced mathematical concepts.
The ninth-grade advanced mathematics class was described as an environment
where students had to “study, leam how to do certain things without the teacher’s help,
and go online and practice.” She continued, “Some of us adapted more than others.” She
believed students should leam new mathematical concepts daily, but perceived that the
actions of her teacher were not congruent with this belief. Student A asserted, “Some
days we learned and some days we didn’t; so, my mindset was just like unbalanced, and
that’s probably why I started slacking off.” She experienced a setback during moments
of preparation for the EOCT. She explained, “I was trying to prepare, but our teacher had
to cram stuff in right before [the test] and I was stressing out. I can’t cram before a big
test.” Habits such as inconsistent study patterns contributed to the setback, but consistent
interactions with a tutor as well as engagement in nightly study sessions helped this
student overcome the obstacle. Although a temporary setback was experienced, she
recovered and successfully completed the course.
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Hard work is the factor to which she attributed her success in ninth-grade
advanced mathematics. She explained, “If I didn’t apply myself as much, then my ability
wouldn't have grown.” No major difference was detected between her preparation for
ninth-grade advanced math and the preparation of classmates who did not participate in
gifted programming. She maintained, “People who were not certified gifted still had the
same grades as the gifted students. I think it’s just like how much work you put in to it.”
Reportedly, Ms. Kori’s class was an instructional environment where hard work
outweighed a gifted or nongifted designation.
In Ms. Kori’s class, Student A was able to grasp advanced mathematical concepts.
Consequently, she identified Ms. Kori, her math teacher for grades 7, 8,10, and 11, as the
educator who assisted her in understanding mathematical principles. Student A asserted,
“This teacher was able to teach in different ways. Some people can only teach in one
way and you have to leam how to get it [their way] even though we’re all different. But,
Ms. Kori teaches in a lot of different ways, and I think that’s what made me opened to
math.” She continued, “Ms. Kori praised me for working hard and studying, but also
criticized me for going too fast and skipping steps. She told me to calm down and look
everything over thoroughly.” This student determined that positive self-talk built
confidence, and negative self-talk helped her realize instances where she diverged from
the mathematics path. She concluded, “Negative [self-talk] really helped me more than
the positive because it made me change my ways.”
In Ms. Kori’s class, the student reported working throughout the duration of each
class period, which fostered a “better habit of finishing work and not getting
sidetracked.” The student continued, “She’s going to make sure that if you’re confused
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about something, before you walk out of the class you’re going to know how to do it.
She would help me by going over it and let me teach my peer; so, I was helping them, but
at the same time I was helping me because I could teach the concept and now I know it
better.”
Compared to her friends, Student A believed she and her peers enjoyed advanced
mathematics equally depending on how much work it entailed. She suggested, “If it’s a
lot of work, a lot of my friends will get sidetrack. I just like to finish whatever I start
even if it’s a lengthy process.” After high school, she predicted using basic math as she
seeks to become a pediatrician. On a scale of 1-5, with five being the highest, she rated
her mathematical ability a 3 because she believed it is her hard work and study habits that
contributed to her success. She declared, “taking harder classes would make me more
confident in my ability. I’ll have more of a challenge next year taking AP calculus and
that’ll probably raise my ability—I guess.”
Student B: "Ifyou put in 90%, that’s what you ’re going to get out o f it. ”
Student B is an eleventh grade female who aspires to become a clinical
psychologist then enter the Air Force as a commissioned officer. She has participated in
the gifted program since third grade. She is self-described as one who is driven to attain
“decent grades like As and Bs,” and aware that social studies is both an area of strength
as well as her favorite subject. Interestingly, math is an area of weakness and her least
favorite subject. Despite a dislike for math, Student B presented an outlook of doing
“whatever it takes to earn a good grade.”
This student participated in eighth-grade advanced mathematics and disliked the
subject, but her dislike did not negatively impact her performance. In eighth grade, she
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attained a final grade of 89 and met standards on the CRCT. Likewise, in ninth grade, she
earned a final grade of 84 and met standards on the EOCT.
In ninth-grade advanced mathematics, she worked well with peers. However, she
preferred independent work time before having to collaborate with peers. She stated, “I'll
try some things on my ow n... just try to get it in my head. I can get anything fast as long
as I pay attention.” The ninth-grade advanced class was described as an environment
where students listened to the teacher talk during lesson openings, completed worksheets
wherein students would “look at it and g o .. .We don’t know what this is! Are you going
to help us?” copied notes once every three weeks, and worked in groups constantly.
Like Student A, hard work is the factor to which she attributed her success in ninth-grade
advanced math. She stated, “Everything you do is all about hard work. If you put in
90% that’s what you’re going to get out of it.” Difference was detected between her
preparation for ninth-grade advanced math and the preparation of her classmates who did
not participate in gifted programming. She stated, “They [nongifted students] are still
pretty smarter than the gifted ones.” Specifically, she highlighted, “One girl, I don’t want
to call her anal, but she’s OCD. She highlights everything and she takes down the details
of the notes and she always goes over keywords. She probably studies her notes every
night and I think that’s what helps her. I’m very visual. If I see somebody do it, I can just
do what somebody else does, and some people can just do it on their own and that’s what
the non-gifted students do. That’s what I see a boy in my class do; he doesn’t ask
questions. He just gets it right.”
When questioned about a setback in ninth-grade advanced mathematics, she
described her experience of trying to prepare for the EOCT without fully understanding
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the mathematical concepts. She suggested, “The teacher prepped us for what we would
need to know on one particular topic, but we didn’t go over a specific unit which was
basically all trigonometry.” Habits such as a lack of teaching, understanding, and
studying contributed to the setback. Despite her limited knowledge, she combatted the
limitation by engaging in tutoring through TAG (Targeted Assistance Grouping).
Ultimately, she obtained a passing grade on the EOCT and overcame the temporary
setback. Reportedly, Ms. Kori’s, Student B ’s tenth grade teacher, is credited with helping
this student understand mathematical concepts. In Ms. Kori’s class, Student B was able
to comprehend advanced mathematical concepts. Consequently, she asserted, “This
teacher was a genius. She would always give notes, dailies [problem of the day], and she
would make us leam what we needed to learn.”

Because of Ms. Kori, Student B

believed she could do anything as long as effort was applied. Consequently, Student B
acknowledged, “It depends on who you have supporting you who can change your
thoughts [about understanding math]. In 9th grade, it was more of the teacher [supporting
me], but it changed this year to me being around the people who want to leam that helped
me as well. It was both Ms. Kori and my classmates.”
Compared to her friends, Student B believed she enjoyed math more than her
peers. She stated, “My friends are taking regular math and math support. But, I think
they are just in classrooms with other people who don’t care; so, they probably won’t get
math as much as I do because I’m in an environment where we are going to leam and
we’re going to understand.” After high school, she predicted using basic addition,
subtraction, multiplication, division, but also noted, “There’s going to be a lot percentage
and decimals that I’m going to be using, and that can be my weak point sometimes. But,
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if I just get a good teacher or professor to help me, I will overcome it.” On a scaled of 15, with five being the highest, she rated her mathematical ability a 4 because she believed
it was hard work that contributed to her success. She declared, “studying more and going
over my notes in-depth, over and over and over again, until I memorize formulas and I
got the vocabulary down pat to where I just know it will definitely move me to a 5.”
Student C: " If you work hard enough, you 11 gain the ability on your way there. ”
Student C is a twelfth grade male who aspires to become a computer engineer. He
has participated in the gifted program since third grade. He is self-described as a critical
thinker who is driven to attain letter grades that indicate the highest levels of academic
knowledge. He also indicated that math is an area of strength and the favored subject
while literature and social studies are his weakest and least favorite subjects, respectively.
This student participated in eighth-grade advanced mathematics where he attained
a final grade of 74 and exceeded standards on the CRCT. Similarly, in ninth grade, he
earned a final grade of 83 and met standards on the EOCT. Although Student C
successfully completed ninth-grade advanced mathematics, reflecting back on his
experiences, he stated, “the teacher was not up to par.” He also believed her instruction
impacted his performance in 10th grade advanced mathematics class making it
challenging and stressful. He added, “Our 10th grade teacher had to shove half of the
curriculum from 9th grade into our 10th grade.”
In ninth-grade advanced mathematics, he experienced extensive group work
where collaboration with peers was considered a necessity. He described how the group
read instructions to assignments collectively, but distributed the workload among the
group in order to complete tasks efficiently. Once each group member solved his or her
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assigned math problems, the entire group convened and provided answers to each math
problem. Like Student A and Student B, hard work was the factor to which Student C
attributed his success in ninth-grade advanced math. He surmised, “If you work hard
enough, you’ll gain the ability on your way there.” Difference was detected between his
preparation for ninth-grade advanced math and the preparation of his classmates who did
not participate in gifted programming, but he indicated that “a major difference” was not
observed.
Regarding a setback in ninth-grade advanced mathematics, he admitted to feeling
impeded by a lack of preparation for the EOCT. He charged, “There were some things
we saw on it that we didn’t understand. We didn’t leam that [content]; so, we were kind
of concerned when that time came around. We didn’t rebound from it; not that year.” He
was inclined to believe that the teacher’s instructional practices contributed to the
setback. He stated, “We did all the work she assigned to us, but didn’t do well [on the
test].” This student believed Ms. Kori is the teacher who assisted him in recovering from
an ineffective ninth grade year and in developing an understanding of mathematical
concepts.
Student C described Ms. Kori as one who facilitated learning by “walking around
the room to find out weaknesses, walking us through all the steps so we’ll understand,
and finding different ways for people to solve problems. In her class, there will be like
one problem and five different ways you can get the answer. She was really helpful.” He
accepted criticism and praise from Ms. Kori because there were times he recalled making
drastic mistakes or careless errors that landed him an undesirable marking, but Ms. Kori’s
pep talk restored his confidence and placed him back in the “mindset that we can do it.”
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Compared to his friends, Student C recalled he and his peers enjoying math
equally. He stated, “We all really, really like Ms. Kori, and so everyone was all excited
to go in every day. That is probably one of the most liked classes out of high school.” He
reasoned that after high school, he would apply math everyday “because that [math]
really is the epitome of what a computer is. So, if I was going to be programming or
finding like how to put different pieces on a circuit board and finding the space it needs
to go into, everything I do in math will work into that. It’s a very big amount of Math in
my career after high school.” On a scale of 1-5, with five being the highest, “I am a 4 .6 .1
have ability, but sometimes I confuse myself trying to go through everything, and that
kind of throws me off. But I know I have the ability inside.” He suspected that “more
practice and positive influence from teachers and peers” would increase his confidence in
his math ability.
Student D: “She really helped out my ability to do math, and that’s why I ’m good at it. ”
Student D is an eleventh grade male who aspires to become an advertising
manager. He has participated in the gifted program since third grade. He is self
described as one who is driven to attain letter grades that indicate the highest levels of
academic knowledge, but struggles with procrastination. He clarified, “I don’t
[procrastinate] as much as I used to because over the years, from experience, I’ve seen
that it doesn’t get the job done, it will set you back.” He indicated that math is an area of
strength, but English/Language Arts is the favored content because “Mr. D did a lot of
realism and transcendentalism and things like that, and he really knew what he was
talking about and explained it well.” Interestingly, history is considered both the weakest
and least favorite subject for this student.
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Student D participated in eighth-grade advanced mathematics but stated the rocky
start to ninth-grade advanced mathematics left him wondering, “Am I prepared for this?
Is everything I learned in middle school going to catch up to me if I’m slacking or not
slacking? Can I do my work properly? What’s it going to be like?” Nevertheless, he
discovered “It wasn’t a big leap as long as you paid attention in your middle school
career.” In eighth grade, he attained a final grade of 74 and exceeded standards on the
CRCT. In ninth grade, he earned a final grade of 80 and did not meet standards on the
EOCT.
Reflecting on his experience in ninth-grade advanced mathematics, this student
stated, “Definitely, I had a strong relationship with my peers.” He described instances
where they solved math problems independently then compared answers. More often
than not, he arrived at the correct answers but doubted his accuracy. He admitted, “I feel
it [my work] is not right unless someone else gets the same answer as me.” In this class,
his work habits included working with classmates to complete workbook pages, and he
recalled completing homework that was rather time-consuming. Despite the amount of
homework assigned, he considered this class exciting because “The teacher was a nice
lady who got her point across with the work that she did, and [there were] not a lot of
[my] friends in [the classroom]. So, it was no conversation while doing work. I enjoyed
it.” He attributed his success in this class to math ability. He asserted, “During my
middle school career, I had Ms. Kori as a teacher—who I still have as a teacher now, and
the way she explains things and went about the way she taught us, she used a lot of
hands-on diagrams and symbolized things. [Because of her teaching methods in middle
school], I remembered slope intercept and stuff like that. She really broke it down and
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she had this method of rise over run in order to find your slope intercept. You always had
to rise first before you could run. So, she really helped out my ability to do math and
that’s why I’m good at it.”
Difference was observed between his preparation for ninth-grade advanced math
and the preparation of his classmates who did not participate in the gifted program. He
explained, “There’s this girl in there that’s not identified as gifted and everything she
does she writes it down. She has pens, pencils and markers, and she writes it down once
in pencil and then she’ll change colors and go with markers and then she’ll change and go
with pen and she’ll write the same thing but in a different way and that’s way more than
what I do and I’m identified gifted. I’m like wow! And she scores higher than me on a lot
of stuff.”
When questioned about a setback in ninth-grade advanced math, he described his
experience during a unit on factoring. He explained, “That was a big set back because we
learned foil, first-outer-inner-last [method], and that way doesn’t always necessarily
work.” He believed that habits such as not asking questions, and always trying to find
shortcuts contributed to the setback. However, asking questions and getting clarification
enabled his recovery from the setback. For him, Ms. Kori was the teacher who helped
him grasp mathematical concepts.
Student D entered Ms. Kori’s advanced mathematics class with some knowledge
of her teaching style. Her reputation had preceded her. Former students reported, “She
can do her job. She’s here [for you]. If you don’t understand, she’s not going to leave
you behind and be like oh well, I’m going to go ahead and teach the rest of the class and
I’ll come back to you. If you don’t understand, she’ll stop right then and ask ‘Does
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everyone understand? Don’t be afraid to raise your hand. I’ll stop right now, and we’ll
redo the problem and you just tell me the steps you don’t know.’ And she really slows
down the pace.” He suggested positive self-talk helped him attain grades that matched
his mathematical ability. He revealed, “On a certain unit, I was like yeah okay, that was
easy. I know what I’m doing. Then I go to the next unit, and I may not do so good. Get to
the test and make a low A. [I tell myself] I know that I’ll do better next time.”
In Ms. Kori’s class, the student reported trying to work problems until he gets to a
point of totally confusion. At the point where he had no idea of the basic concept, he
would raise his hand, plea for a slower pace, and request that the teacher re-explain the
concept. He also reported examining the course study guide. The teacher created the
study guide; therefore, it contained problems similar to the tested items. He stated,
“Studying wasn’t necessarily about memorization of the study guide because there were
no multiple choice questions. She always gave constructed response questions. They
really helped out because everything on the study guide is what we learned during the
unit.”
Compared to his friends, Student D believed he enjoyed math equally as much as
most of his friends because “all of them think fondly of Ms. Kori and her teachings. And
in math, in general, most of them are up there with me too. I have a friend who is good at
math. But, his explanation of it and the way he approaches it is far different from mine. I
wouldn’t say he dumbs it down, but he definitely takes it in its simplest form, and works
it from there. I have another friend who doesn’t show his work at all, but he does
everything in his head and somehow gets the right answer. I’m definitely around a good
group of people who also excels in math.” After high school, he anticipated using math
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in the advertising business. He stated, “There will be a lot of calculations on sales, profit,
gross productions and stuff like that. I haven’t taken economics yet, but I’m taking it next
year.” Currently, he obtains his knowledge from television. He stated, unapologetically,
“I know a lot of people say that watching a lot of TV is harmful, but TV can definitely
influence. I watch the science channel and educational stuff like that.” When asked to rate
his mathematical ability, he stated, “On a scale of 1-5, with five being the highest, I’m
going with a decimal here. I am going to give it a 3 .2 .1 feel like if I see it done a certain
amount of times or a different way, I can get to a certain point and be like this is what
I’ve got, can you show me what I’ve done wrong or right?” He declared building his own
self-confidence would assist him in obtaining more math ability. He used the example of
how he could have the correct answer, but refused raising his hand to share the answer
[because he lacked self-confidence]. So, building overall self-confidence is what he
believed will improve confidence in his mathematical ability.
Student E: “A lot o f stuff is really hard in the beginning; so, I have to keep working hard
until I get it. But, by the end, I get it. ”
Student E is an eleventh grade female who aspires to become a physical therapist.
She began participating in advanced mathematics coursework in ninth grade. She is self
described as one who has excelled in courses that are not boring, attained letter grades
that indicate the highest levels of academic knowledge, engaged in minimal levels of
academic studying, and “always been good at math.” Moreover, she identified math as
her strongest and favorite subject. She asserted, “That’s the subject that I’m most
interested in, and that’s the subject that I usually have my highest grade in.” History was
designated the weakest subject as she explained, “I don’t really have an interest in it. So,
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it’s hard for me to pay attention and do my work.” She further explained that history and
science were her least favorite subjects. She indicated, “I like physics and chemistry
because I see a connection. It’s all math-based.”
In ninth-grade advanced mathematics, she and her peers developed relationships
whereby they worked in groups and taught each other the math content. Student E
experienced a “leam on your own” approach “because the teacher didn’t really go into
detail, and she didn’t do hands-on activities.”
Like Student A, Student B, and Student C, hard work is the factor to which she
attributed her success in ninth-grade advanced math. She explained, “A lot of stuff is
really hard in the beginning; so, I have to keep working hard until I get it. But, by the
end, I get it.” Difference was observed between her preparation for ninth-grade advanced
math and the preparation o f her classmates who did not participate in the gifted program.
She rationalized, “I think those who were in gifted were better prepared. When we got
into high school, some of the stuff [we were just experiencing] they had already been
introduced to. It was easier for them.”
She reported experiencing a setback in ninth-grade advanced math during
moments of preparation for the EOCT. She stated, “I don’t feel like I was really prepared
for it. The stuff that I worked on in class wasn’t really on the test. So, it was hard for me.
I still had a high grade in the class, but I didn’t want my GPA to drop. I had to make sure
that I got back on track the next year.” She reported having to complete numerous
independent practice problems, but wanted “a teacher that goes into more detail and
explains it more as the math gets harder. It’s hard for me to leam it myself so I need
more assistance.” Student E endorsed Ms. Kori as the teacher who aided her
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understanding mathematical concepts. She insisted, “Ms. Kori helped me the most out of
all the teachers I’ve ever had. She goes into detail about stuff, and she really helps you
understand by giving you more than one way to understand.” This student reported using
positive self-talk after receiving quiz results, and when concepts became more
challenging. She professed, “I will get it. It’s really hard when you first look at it, but I
keep telling myself that I can get it, and it got easier.” In Ms. Kori’s class, the student
experienced ongoing self-assessments where “the teacher would have an answer key so
that when we work out our problems, it will show us the right answer. It showed us how
she worked it out so we can see where we went wrong.”
Compared to her friends, Student E reported liking math more than several of her
friends. She attributed the discrepancy to the split in course offerings wherein some
advanced math students took AP Statistics while others, including her, took AP Calculus.
She indicated, “I wanted to challenge myself more because I like math. I felt like I could
do that [by taking AP Calculus]. After high school, she predicted having to use math in
college, but was not certain of its use in her future career. She stated, “I don’t think I see
myself going into a field that requires a lot of math because that’s not something I want
to do.” On a scale of 1-5, with five being the highest, she rated her mathematical ability a
4 because her perception is that she has the ability to do, but experiences situational
discouragement when a concept is not easily accessible. She explained, “It’s hard for me
to bounce back that’s why I wouldn’t say like a whole 5 because some times I could do
better than I do.” She declared, “practicing more and not giving up will probably make
me more confident because the more I do something, the easier it is for me; so, it’s like
practicing a lot.”

99

Student F: “Studying, and all o f that, is hard work so that you can make a good grade. ”
Student F is a tenth grade female who aspires to become an anesthesiologist. She
participated in regular educational programs until she encountered advanced literature in
middle school, and first experienced advanced mathematics in ninth grade. She is self
described as “a military baby who moved a lot,” a musician, a motivated learner who
completes all assigned tasks, takes notes in class, participates in multiple extracurricular
activities, tries to be the best at every task, enjoys socializing, and strives to achieve a
letter grade indicative of the highest level of academic knowledge. She acknowledged
that sometimes her best efforts land a grade of B. O f all the academic content, science is
considered her strongest subject. She explained, “It’s fun and I tend to have the highest
grades in science. It is the easiest for me to understand, and I like the labs.” Her weakest
and least favorite subject is social studies. She announced, “I hate that class. I don’t like
history. It’s important, but I don’t like it.

It’s boring!” On the contrary, math is her

“absolute favorite subject.” She expressed, “I love math to death because it’s interesting.
It keeps you thinking and you have to actually think about what you’re doing constantly
because if you mess up one part then it will be bad. I love it!” In eighth grade, she
attained a final grade of 90 and met standards on the CRCT. Similarly, in ninth grade,
she earned a final grade of 92 and met standards on the EOCT, which was aligned with
the Common Core Georgia Performance Standards.
In ninth-grade advanced mathematics, she detected that her peers had “pretty
much the same” preparation that she experienced. However, she noted that some of the
ninth graders “had already learned just a few [advanced math] things in 8th grade.” She
described the ninth grade experience as one that was challenging, but not as difficult as

she had anticipated. She perceived that “trying to feel out the high school life and take all
advanced classes” induced part of the challenge. She stated, “It was hard not as in the
class itself, but just everything all together.” Although the ninth grade experience was
filled with new classmates, worksheets, group work, “classwork, classwork, classwork,
and then notes,” Student F was able to attain the highest possible letter grade. Her work
habits included note taking, but she reported not studying the notes. She experienced a
setback during a unit study on geometry-namely circles. She confessed that socializing
with friends is the habit that contributed to the setback. She acknowledged, “I was more
ready for school to be over than worried about preparing for class. So, I probably messed
myself up with that topic. I started socializing and not really as focused as I was
throughout the other parts of the school year. My grades were still good during this time,
but I still don't understand the concept. I’ve forgotten everything I learned because it was
just memorization.”
Like five other students, hard work is the factor to which she attributed her
success in ninth-grade advanced mathematics. She stated, “Studying, and all of that, is
hard work so that you can make a good grade.” Difference was not detected between her
preparation for ninth-grade advanced math and the preparation of her classmates who did
not participate in the gifted program.
Her current math teacher, Ms. Kori, is endorsed as the educator who aided
Student F in understanding mathematical concepts. She expressed, “Ms. Kori is the best
math teacher I’ve had ever! She breaks it down and helps me a lot. She has like little
tricks that she knows work every time; so, she teaches it to us.” This student reported
engaging in self-talk demanding, “You need to stop talking in class and listen. Hey
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you’re doing pretty good right now, but then I get too cocky and start talking again.” She
recounted Ms. Kori using praise and criticism to redirect her attention: “Ms. Kori would
say, ‘Student F, what are you doing? or Stop talking in class.” When this student attended
class without a pencil, she recalled that Ms. Kori chided, “You need to be prepared for
class because you can’t always depend on your friends.” Within the class, the student
reported having multiple opportunities to practice understanding the concept under study,
and having extra homework when they are off task during class or irresponsible, as
indicated by not completing homework. Although she enjoyed receiving candy for
exhibiting habits associated with hard work, she appreciated teacher commentary that
described, “Weaknesses and stuff that we need to study more for the test.” The feedback
also included recommendations such as “Hey! You should stay for tutoring.”
Compared to her friends, Student F reported enjoying math more than her friends.
She explained, “I like math more because everyone usually complains, ‘This is so hard.’
Actually, for me, it is fun because I like the challenging part. Most of my friends hate
math, but I love it.” After high school, she predicted using mathematical equations as she
“measures the medicine according to people’s weight and based on their health issues.”
On a scale of 1-5, with five being the highest, she rated her mathematical ability a 3.5 or
a 4. She clarified, “I probably have more ability than I think, but sometimes I doubt
myself and I don’t answer a question that I don’t think will be right. Some people are
probably better than me and so they deserve the 5. I don’t think I deserve the full 4, but I
deserve the full 3 because I try a lot and that’s part of ability right there.” And, I already
have a high grade in that class and I’m in advanced. So, yeah, 3.5 or a 4. She presumed
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more confidence would develop if she “stops second guessing on quizzes and homework,
and study more because you can never study too much.”
Student G: “/ had to work really hard because the shortcuts I would try fo r [advanced]
math weren 't really up-to-date. ”
Student G is a twelfth grade female who aspires to become a radiologist. Her first
experience with advanced coursework occurred in ninth grade. She is self-described as
very determined, evidenced by consistently checking the status of her grades, as well as
demonstrated as she adjusts plans and behaviors to ensure a graduation with honors.
Moreover, she identified English as her strongest subject because she enjoys writing,
science as the favorite subject, and social studies was declared the weakest and least
favorite subject because she claimed, “It is boring to leam about people in the past even
though it is important to know about the past; I don’t have a connection with it.” In eighth
grade, she did not participate in advanced mathematics, but attained a final grade of 89 in
her regular mathematics class and met standards on the CRCT. In ninth grade, she earned
a final grade of 80 in advanced mathematics class and did not meet standards on the
EOCT.
In ninth-grade advanced mathematics, she began the class thinking it would be
too challenging. She confessed, “I begged my mom to put me back in regular classes, but
I got in there and it wasn’t as hard as I thought. It was just a little bit more challenging. I
had to study, but it’s just preparing me for college. So, I just feel like it was a great
thing.” She reported earning a final grade of B despite the fact that she strived for an A.
The relationship between Student G and her peers reached a level of comfort wherein she
would ask for help, and they would assist. The experience in this class involved working

in groups of four. This student believed working with other students was beneficial
“because a lot of times the teacher would talk about a subject and other students in the
group may already know about it. So, you can just ask them instead of interrupting the
class. I could get it faster too. It would only take about 5 minutes instead of a long
time.” Like seven other students, hard work was the factor to which she attributed her
success in ninth-grade advanced. She stated, “In my previous years in math, I tried to
make everything a shortcut. When it came to math, I was a little lazy, but I had to get out
of that. I had to work really hard because the shortcuts I would try for [advanced] math
weren’t really up-to-date. I had to change quick, fast, and in a hurry.”
Difference was not detected between her preparation for ninth-grade advanced
mathematics and the preparation of her peers who participated in gifted programming.
However, she noted that students who participated in eighth-grade advanced mathematics
received an introductory unit to 9th grade math that she did not receive. She stated, “Like
factoring, I know for a fact that in middle school, Ms. Kori stayed on factoring for her
students. She repeated that a lot, and she would say I started my students out early
because you really need to know this. And, I think that gave them a big advantage over
us.”
She experienced a setback in ninth-grade advanced math when she was just
“riding the median line,” and realized she could not pass advanced math without studying
on a regular basis. She realized, “Oh my gosh! I got to study for this test and I wasn’t
used to that.” She overcame the setback noting that college would require her to study.
So, the present was the best time to begin developing regular study habits.
For Student G, Ms. Kori is the math teacher who helped her understand
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mathematical concepts. This student explained, “Even when we were supposed to be
ahead of what we were actually doing, she would still go back and review what we were
supposed to know from the previous year, and help us leam it so we wouldn’t be left
behind.” Purportedly, Ms. Kori shared straightforward estimations regarding the level of
this student’s, and other students’, performances in mathematics. Student G highlighted,
“ Ms. Kori told you what you needed to hear, not what you wanted to hear.” She further
emphasized, “Ms. Kori gave out treats. She was a really good teacher, very honest, and
her talks and staying after school for tutoring helped me change. The work habits of this
student were characterized by “homework, homework, homework.”
Compared to her friends, Student G believed she enjoyed math less. She stated,
“Like, one of my friends, she is the type who really understands it instantly and can
explain it just like a teacher can. But, for me, it takes more time for me to grasp it. I
won’t say she doesn’t have problems, but I guess she enjoys the process of math more
than me.” After high school, Student G could not see herself using a lot of math, but
envisioned using a lot of science and only math as it relates to money. On a scale of 1-5,
with five being the highest, she rated her mathematical ability a 3.5 or 4 because she
believed hard work was the main contributor to her success. She declared, “It takes me a
minute to get it, but once I get it, I’m good. It’s the process of getting it and that’s why I
rate myself 3.5 or 4.” She suggested more confidence would develop as more time was
spent studying.
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Student H: I t ’s hard work to get to what you don’t know, but you use your ability to get to
and use what you already know. ”
Student H is a twelfth grade male who aspires to become a clarinet professor or a
single-reed or woodwind expert after attaining a bachelors degree in. Music Education, a
minor in Physics, masters in Music Performance, and doctorate in Performance. His
participation in advanced classes began in ninth grade. He is self-described as energetic,
musically inclined, participates in Mercer’s Youth Orchestra, good with time
management, driven to make good grades, and one who also has a group of five friends
with whom he shares special moments as well as debates. His group includes his [gifted]
sister who “keeps her circle really small, plays piano, clarinet, bass clarinet, and is
learning to play oboe.” His favorite subject is “a three-way tie between math, social
studies and science.” He stated, “It’s really weird because in math I don't know why I am
so good at i t . . . I just am. I guess it’s because I'm so good at remembering stuff, and
being so engrossed in m usic.. .music is math. Any way you put it, it’s reading and math
together. I find the math side so easy because it’s like a puzzle. And, figuring out a
puzzle is so much fun. For science, it’s always been so interesting to me. In honors
chemistry, I had the highest grade (93). On the first day of class, my teacher announced
that one of you will make an A, a lot of you will make Bs, one person will make a C, and
one person will fail. It was so weird, but it happened just like that. I was the one to make
the A. It was so exciting!” Of the three favored subjects, social studies is his least
favorite subject, but he reported having the highest CRCT score in 8th grade social studies
and always performing well in the subject. His weakest subject is and has always been
reading. He explained that his freshman year “started off really shaky.” He attended a
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high school in North Atlanta, which “had a different grading system where they had
formative and summative assignments.” He further explained, “My summative
assignments were good, but my formative assignments constantly had bad grades on
them, and I was so scared; so, I had to really crack down and try to get ahead in class and
do good on all of my summative assignments just to keep my grade up. That 86, in my
first reading class, was the lowest grade I made in high school. During my sophomore
year, I had a really good advanced lit [literature] teacher, and I did pretty good. I always
did really good on my projects. I had to get better at writing essays. I got better at it
because in my social studies class they taught us how to write. I thought that was w eird..
.social studies and writing? But, in reading class, my writing improved.”
Prior to ninth grade, Student H had no experience in advanced mathematics
coursework. His ninth grade math course was not accelerated; however, he insisted, “I
was in the top two of my league. Generally speaking, everybody passed the EOCT, but I
did better than a lot of the kids who took the accelerated math class. I think I got a 91,
92, or 93 on that EOCT, which was decent up there. There were kids who got 96, but
then there were a lot of accelerated kids who got 89 and 88.” As a result of his
performance in ninth grade math, Student H was placed in accelerated math 2 as a
sophomore. In eighth grade, he exceeded standards on the CRCT and had a final grade of
88 in his regular mathematics class. In ninth grade, he exceeded standards on the EOCT
and had a final grade of 90 in his ninth grade mathematics class. Reflecting back on
typical grades in ninth-grade mathematics, he was unable to recall exact scores, but
stated, “I passed the class with a 92 or something like that.”
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In ninth-grade mathematics, he and his peers would solve problems independently
then compare answers. Most often than not, he arrived at the correct answer.
Interestingly, he stated “I feel it is not right unless someone else gets the same answer as
me. He considered this teacher’s class exciting. He reported having a really good
relationship with both his teacher and his peers. He specified, “My teacher and I actually
grew really close. Personally, if there was something wrong, like if I came to school sick,
she would always be very helpful, but not only to me but all the students. It was
technically in that class where she was giving my friend and I more advanced work
sometimes. It was always a very nice environment. I felt very comfortable. I loved it!”
He further described how he assisted his classmates, whenever possible. He claimed, “I
helped my classmates because the teacher had 30 children, and there was no way for her
to help all of them; so, I would help others understand what I understood and teach them
little shortcuts or little things that help me remember it [the concept], and they said it was
helpful.”
His work habits were driven by an attitude of “Get it done now so you don’t have
to rush and get it done later because if you rush you’re going to get something wrong.
And, I don’t like that.” He stated, “Sometimes I beat myself u p .. .like NO! You can’t
make these grades. So, I take my time and if I get another assignment, I just go on and
do it then. If I’m doing anything in class, and I’ve already completed my work in a class,
I’d just go on and do my math. That was always the first thing I’d do is get math out of
the way because you don’t want to worry about that later. What if you come across a
problem that is like 55 steps long and there’s not enough time to finish it?”
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Unlike any other participant, Student H attributed his success in ninth grade math
to a combination of hard work and ability. He replied, “Hum! I don’t know how to
answer that perfectly. I have to break that down. I think it’s definitely the combination. I
find it interesting to do hard work and it pushes me to think what’s next and I always
want to get through it. I’ve always been gifted at math, but it’s also been the one
[subject] that’s a competition to work harder to beat my younger sister who is like a math
genius. Like my sister, I have that mathematical ability to do things, but I would have to
work much harder than she would. She would be able to spit out answers and I would
say, um let me look at it for a second then I’d be able to spit out answers and explain it.
It’s hard work to get to what you don’t know, but you use your ability to get to and use
what you already know.”
Difference was detected between his preparation for ninth-grade math and the
preparation of his classmates who participated in the gifted program. He explained, “It
seems like the way they prepare themselves, they are not as worried as I am because
they’ve already built themselves up to the point where they think they are going to get an
A no matter what; whereas for me, I think what if I don’t get an A? What if I don’t do
this right? I have to prepare myself for the worst or the way I go about it is to build it up
as best I can so I have a nice foundation because I don’t want to feel too shaky or worried
about something. They never seem to worry whereas I seem to worry a lot. Like my
friend, I think he was labeled gifted, but he decided to take a regular math class. He just
seemed so much more confident. But, I always did better than him. I think it was because
I would always prepare myself for the worst, whereas he would just assume that he would
do good.”
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Near the end of his first semester in ninth-grade mathematics, Student H
experienced a setback. He stated, “Things got really rough because there was a lot of
stuff going on at home, in the band, I had a lot of volunteer work to do, midterms, and the
math was actually getting pretty hard at that point. I was actually making a B (an 88). I
was struggling with arithmetic, and I had to find ways to catch up. I didn’t want to seem
really weak at that time because I didn’t want anyone saying, So, Student H is doing bad
in math?” I didn’t want to be that kid. I was the top of my class for a while, and then I
had my friend beat me, but I didn’t want to say anything about it. I had to just catch up
so I pushed myself to do better. That was just a really weak moment for me in 9th grade
math.” The work habits that contributed to this setback included poor time management.
He explained, “I know that sounds weird, but at that point I was practicing for band
concerts. At that time, I was actually failing band because I wasn’t that good; so, I put so
much into that [band], and with math I didn’t understand because I guess I was blinded
by everything that was going on with band. I remember thinking.. .I’ve got to do this! I
must do this! I can’t fail my freshman concert band class on an instrument [tenor
saxophone] that’s so easy. I guess that impacted my math because I was so concerned
with my music; so, I would say, I don’t get this right now. I don’t want to do this. There
was band, then there was math, then there was this and that so, I guess it was my
management and how I worked at something else and kind of not looking at the other
things that were going on.”
To overcome the setback, he started taking work home to study. He stated, “I
started going home, working hard and looking back on stuff. I think there was a math
program online that my teacher recommended. I started it, and was making like 20s on it.
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So, I started going online, researching things, looking for help, and asking my teacher for
help. I emailed her once for a little worksheet, and told myself that I was going to do this
within a week. I was like, I am going to do this because I need to get myself back on
track. I can’t fail math. I can’t fail band. I’ve got to get myself back on track. Igot
myself back on track by just shutting everything out, like friends, for a little bit because I
knew that this was important and I was able to get back on track. I was able to keep it
going for rest of the year and get that awful B back up to an A by the end of the year.
That’s how I managed to come out successful.. .1 got back on track and came out [of
math] with an A and came out of my band class with a 91 too.”
Ms. Kori is the teacher who helped him understand mathematical concepts. He
explained, “I know probably a lot of kids at [this school] will say that because that’s a
very very famous name around here. But coming here [from another school district], I
remember walking to her class, my grandmother was with me, and she [Ms. Kori] said,
“What math class did you take last year?” I said, I took regular math last year, and she
said, “Oh! There is a lot of stuff you’re missing; so, you’re going to have to work really
hard.” I don’t want to say that it was a good thing, but the other sophomores [who went
to school within the district] missed out on a lot because their math teacher didn’t teach
them certain concepts so Ms. Kori had to teach us everything because they only had Math
1 stuff when they should have had Math 1 and half of Math 2. So, she brought us all up to
speed. At first, I was doing really really well in her class and she was really surprised.
But, I hit a point where I thought, whew! This is confusing, and she would explain math
in the simplest ways. In class, she’d put our names on the board for helpers you should go
to, and I was the very first one. When I went through my junior year, the way she opened
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up math made me one of the top in my class. Because of the way she explained
everything, I was able to go through all of the work and never failed a single
assignment.”
As far as positive feedback, Ms. Kori praised Student H for being able to come
from a regular math class into an accelerated math class and do well. He stated, “She
once said, ‘Wow, you’re doing better than a lot of my other students.’ She knew how
much I grew after having her from only a year. She always praised me for going through
and coming out on top and doing just as well as those students who she’d had for other
accelerated classes [in middle school].” The student reported getting frustrated when Ms.
Kori was unable to help him. He explained, “The criticism would come in when she’d
tell me that you can’t always have somebody there to help you; you have to do things on
your own. She taught me how to go through things. She would criticize me and tell me
that I just needed to be a little more patient sometimes. And for me, I was like.. .1 got to
get it done now. That was just me being me.”
This student stated, “Positive self talk occurred when I would tell myself that if
Ms. Kori thinks I can do it, I can do it! Even though I’m not GAC [labeled gifted] or
didn’t take the previous accelerated class or not as high in grade level rank as they are. ..
I can still do it just as good or even better than they can.” He continued, “During my
sophomore year, I was so negative toward myself if I didn’t get something right. But, I
would think.. .how am I going to face these kids doing bad? I’ve got to do better. I
never really talk to myself so low that I would get like I did my freshman year where I
got really off track.” According to this student, “Ms. Kori was an advocate of working
with the class. She knew everybody and knew that everybody had a different way of
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working this stuff out; so, if you cheated she knew right on the dot that that was not how
you work. She always pushed us to understand how other people work and apply it to
your own. She always wanted to see how we were progressing; if we would leave out
steps, she would know. If we had our work scattered everywhere, she would know where
we were struggling and would use that opportunity to help us learn in different ways.
That helped me develop the ability to work with other people more. I was still
competitive—always but it was always in a nice manner. We would expand our
knowledge by helping others or asking others for help.” I’ve learned how to expand
myself. I was never the type of person who would look at someone who was better than
me and say I hate you, but I wouldn’t necessarily seek their advice either. Now, I will
ask, hey can you help me?”
Compared to his friends, Student H explained, “Right now, I like math more than
some of my friends, but my sophomore and junior year, I can say we all loved math the
same. We loved going to Ms. Kori’s class because it was like a sanctuary. She would
give us like DOK [Depth of Knowledge] 1, 2, 3, & 4 and we would all like say yes! DOK
4 was welcomed because that’s how you apply it to real life situations. We loved the
feeling as a whole. Nobody hated math. It’s just now that our senior year, everybody’s
split up between AP Calculus and AP Statistics, and everybody’s opinions towards math
has changed. After high school, he sees himself using math with his career in music, and
“definitely as one who tutors college students.” When asked to rate his mathematical
ability he stated, “I say 4.9 or 5 since there is a whole bunch that I still have to leam. I
would say a 5, but I still have a lot of growing to do. I guess if I could get more hands-on
experiences in math, I would become more confident. Right now we only have 45-55
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minutes in math compared to 90 minutes in my junior and sophomore year. If you had
asked me back then, I would have said 5! But, now that I’m in calculus, I don’t really
feel that I have as much time and I don’t really know what exactly it is that I’m supposed
to learn so I can’t go off by myself and leam something. So, I feel like right now my level
of confidence is impacted by the time issue with my classes.”
Student H discussed his experience with getting in the flow of solving
mathematical problems as he explained, “I found myself working on a sheet containing
derivatives. I started on the work around 7:00 and was almost done around 7:12. My AP
Calculus teacher gave the sheet to us as she informed that we will never use these in real
life, but if we wanted a challenge, here it is! It [the flow] is so bad that I’ll get done with
my homework and then I’ll download stuff on my phone so I can constantly keep going
with math. I would sit there and do it for hours and I would still be thinking about it the
next day. I want to get to the point where I can see a problem and spit out answers like
that [snapping his fingers]. It’s like a musical instrument that you keep practicing and if
you sit and practice it long enough you will begin to play songs that people wouldn’t
believe. So, I do the same with math.”
Teacher Profiles
Teacher A: “When they [parents] set forth expectations fo r their student to make it in the
world, no matter their skin color, the Black parents o f the students push them a lot harder
[than their white counterparts].
Teacher A is a female who has thirteen years of experience in teaching and
learning. Although the majority of her teaching experiences entailed providing math
instruction for gifted or advanced students, she clarified, “My first couple of years, I

114

taught learning disabled self-contained science and math; then I started teaching middle
school math and science, and I’ve been doing math ever since.” She has provided
instruction in gifted or advanced mathematics for eight years including this year. The first
five years of teaching were completed at the middle school level, and the last three years
have been at the high school level.
She explained, “My first year teaching high school, I did not teach gifted at all.
They gave me the lowest of the low—what we call the bubble students—for 9th grade
math, and it really opened my eyes to a lot.” When asked to explain why the achievement
gap exists, she immediately recounted her memory of working with the math task force,
and explained how she posed this same question to her math colleagues. She explained,
“I love this question. So many different people would hold their hands up and say here is
your gifted/advanced and hold their hands really low and say here is your learning
disabled and there’s this line in the middle representing the norm, and we must somehow
bring them together to close the gap. And, they were always talking about how you
would bring the low high, but wait a m inute... why are you bringing the high low? I
used to always question that and in all reality, it all came down to differentiation.” She
asserted, “The gap has nothing to do with where the kids came from; it has every bit to do
with the approach to the mathematics that we teach. You have to make it relevant, and I
can’t stand when someone says, “I’m teaching them this math concept for the test. The
EOCT. The CRCT. Forget that!” You have to teach them to prepare them for the next
year and what I call the adult world not the real w orld... we’re all sitting in it.” She
believes that the portrayal of mathematics in the early grades impact the confidence as
well as knowledge levels of students throughout their high school years. She insists,
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“Most of your teachers, in elementary school, are not confident in math at all. And, I
think a big part of our [achievement] gap comes from the teacher perspective and not the
student. I know that’s bold. It’s the big elephant in the room, and somebody’s got to talk
about it.”
She attributed the success of some African American students to parental
expectations. She explained, “When they [parents] set forth expectations for their student
to make it in the world, no matter their skin color, the Black parents of the students push
them a lot harder [than their white counterparts]. It’s almost like they have a point to
prove to their own children, and they’re not letting their child just come in and just have
fun with the math. On a whole other level, I think being successful include the fact that
they [students] want it. You know, some of the parents aren’t pushing them. They
[students] want it. They want that confidence.” Being a little more candid, Teacher A
continued, “With my African American students, and I have a large number of them in
the advanced classes and I love it. I think with them, it’s all based on the teacher. Never
mind their parents pushing them.” Whether the African American students are from
homes where parents are employed professionals or from homes where parents are
unemployed, “these students don’t want to disappoint me. They don’t care about taking a
B [grade] home to a parent, but they do not want to disappoint me.” Consequently, she
believes teacher expectations have the ability to make students more confident, and “that
goes with any child of any race. But, when it comes to African American students, a lot
of them know that they are seen as the lower end and in my class it [race] doesn’t
matter.”
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She described her role in aiding African American students to successfully
complete ninth-grade advanced mathematics as follows: “What’s funny is that I don’t
treat them any differently than anybody else. I set my expectations. I expect everybody
to reach them. If somebody needs a little more aid in it than somebody else, I’m going to
help them. I do tutoring every morning; I expect them to be there if they need the help.
They all have my cellphone number. They can text me with questions; they can call me
with questions. I’m open to everybody. So, as long as I make my expectations for
everybody in the classroom, and I’m not targeting anybody, everybody strives to reach
them. It’s all based on the atmosphere you [the teacher] portray in the classroom.”
She purported that the greatest factors affecting African American students’
beliefs about their ability to do well in advanced mathematics included “prior experiences
with their elementary school teachers and somewhat the stories they hear from their
parents at home.” She elaborated, “It all depends on where their parents came from and
what kind of teachers their parents had.” To clarify the role of parents in the success of
their student, she explained, “Even though I said a minute ago that I don’t base it on what
the parents do at home, but sometimes the parents are a little pushy or they say, “Oh, I
never understood math; so, I don’t expect you to.” But, I do believe [they are influenced
by] the experiences they’ve had with their elementary school teachers and somewhat the
stories they hear from their parents at home.”
In addition to past experiences, she surmised, “One of the biggest contributing
factors to a lot of the students’ failure, and I would see it in African American students, is
the positive versus negative feedback. And, I’m the type person in my classroom.. .it’s
an open forum. When I’m teaching, I don’t like for folks to raise their hands unless I say,
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by a show of hands. I want to hear the wrong answer and I don’t penalize for the wrong
answer. I look for that class clown to give me the wrong answer, and I’ll say let’s talk
about why that’s wrong. I reward for wrong because I can teach you from the mistakes
better than I can teach you the right answer.” She believes some teachers demoralize
students, for getting wrong answer during instruction, and the resulting discouragement
colors the view students have of advanced mathematics. She further believes students
can overcome their math fears when math instruction is made relevant.
Teacher A reasoned that African American students who perform well in
advanced mathematics are motivated by teacher pep talks. She remembered explaining
to her students, “You can’t take your past, and live off of it. You can’t say oh, because of
my parents, I can’t get out of this situation. Your success is a choice.” In light of their
educational and/or career goals and their affect on student performance, she continued, “I
think with them [African American students], I try to make it [math] relevant.” For
example, she explains that Michael Jordan attended the University of North Carolina at
Chapel Hill and immediately signed on to the NBA, but he was adamant that he would
receive his college degree first. In addition, Teacher A posts statistics regarding future
jobs and explains, “Robots are taking over our human factory and some professional
jobs.” Consequently, this drastic change in workforce makes education extremely
important especially in fields that are unlikely to be seized by machines. Most of these
fields require higher-level mathematics. She further asserts, “Quite honestly and frankly,
my Black students perform better than my White students because it’s an even keel in my
classroom, and so, I think it’s all based on how positive you [advanced math teachers]
make it. The more negative you make it you’ve lost them.”
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Regarding the role of classmates in the performance of successful African
American students, she insisted that strategically grouping and regrouping students so
that diversity exists is a practice that cultivates interactions whereby “they push each
other.” In the accelerated classes, groups consist of identified gifted and nongifted
students, but Teacher A challenges and supports all students equally. She described how
an accelerated, nongifted female struggled a little bit in the beginning, but worked hard to
perform as well as identified gifted students in advanced mathematics. She finds it
interesting that a relatively large group of African American students are taking advanced
mathematics this year. She stated, “Usually it [the African American population] tapers
off the more advanced it gets. Many think gifted is a white thing. No, it’s not. I think it’s
all about interaction.” Although she believes positive interactions begin at home, she
further believes that “wonderful teachers” are able to change the course of students’ lives.
Using herself as an example, she exclaimed, “Look at me. I’m not a product of my
environment. If I were a product of my environment, I would be in rehab somewhere.
So you really can’t base it off home life.”
When questioned about specific instructional practices that promoted the success
of African American students in advanced mathematics, she responded, “Differentiation,
period. Not even just for African American students. It is just the simplest concept.”
Differentiation is the notion of adjusting instruction to accommodate students and the
ways they learn (Tomlinson & Allan, 2000). “I don’t understand why people freak out.
We’re letting students get to where they need to be, at their own pace whether we slow it
down, speed it up, or accept a different product from all students. You have to allow for
different levels of processing, and show everybody in the room whether black or white

that you care and that you really want them to succeed. Most of them will take it and
run.” Teacher A does not view differentiation as a dumbing down of the advanced
mathematics curriculum. As a matter of fact, she does not believe the expectation that all
students will perform well on assessments is not compromised. She specified, “None of
my tests are multiple choice, and the questions are weighted. So, when I grade a test, if I
expect students to know number one for the next unit, you better believe it’s going to be
worth more than 10 points. Furthermore, students have to apply the concepts, and it’s
not as simple as 2x=6. What’s x? I apply it to real-world situations that they have to be
able to explain. There’s a lot of reading, speaking, and writing.” In addition to
differentiating instruction, Teacher A explained that specific and timely feedback play an
important role in guiding African American students toward experiencing success in
advanced mathematics.
Teacher A expects all advanced math students to complete practice problems, and
she uses their performance on these problems as a formative assessment of which
mathematical concepts they understand. At the beginning of a unit, she reveals common
misconceptions, and if students lack understanding of a concept, Teacher A does not
accept misunderstandings as the final stage of student learning. As students compare their
work to the step-by-step answer key, which is always found on the teacher’s clipboard,
they are prompted to re-evaluate the process they have used to solve each problem
incorrectly. She reports that cheating is not an issue because all of the erasers are
removed from pencils, and students are accustomed to simply “marking through incorrect
problems so they can go back to see what they did wrong.” Once students discover their
errors, she gives them the option of consulting another student, working on their own, or
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spending time reviewing the concept with her. As long as she has their undivided
attention during direct instruction, Teacher A differentiates the learning environment by
allowing students to listen to music during independent or collaborative work sessions if
they desire.
Teacher B: “They want to perform well fo r the grade. A lot o f the advanced students are
driven and even compete with each other fo r their grade to see who can get the highest
grade. ”
Teacher B is a male who has three years of experience in teaching and learning.
He has experiences teaching classes that range from math support to senior-level AP
Calculus. He began teaching advanced math during his second year in the teaching
profession, and the classes contained students who were identified as gifted as well as
those who were considered accelerated or advanced content students.
When asked to explain why the achievement gap exists, he replied, “I think one of
the main reasons this gap exists is because students do not have a good foundational start
at elementary school.” He further asserted, “There is a big difference in students based
on which school they attended. You can see the difference in those students who went to
poorer area schools and those who went to a private elementary school or an elementary
school in a suburban area.”
He attributed the success of some African American students to prior preparation
and parental influence. He suggested, “Sometimes, a lot of them don’t have the work
ethic or the student skills necessary to be successful in a rigorous math class. Student
skills include time management, study skills, learning how to take notes, and just
knowing how to get down and work even when the problem is too hard.” He continued,
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“I have the had the pleasure of teaching those who come out of the ninth-grade advanced
mathematics class. I taught the advanced tenth grade class, and from my observation
those students who have come to me with good work ethic do well.” In short, successful
students, whether identified gifted or not, persevere even when mathematical concepts
are unclear and challenging. He further explained, “A lot of it has to do with whether or
not there is someone at home checking in on them and making sure they are working
because a lot of them need that extra support at home and at school to get things done.”
He described his role in aiding African American students to successfully
complete ninth-grade advanced mathematics as follows: “My role, which will apply to
any of my students, is providing them the skills they need to be successful whether it
comes to hosting afterschool work sessions or providing early morning sessions for
students. For those students who may need additional resources, like an old textbook
especially since we are without textbooks now, I will allow them to use one or direct
them to the websites they may find helpful. I try to fill the holes. I assign a lot of work
because it forces them to learn time management and how to organize themselves. I’ll
make checklists to remind them of assignments; I teach them how to leam in math and
also how to be a student—especially with the younger [high school] student. I also
believe that it is helpful to just keep the parents in the loop so they know what their
children are learning and where they are standing academically in the class.”
He maintained that the greatest factor affecting African American students’
beliefs about their ability to do well in advanced mathematics is peer influence. He
believes that it matters “Whether they have peers telling them that this math is really hard
or if they say it’s really easy. I also think the belief comes from their own performance
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and practice. If they were not good at math, then they might continue thinking that they
are not so good at math, and they may not put forth the extra effort that might bump them
up to actually being a good math student."
He suggested that African American students who perform well in advanced
mathematics are motivated by good grades. He explained, “A lot of the advanced
students are driven and even compete with each other for their grade to see who can get
the highest grade. Because they are very social, by nature, I think classmates play a huge
role in the performance of ninth grade students. If they have friends who are doing well,
I’ve seen them kind of pull each other up.” Like Teacher A, Teacher B noted, “Very
pushy parents, who refuse to think anything other than the fact that their students are just
great math students, keep them in it. But, they still cannot convince them to be motivated
students; so, the students are always discouraged and stressed out because they want to
please the parents; however, they can’t always get the math to click like their parents
want it to; so, they end up just coasting through.”
When questioned about specific instructional practices that promoted the success
of African American students in advanced mathematics, he responded, “I think a lot of
them need to see connections and that is with most students. But, I think seeing the
connections with not only real life applications but connections with math that they’ve
already learned is important. For example, if I’m teaching rational expressions, I can
show them how that relates to fractions. I also think they can take ownership of it.”
Findings
Data analysis for this study involved exploring verbatim interview transcripts as
well as students’ academic transcripts to determine themes found within participants’
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responses to the interview questions. The overarching codes of mastery experiences,
vicarious experiences, social persuasions, and physiological arousal were used to analyze
the collected data, but these codes were further broken down into sub-codes that surfaced
as participants shared their personal experiences and perceptions. Five main themes
resulted from the data analysis: 1) prior mathematical experiences, 2) peer interactions,
3) parental expectations, 4) teacher instructional practices, and 5) flow.
To support the analysis, direct quotes from discussions were utilized to
demonstrate participants’ perspectives of their experiences with advanced mathematics.
The results of the data analysis were offered in this chapter. Findings were summarized
in the form of individual student and teacher profiles as well as in a Table 3.
Summary of the Results
Chapter 4 described the data collection and a detailed description of the data
analysis conducted in this study. The results were drawn from the semi-structured
interviews conducted with eight student and two teacher participants. They included
verbatim quotes and information from students’ academic transcripts to support the
analysis. Analysis of the sources of data revealed five main themes that facilitated the
understanding of student and teacher perceptions regarding the academic success of
African American students in ninth-grade advanced mathematics. All of the student
participants expressed medium to high levels of confidence in their mathematical
abilities. Detailed profiles containing direct quotes of the perceived factors that student
and teacher participants believe contributed to success are included in this chapter.
Chapter 5 provides a summary, conclusions, and recommendations that are based on
results of the data found in Chapter 4 and the literature review found in Chapter 2.

CHAPTER 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
The preceding chapter I provided an analysis of the data that addressed the two
research questions that guided this research. Based on my analysis, the following themes
were coded from the data: 1) prior mathematical experiences, 2) peer interaction, 3)
parental expectations, 4) teacher instructional practices, and 5) flow. These themes
respond to my research questions:
1.

What are the comparisons between the perceptions of successful gifted and non
gifted, African American students regarding their performance in ninth-grade
advanced mathematics?

2.

What are teachers’ perceptions of the self-efficacy beliefs of African American
students who are successful in ninth-grade advanced mathematics?
This study adopted the self-efficacy perspective that beliefs affect students’

academic successes (Chen, 2003; Pajares & Miller, 1994; Usher, 2009); consequently,
new understanding of the multifaceted experiences of these students (Mertens, 2010)
were gained from listening as they explained their experiences, through analyzing their
academic transcripts, and from listening to their teachers regarding the experiences of
these students.
Self-efficacy refers to beliefs that individuals hold regarding their personal ability
to produce specific levels of performance that influence future events in their lives
(Bandura, 1977). When challenging math tasks are presented, the perceived self-efficacy
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beliefs of individuals influence their thought patterns, learning patterns, and emotional
reactions to these tasks. Self-efficacy played a major role in these students’ motivation,
which is the energy they applied toward engaging in and completing math tasks.
Whatever students believed about their ability to control learning and to master concepts
determined their motivation levels, aspirations, and academic performance (Bandura,
1993). A review of the literature revealed a need for additional studies documenting the
successes of African American students rather than their failures in advanced
mathematics.
The purpose of this qualitative study was to investigate the perceptions of eight
African American students regarding why they believe success was experienced in their
ninth-grade advanced mathematics class. This study employed the self-efficacy
framework to examine the beliefs of students regarding their motivation and academic
performance. It also investigated the perceptions of teachers regarding the self-efficacy
beliefs of African American students who were successful in ninth-grade advanced
mathematics.
The two major research questions central to this study were as follows:
3. What are the comparisons between the perceptions of successful gifted and non
gifted, African American students regarding their performance in ninth-grade
advanced mathematics?
4. What are teachers’ perceptions of the self-efficacy beliefs of African American
students who are successful in ninth-grade advanced mathematics?
Student and teacher participants received an explanation of the study. The
students agreed to participate by providing signed parent consent as well as signed
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student assent forms. Similarly, teachers demonstrated agreement to participate by
providing a signed a consent form.
The findings represent the nature of qualitative, phenomenological research,
which focuses on the appearance of experiences in order to uncover meaning. I
discovered that the five themes represent a group of intricately interlaced and inseparable
factors that contributed to the perceived reasons students gave for their successful
completion of rigorous mathematics coursework. The findings were specific to this
research task and are not intended for generalization; however, replication of the study
and extrapolation may be appropriate. “Extrapolations are modest speculations on the
likely applicability of findings to other situations under similar, but not identical,
conditions” (Patton, 2002, p. 584). This chapter includes a summary of the findings,
conclusions, and recommendations for future research.
Summary
The overarching sources of self-efficacy and the five themes that surfaced in this
study are presented in Table 4.
The first theme of prior mathematical experiences demonstrated that all student
participants as well as both teacher participants felt strongly that students’ elementary and
middle school experiences in mathematics provided the foundation of confidence in their
ability to perform in high school. All student and teacher participants confirmed what
Bandura (1997) posited regarding mastery experiences and how students’ past
accomplishments on specific tasks, is the most influential source of their efficacy
perceptions. When asked to describe their experience with at least one math teacher who
helped them understand mathematical concepts, all of the student participants described
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the exact same teacher, Ms. Kori. While two of the eight students experienced Ms. Kori
as a middle school math teacher, the remaining six students encountered her as a high
school math teacher, yet their stories regarding this teacher and her instructional practices
were identical. All of the student participants cited the fact that she aided them in
achieving high standards by providing math experiences that included what Ronald
Ferguson (2008) calls high help and high perfectionism. Students’ previous experiences
with being successful on challenging math tasks gave them the fortitude to persist even
during moments of setbacks in ninth grade math. Mastery experiences along with
vicarious experiences, wherein they observed someone of similar ability succeeding in
mathematics, permeated the interview discussion regarding mathematics experiences.
The second theme addressed peer interactions. This theme demonstrated that all
student and teacher participants perceived social engagement or collaboration as a
necessary part of their success. When questioned about how they related to their peers,
students described how they worked in flexible groups, shared different thinking
processes for solving the same math problem, and engaged in healthy competition that
fostered a spirit of community that was centered around hard work. The teacher
participants articulated the importance of student interaction. Teacher A stated,
“Students are motivated by working with their classmates, and the way I group them
varies; therefore, they learn to interact with a variety of people who all have something to
offer. “I think [student motivation] is all about interaction.” Teacher B suggested, “The
factor that affected students self-efficacy comes from their peers. They want to perform
well for the grade. A lot of the advanced students are driven and even compete to see
who can get the highest grade. If they have friends who are doing well, I’ve seen them

128

kind of pull each other up.” As research asserted, the social persuasion or encouragement
and confirmation that students encounter have the power to prompt them to attempt and
successfully complete challenging math tasks (Alderman, 2004).
The third theme addressed is parental expectations. This theme demonstrated that
some of the student participants and both teacher participants perceived this factor to be
instrumental to the success of the African American students represented in this study.
Regardless of their level of education, many African American parents have a desire for
their children to excel in school. Several of the parents of these student participants did
not engage in practices such as making appointments with teachers, assisting their child
with homework, or hiring a personal tutor (Lareau, 1989); however, they all expected
their children to take full advantage of advanced course offerings. Only two of the eight
student participants referenced the expectations of their parents or in one case
grandparent, but both teacher participants weighed in on the parent factor. Teacher A
asserted, “To be honest with you, I think it [some African American students’ success or
lack of success] is due to the expectation of the parent at home. When they [parents] set
forth the expectation for their student to make it in the world, no matter their skin color,
the Black parents push them a lot harder. It’s almost like they have a point to prove to
their own children and they’re not letting their child just come in and just have fun with
the math.” Similarly, Teacher B contended, “A lot of the students’ success or failure has
to do with their parents and their home life. Is there someone at home checking in on
them and making sure they are working? A lot of them need that extra support at home
and at school to get things done. Those who are successful in advanced math have the
work ethic or the student skills necessary to be successful in a rigorous math class. The
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ones who seem to not care usually drop out of advanced math unless they have very
pushy parents who keep them in it. I’ve seen ones with pushy parents stay in, but they
still cannot somehow convince them to be motivated students; so, they end up just
coasting through.”
The fourth theme addressed teacher instructional practices. This theme
demonstrated that the role of the teacher is a key factor in the success of African
American students who embraced the challenge of taking advanced coursework. Several
students discussed their ninth grade math experience as being one focused on passing the
EOCT. However, many of the students articulated the fact that teaching students to
“cram for a test” is not the best instructional approach to teaching and learning. To
emphasize this point, Student A explained, “Our teacher had to cram stuff in right before
[the test] and I was stressing out. I can’t cram before a big test.” Looking within and
across profiles, all of the student participants suggested that the best instructional
practices are those that include an amalgamation of the following: Breaking the content
down in chunks that are accessible to the learners, giving specific and timely feedback
(both praise and criticism) during math instruction as well as after a quiz or test,
providing a study guide for students to revisit concepts, tutoring students who need
additional support while thrusting the others forward, and allowing students to
collaborate with their peers regarding the concepts under study.
Teacher A insisted, “Differentiation is the specific instructional practice that
helped African American students experience success in advanced mathematics. I think
now-a-days with letting them get to where they need to be, at their own pace—whether
we slow it down—whether we speed it up—whether we accept a different product from
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all students.. .you have to allow different processing. You have to make it relevant.
And, as long as you give them that second chance, a retake on the test could boost
confidence like you wouldn’t believe. I take the higher of the two [grades] because
somewhere along the way you mastered something. I think that if you just show
everybody in the room, I don’t care if they’re black or white, that you care.. .that you
really want them to succeed, you've done everything you can and it’s up to them and
most of them will take it and run.”
Like Teacher A, Teacher B stated, “Helping them see not only real life
applications, but connections with math that they’ve already learned” is a specific
instructional practice that helped African American students experience success in
advanced mathematics. Last semester, I had a sophomore student, as we were working on
exponentials, who said, ‘Everyone stop! I just had a math epiphany.’ He thought he’d
discovered something new, but it wasn’t. But, to him it was new because he discovered it
and he could take ownership of that material. He went around and tried to show all the
other little groups what he’d discovered.”
The responses of these student and teacher participants are aligned with
Tomlinson’s (2005) vision regarding teaching and learning that is based on the belief that
students differ in their interests, readiness to learn, experiences, and learning styles;
consequently, these differences must be considered so that student learning is increased
by proactive planning and responsive instruction rather than reactive teaching. As I read
and listened to the student and teacher responses regarding instruction, it was iterated that
learning implies second chances. Because some teachers believe the allowance of second
chances is “dumbing down” the curriculum, it is important for constructivist educators to
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emphasize the habits of mind fostered as students are afforded opportunities to
experience specific feedback coupled with chances to adjust their work to meet the
academic criteria. A second chance delays the instant gratification received when just a
letter grade is assigned to students’ work, but it fosters habits of mind that include, but is
not limited to, persistence, reflective thinking, striving for accuracy, and ultimately
academic growth and a deeper understanding of the mathematical concepts.
The fifth and final theme addressed is flow. This theme demonstrated that while
most of the responses to the question regarding mathematical ability and hard work were
straightforward and brief, they emphasized the role of students consistently working hard
to achieve success in advanced mathematics. For some students, hard work extended into
a flow or optimal experience. Flow surfaced as a theme as five out of eight participants
expressed their idea of hard work.
According to Csikszentmihalyi (1990), developer of flow theory, the ideal
conditions for optimal student engagement occurs when individuals are attracted to a
challenging experience and believe they have the skills to conquer that challenge. This
balance of challenge and skill was mentioned by over half of the students. Students who
experience flow described specific instances where they became immersed in solving
math problems evidenced by losing track of time. For example, Student H expressed, “It
[the flow] is so bad that I’ll get done with my homework and then I’ll download stuff on
my phone so I can constantly keep going with math. I would sit there and do it for hours,
and I would still be thinking about it the next day. It’s like a musical instrument that you
keep practicing, and if you sit and practice it long enough you will begin to play songs
that people wouldn’t believe. So, I do the same with math.” Teacher A witnessed,
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“Sometimes they get so engrossed in the math that they forget about moving to their next
class.” Their intense focus on unlocking the answer to a specific math task places them
in a space where time is not monitored.
Table 4
Sources o f Self-Efficacy and Themes
Overarching Sources of Self-Efficacy-*

Mastery
Experience

Vicarious
Experience

Social
Persuasion

X

X

Physiological
Arousal

Themes

1
Prior Mathematical Experience

X

Peer Interactions

X

Parental Expectations

X

Teacher Instructional Practices

X

Flow

X

X
X

X

Conclusions
This study sought to investigate the perceptions of eight African American
students regarding perceived reasons why they were successful in ninth-grade advanced
mathematics. The self-efficacy framework was chosen to examine the beliefs of students
regarding their motivation and academic performance. This study also investigated the
perceptions of teachers regarding the self-efficacy beliefs of African American students
who were successful in ninth-grade advanced mathematics.
Results of the study revealed that the majority of students attributed their success
to the overarching theme of mastery experience. Specifically, seven out of eight students
reported that hard work is the factor that contributed to their positive self-efficacy beliefs.
Teachers of advanced mathematics can assist their students by gaining an understanding
of how to incorporate self-efficacy into their teaching. Results of this study also revealed
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that student and teacher participants understood the importance of prior math experiences
and how those experiences shape their current self-efficacy beliefs (mastery experiences).
Additionally, both groups of participants referenced the value of peer interactions during
instruction, which serves as evidence that vicarious experiences and social persuasion
were important to the success of these student participants. Finally, the findings
overwhelmingly indicated that students and teachers perceived that teachers provided a
healthy combination of high support and demanded high accuracy.
Recommendations
Today, educators-at-large (i.e. regular classroom teachers, speech-language
pathologists, special educators, counselors, and administrators) are taxed with providing
appropriate services to students in the general education program as well as in the
advanced content classroom. In Georgia, where this study was conducted, gifted or
advanced education is both mandated and funded by the state. This is only true of three
other states. Consequently, one can infer that providing advanced coursework for the
state’s gifted and high ability students is a priority for the state. To that end, the results of
this study are important to providing appropriate curriculum and instruction to students
who show high academic ability.
The literature review of this study revealed that research that explores the
academic success of African American students is scant and need to be explored. The
results of this study suggest that future studies should consider investigating the prior
mathematical experiences to determine whether the teacher instructional practices
mentioned in this study were employed at the elementary and middle school levels.
Future studies should also explore the essence of flow in the classroom environment in
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order to find ways of assisting African American students in becoming willing to
embrace the challenges of advanced coursework-especially in mathematics.
Additionally, future studies could use a survey instrument to explore the beliefs that
African American students hold regarding their performance in advanced mathematics.
Also, future research could compare the perceptions of African American students from a
high school where the percentage of free/reduced lunch exceeds that of the state to a high
school where the percentage of free/reduced lunch is below the state average. In addition,
further research is needed on the impact that social and emotional intelligence has on the
performance of African American students in the advanced mathematics classroom.
Finally, further research is needed on teacher perceptions regarding the student skills and
student behaviors that influence African American students’ performance in advanced
mathematics.
Closing
The advanced mathematics classroom is an academic environment where
the contrasting worlds of general education and gifted education overlap thereby creating
a world that resembles what Ms. Kori described as “the adult world, and we’re living in
it.” In the advanced mathematics classroom, students developed an appreciation for
differences. The students and teachers profiled in this study knew that all of them
possessed the ability to complete advanced math coursework but the way students
navigated the advanced math space is what brought success. Above all, I perceived
students as being committed to accessing and embracing the knowledge and skills that
each person brought to the classroom. In their academic environment, designations of
gifted and non-gifted were irrelevant. It is this commitment to recognizing and
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embracing what I believe is a natural interconnectedness existent between “us and them”
that students and teachers must have if we want more African American students to
experience success in advanced mathematics.

Appendix A: Student Interview Protocol

Name of Interviewee:
Location:
Date:
Time:
I am a doctoral student in the Tift College of Education at Mercer University with
a research interest in African American students who perform well in advanced
mathematics and teachers who are cognizant of that success. My dissertation study
involves understanding how successful African American students feel about their ability
to perform in advanced math as well as the perceived reasons (e.g. effort, confidence,
study habits, career goals, etc.) teachers assign to the success of these students. I am
particularly interested in understanding their performance in ninth-grade advanced
mathematics as well as any positive or negative differences detected by students who are
identified as gifted versus those who are classified as advanced content students.
To aid me in note taking and accurate representation of your responses to each
question, I would like to audiotape our conversation today. This information will be used
for my dissertation study only. All information will be treated as confidential and a
pseudonym will be used for your name. My doctoral committee and I are the only ones
privy to the audio, which will be deleted after your responses are transcribed. I have
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planned for this interview to last about 45 minutes. During this time, I have eight
questions that I would like to cover.
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Student Interview Questions

Name of Interviewee:
Location:
Date:
Time:
The secondary questions will be used as needed to encourage conversation or to gain
clarity from a response.

Background
1) Tell me a little about yourself.
a. Friends
b. Hobbies
c. Future career goals
2) Describe yourself as a student.
a. What grades do you typically make?
b. How long have you participated in the gifted program?
c. What would you consider your strongest subject? Why? What would you
consider your weakest subject? Why?
d. What is your favorite subject? What is your least favorite subject?
Mathematics Experience and Self-efficacy
3) As a freshman in high school, you took ninth-grade advanced mathematics. Describe
your experience in that class.
a. What grades did you typically make?
b. How did you relate to your peers?
c. What sort of work habits did you have in this class?
d. What was it like to be in this teacher’s class?
e. If you had to choose between ability and hard work, to what would you
attribute your success in this math class?
f. Are there differences between your preparation for ninth-grade advanced math
and the preparation of your classmates who participated in the gifted program
(or did not participate in the gifted program)? Can you give me an example?
4) Describe a time when you experienced a setback in ninth-grade advanced math.
a. What sort of habits do you think contributed to this setback?
b. Did you overcome the setback and come out on the successful side? If not,
why not? How did you get back on track? If yes, how did you manage to
come out successful?
5) Describe your experience with at least one math teacher who helped you understand
mathematical concepts.
c. What type of praise, criticism or feedback did you receive?
d. How did positive or negative self-talk help you in this class?
e. What sort of work habits did you have in this math class?
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Question about attitudes about mathematics
6) Compared to your friends, do you think you like math more, less, or the same? Can
you give me an example?
Mathematics and Educational and/or Career Goals
7) Think of yourself after high school. How do you see yourself using math?
Mathematical Ability and Effort
8) How much mathematical ability do you believe you possess? Rate your ability from 1
to 5, with 1 being ‘not very much mathematical ability’, and 5 being ‘a great deal of
mathematical ability’.
a. What could make you more confident in your mathematical ability?
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Appendix C: Teacher Interview Protocol

Name of Interviewee:
Location:
Date:
Time:
I am a doctoral student in the Tift College of Education at Mercer University with
a research interest in African American students who perform well in advanced
mathematics and teachers who are cognizant of that success. My dissertation study
involves understanding how successful African American students feel about their ability
to perform in advanced math as well as the perceived reasons (e.g. effort, confidence,
study habits, career goals, etc.) teachers assign to the success of these students. I am
particularly interested in understanding their performance in ninth-grade advanced
mathematics as well as any positive or negative differences you have detected in those
who are identified as gifted versus those who are classified as advanced content students.
To aid me in note taking and accurate representation of your responses to each
question, I would like to audiotape our conversation today. This information will be used
for my dissertation study only. All information will be treated as confidential and a
pseudonym will be used for your name. My doctoral committee and I are the only ones
privy to the audio, which will be deleted after your responses are transcribed. I have
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planned for this interview to last about 45 minutes. During this time, I have six questions
that I would like to cover.
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Teacher Interview Protocol

Background
1) How many years have you been teaching? How long have you been teaching
advanced mathematics?
Overall Question
2) Tell me why do you think some African American students are successful in
advanced mathematics while others are unsuccessful.
3) Describe your role in aiding African American students to successfully complete
advanced mathematics.
Perceptions Pertaining to Student Self-Efficacy
4) Which factor(s) have the greatest affect on African American students’ beliefs about
their ability to do well in advanced mathematics?
a. (Direct experience): How did these students’ past experiences affect their
experience in advanced mathematics?
b. (Vicarious experience): How does seeing someone else, with similar ability,
do well affect the students under study?
c. (Verbal persuasion): How does someone saying something positive or
negative energize the students under study?
d. (Physiological reactions): How does distress, as indicated by sweaty palms,
nausea, loss of concentration, etc. affect the students under study?
(physiological reactions) or is it a combination of these four factors?
5) What do you think motivate African American students to perform well in advanced
mathematics?
a. How do students’ educational and/or career goals affect their performance?
b. What role do classmates play in their performance?
Perceptions of Teaching Practice and Self-efficacy
6) What specific instructional practices do you think help African American students
experience success in advanced mathematics?

a

V

Research Question (RQ)

w
C
.2
t/3

a>

ts

S,

O

ro
a

W
c

TT

VI

■o
v

S '
3
O
CA
a>
<8
3
*
<D

a a a
S

V8
<

<D
<G

0<3
)
3

w
C
_o
1/3
<uS
<
3

£

£

£
(L>

£
(U

£
O

*■£
c/2

a

_o

a a3 a a a a
E
c

-

.2 2

E 'E 'E 'E 'Ea>
22
22
22
c
e
- - - - a- c
.22
c

-r
§
H

cl

42
3

go

RQ 1 What are the
perceptions of successful
African American students
regarding their academic
performance in ninth-grade
advanced mathematics?
RQ2 What are teachers’
perceptions of the selfefficacy beliefs of African
American students who are
successful in ninth-grade
advanced mathematics?

X

X

144

X

X

X

Gifted/non-gifted designation

Appendix D: Teacher Interview Questions and Alignm ent

X

X

X

X

X

Appendix E: IRB Approval Letter

Institutional
Boat'd
for Bosmartrh f»t\-ohK'tttgHitman Subjocts
25-Feb-2014
Ms. Tonya L. Coons
Mercer University
Tift College of Education
Macon, GA 31207-0001
RE: Yes I Can: Perceptions of African American Students Regarding Their Academic Performance in
Ninth Grade Advanced Mathematics (H1309232)
Dear Coons:
Your application entitled: Yes I Can: Perceptions of African American Students Regarding Their Academic
Performance in Ninth Grade Advanced M athematics (H1309232 was reviewed by this Institutional
Review Board for Human Subjects Research in accordance with Federal Regulations 21 CFR 56.110(b)
and 45 CFR 46.110(b) (for expedited review) and was approved under Category 6, 7 per 63 FR 60364.
Your application was approved for one year of study on 18-Sep-2013. The protocol expires lS-Sep-2014.
If th e study continues beyond one year, it must be re-evaluated by th e IRB Committee.
Item(s) Approved:
New Application
Consent form revised to reflect correct approval dates
Please com plete th e survey for th e IRB and th e Office of Research Compliance. To access the survey,
click on the following link: h t t p : / / h t t p s . / / w w w . $ u r v e Y r n o n k e y . c o r n / s / K 7 C T T 8 R
Respectfully,

(L ttJ L -U S .j
Ava Chambliss-Richardson, M.Ed., CIP, CIM
Associate Director of Human Research Protection Programs (HRPP)
Member
Intuitional Review Board
Mercer University IRB & Office of Research Compliance
Phone (478) 301-4101
Fax (478) 301-2329
ORC_Mercer<6> Mercer. Edu

i i n i v e i s i i v n e e * l o p t e ( i . m i l a g r e n x u> « < > n itin t 4 s < l i m t .«i r e s e a r r r> s i i k I h* s ir> > x <:tH<l4fM « w it h
i n t e m a l l o i u l l i . r w i f e i e i K e r»n U . i r m w i i / n t i n n s c tC M ) O m d e l l n w s f o r >Ti h m i O ln n c « * t P r a c l i r e
I *>08 t olli-iir -WI r-«-i • M so H i Cr^oigi* .4120
(MKH
i I 'fii *OI 4101 s F A X i l ' S . »01 ' l.'O

145

ir te

REFERENCES

Alderman, M.K. (2004). Motivation fo r achievement: Possibilities fo r teaching and
learning. (2nd Ed.). Mahway, NJ: Erlbaum
Anderson, B. J. (1990). Minorities and mathematics: The new frontier and challenge of
the nineties. Journal o f Negro Education, 59(3), 260-272.
Astin, A. W., & Astin, H.S. (1992). Undergraduate science education: The impact o f
different college environments on the educational pipeline in the sciences. (Final
Report). Los Angeles: Higher Education Research Institute.
Baldwin, A. Y. (2004). Identification concerns and promises for gifted students of diverse
populations. Theory and Practice, 44(2), 105-114.
Baldwin, A. Y., & Vialle, W. (1999). The many faces o f giftedness, lifting the masks.
Belmont, CA: Wadsworth.
Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.
Psychological Review, 84, 191-215.
Bandura, A. (1986). Social foundations o f thought and action: A social cognitive theory.
Englewood Cliffs, NJ: Prentice Hall.
Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning.
Educational Psychologist, 28(2), 117-148.
Bandura, A. (1997). Self-efficacy: The exercise o f control. New York, NY: Freeman.
Bandura, A. (2006). Adolescent development from an agentic perspective. In F. Pajares
& T. Urdan (Eds.), Adolescences and education: Vol. 5. Self-efficacy beliefs o f
adolescents (pp. 1-43). Greenwich, CT: Information Age.
Bandura, A., Barbaranelli, C., Caprara, G. V., & Pastorelli, C. (2001). Self-efficacy
beliefs as shapers of children’s aspirations and career trajectories. Child
Development, 72(1), 187-206.
Berryman, S.E. (1983). Who will do science? Minority andfemale attainment o f
science and mathematics degrees: Trends and causes. New York: Rockefelle.

146

147

Foundation BHEF. (2006). The challenge o f the new demographics o f higher education:
Increasing women and minority participation in the STEM disciplines. Retrieved
from http://www.bhef.com/publications/documents/brief2 w06.pdf

Blackburn, A., & Erickson, D. B. (1986). Predictable crises of the gifted student.
Journal o f Counseling & Development, 64(9), 552-555.
Blake, R., & Sekuler, R. (2006). Perception, (5th ed.). New York, NY: McGraw-Hill.
Blanchett, W. J., Mumford, V., & Beachum, F. (2005). Urban school failure and
disproportionality in a post-brown era. Remedial and Special Education, 26(2),
70-81.
Bong, M. (2001). Role of self-efficacy and task-value in predicting college students’
course performance and future enrollment intentions. Contemporary Educational
Psychology 26(4): 553-570.
Boyce, C., & Neale, P. (2006). Conducting in-depth interviews: A guide fo r designing
and conducting in-depth interviews fo r evaluation input. Watertown: Pathfinder
International Tool Series.
Brand, B. R., Glasson, G. E., & Green, A. M. (2006). Sociocultural factors influencing
students' learning in science and mathematics: An analysis of the perspectives of
African American students. (2006). School Science and Mathematics, 106(5),
228-236.
Bromley, D. B. (1990). Academic contributions to psychological counseling: I. A
philosophy of science for the study of individual cases. Counseling Psychology
Quarterly, 3(3), 299-307.
Brown, K. D., & Brown, A. L. (2012). Useful and dangerous discourse: Deconstructing
racialized knowledge about African-American students. Educational
Foundations, 26(1/2), 11-25.
Bruning, R. H., Schraw, G. J., Norby, M. M., & Ronning, R. R. (2010). Cognitive
psychology and instruction. (5th ed.). Upper Saddle River, NJ: Pearson.
Burke, R. J. (2007). Women and minorities in STEM: A primer. In R. J. Burke & M. C.
Mattis (Eds.), Women and minorities in science, technology, engineering and
mathematics (pp. 3-27). Northampton, MA: Elgar
Chen, P. P. (2003). Exploring the accuracy and the predictability of the self-efficacy
beliefs of seventh-grade mathematics students. Learning and Individual
Differences, 14, 79-92.

148

Choi, N. (2005). Self-efficacy and self-concept as predictors of college students'
academic performance. Psychology in the Schools, 42(2), 197-205.
Cobb, P., & Steffe, L. P. (1983). The constructivist researcher as teacher and model
builder. Journalfo r Research in Mathematics Education, 14(2), 83-94.
Cohen, L., and Manion, L., & Morrison, K. (2000). Research methods in education (5th
ed.). London: Routledge.
Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education. (6th ed.).
New York, NY: Routledge.
College Board. (2003). A brief history o f the advanced placement program. Retrieved
from
http://www.collegeboard.com/prod downloads/about/news info/ap/ap history en
glish.pdf
College Board. (2012). 8th annual AP report to the nation. Retrieved from
http://apreport.collegeboard.org/report-downloads
Coleman, J. S., Campbell, E. Q., Hobson, C. J., Partland, J., Mood, A. M., Weinfeld, F.
D., & York, R. L. (1966). Equality o f educational opportunity. Washington, D.C.:
U.S. Government Printing Office.
Creswell, J. W. (2005). Educational research: Planning, conducting, and evaluating
quantitative and qualitative research. (2 ed., pp. 1-623). Upper Saddle River, NJ:
Merrill Prentice-Hall.
Creswell, J. W. (2007). Qualitative inquiry and research design: Choosing among five
approaches. (2nd ed.). Thousand Oaks, CA: Sage.
Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods
approaches. Thousand Oaks, CA: Sage.
Csikszentmihalyi, M. (1990). Flow: The psychology o f optimal experience.. San
Francisco, CA: Jossey-Bass.
Dai, D. Y., Moon, S. M., & Feldhusen, J. F. (1998). Achievement motivation and gifted
students: A social cognitive perspective. Educational Psychologist, 55(2/3), 4563.
Ferguson, R. F. (2008). Helping students of color meet high standards. Everyday
antiracism: Getting real about race in school, 78-81.

149

Figgers, V. (1997). Influences encouraging African American women's choice o f
mathematics as a career: A generational account. (Doctoral dissertation).
Available from ProQuest Dissertations and Theses database. (UMI No.
9834199)
Fisher, T (2000). Predictors of academic achievement among African-American
Adolescents. In Gregory (Ed). The Academic Achievement o f Minority Students:
Perspectives, Practices and Prescriptions. New York: University Press of
America, pp. 307-334.
Flowers, L. A., & Moore, J. L., III. (2003). Conducting qualitative research online in
student affairs. Student Affairs Online, 4(1). Retrieved November 15, 2012, from
http://www.studentaffairs.com/eioumalAVinter 2003/research.html
Fontana, A., & Frey, J. (1998). Interviewing: the art of science. In Denzin, N., & Lincoln,
Y. (Eds.), Collecting and interpreting qualitative materials (pp. 47-78). Thousand
Oaks, California: Sage
Ford, D. Y. (1995). Desegregating gifted education: A need unmet. Journal o f Negro
Education, 64, 52-62.
Ford, D. Y. (1996). Reversing underachievement among gifted Black students: Promising
practices and programs. New York: Teachers College Press.

Ford, D.Y. (2011). Closing the achievement gap: Gifted education must join the battle.
Gifted Child Today, 57(1), 31-35.
Ford, D. Y., Grantham, T. C., & Whiting, G. W. (2008). Another look at the achievement
gap: learning from the experiences of gifted black students. Urban Education,
43(2), 216-239.
Ford, D. Y., Harris III, J. J., Tyson, C. A., & Trotman, M. F. (2002). Beyond deficit
thinking: Providing access for gifted African American students. Roeper Review,
24(2), 52-58.
Fordham, S. and Ogbu, J. (1986). Black students’ school success: Coping with the burden
o f ‘acting White’. Urban Review, 18(3), 176-206.
Foust, R. C., Hertberg-Davis, H., & Callahan, C. M. (2009). Students' perceptions of the
non-academic advantages and disadvantages of participation in advanced
placement courses and international baccalaureate programs. Adolescence,
44( 174), 289-312.

150

Georgia Department of Education. (2012a). Georgia performance standards fo r
accelerated math 1. Retrieved from
https://www.georgiastandards.org/standards/Georgia%20Performance%20Standar
ds/Accel-Math-I-Stds.pdf
Georgia Department of Education. (2012b). Gifted resource manual fo r gifted education
services. Retrieved from http://www.doe.kl2.ga.us/Curriculum-Instruction-andAssessment/Curriculum-and-Instruction/Pages/Gifted-Education.aspx
Gine, R., & Krause, D. (2007). The role of depth over breadth in the secondary
mathematics curriculum. Horace, 23(2), Retrieved from
http://old.essentialschools.org/cs/resources/view/ces res/447
Governor’s Office of Student Achievement. (2011). State Report Card 2010-2011.
Retrieved April 3,2012, from http://reportcard2011.gaosa.org/kl2/default.aspx.
Grantham, T. C. (2012). Eminence-focused gifted education: Concerns about forward
movement void of an equity vision. Gifted Child Quarterly, 56(4), 215-220.
Haglund, K. (2004). Conducting life history research with adolescents. Qualitative
Health Research, 14(9), 1309-1319.
Handwerk, P., Tognatta, N., Coley, R.J., & Gitomer, D.H. (2008). Access to success:
Patterns of advanced placement participation in U.S. high schools. Policy
Information Report. Retrieved from
http://www.ets.org/Media/Research/pdf/PIC-ACCESS.pdf
Hanushek, E. A., Peterson, P. E., & Woessmann, L. (2010). U. S. math performance in
global perspective. Harvard’s Program on Education Policy and Governance &
Education Next, Harvard University, Cambridge, MA, Retrieved from
http://www.hks.harvard.edu/pepg/PDF/Papers/PEPG 1019 HanushekPetersonWoessmann.pdf
Hrabowski, F. A., III. (2003). Raising minority achievement in science and math.
Educational Leadership, 6 0 ,44-48.
Inman, L. D. (2010). The placement and participation o f gifted African American
students in advanced academic services: A case study. (Doctoral dissertation).
Available from ProQuest Dissertations and Theses database. (UMI No.
3418070)
Jacobs, J. E., & Simpkins, S. D. (2005). Mapping leaks in the math, science, and
technology pipeline. New Directions fo r Child and Adolescent Development, 111,
1-5.

151

Jenkins, M.D. (1936). A socio-psychological study of negro children of superior
intelligence. Journal o f Negro Education, 5, 175-190.
Jett, C. C. (2011). "I once was lost, but now am found": The mathematics journey of an
African American male mathematics doctoral student. Journal o f Black Studies,
42(1), 1125-1147.
Johnson, C., & Kritsonis, W. A. (2006). A national dilemma: African American students
underrepresented in advanced mathematics courses. National Journal fo r
Publishing and Mentoring Doctoral Student Research, 3(1), 1-8.
Johnson, K. V., & Watson, E. D. (2005). A historical chronology of the plight of African
Americans gaining recognition in engineering and technology. Journal o f
Technology Studies, 81-93. Retrieved April 3, 2012 from
scholar.lib.vt.edu/ejoumals/JOTS/v3 l/v3 ln2/pdf/johnson.pdf.
Jolly, J. L. (2005). Pioneering definitions and theoretical positions in the field of gifted
education. Gifted Child Today, 28(3), 38-44.
Jonson-Reid, M., Davis, L., Saunders, J., Williams, T., & Williams, J. H. (2005).
Academic self-efficacy among African American youths: Implications for school
social work practice . Children & School, 27(1), 5-14.
Kahn , R. L., & Cannell, C. F. (1957). The dynamics o f interviewing: theory, technique,
and cases. New York, NY: John Wiley & Sons, Inc.
Kendricks, K., 8c Arment, A. (2011). Adopting a k-12 family model with undergraduate
research to enhance stem persistence and achievement in underrepresented
minority students. Journal o f College Science Teaching, 41(2), 22-27.
Lapadat, J. C., & Lindsay, A. C. (1999). Transcription in research and practice: From
standardization of technique to interpretive positionings. Qualitative Inquiry, 5,
64-86.
Lareau, A. (1989). Home advantage: Social class and parental intervention in elementary
education. London: Falmer Press.
Lincoln, Y. S., 8c Guba, E. G. (1985). Naturalistic inquiry. Thousand Oaks, CA: Sage
Lindstrom, R. R., 8c Van Sant, S. (1986). Special issues in working with gifted minority
adolescents. Journal o f Counseling and Development, 64, 583-586.
Ma, X. (1997). Reciprocal relationships between attitude toward mathematics and
achievement in mathematics. Journal o f Educational Research, 90, 221-229.

152

Maddux, J.E., & Gosselin, J.T. (2003). Self-efficacy. In M.R. Leary & J.P. Tangney
(Eds.), Handbook o f Self and Identity (pp. 218-238). New York, NY: Guilford
Marland. S. (1972). Education o f the gifted and talented: Report to the Congress o f the
United States by the U.S. Commissioner o f Education. Washington DC: U.S.
Government Printing House.
Martin, A.J., & Marsh, H.W. (2006). Academic resilience and its psychological and
educational correlates: A construct validity approach. Psychology in the Schools,
43, 267-281.
Martin, D. B. (2000). Mathematics success and failure among African American youth:
The roles o f sociohistorical context, community forces, school influence, and
individual agency. Mahway, NJ: Erlbaum
Martin, D. (2007). Beyond missionaries or cannibals: Who should teach mathematics to
African American children? The High School Journal, 9/(1), 6-28.
Martin, D. (2009a). Does Race Matter? Teaching Children Mathematics, 16(3), 134-139.
Martin, D. (2009b). Researching race in mathematics education. Teachers College
Record, 111(2), 295-338.
Martin, D. B. (2012). Learning mathematics while Black. Educational Foundations,
26(1/2), 47-66.
Matthews, M. S. (2004). Leadership education for gifted and talented youth: A review of
the literature. Journal fo r the Education o f the Gifted, 28( 1), 77-113.
Maxwell, J. A. (2009). Designing a qualitative study. In L. Bickman & D. Rog (Eds.),
The SAGE handbook o f applied social research methods (2 ed.). Thousand Oaks,
CA: Sage
McBee, M. T. (2006). A descriptive analysis of referral sources for gifted identification
screening by race and socioeconomic status. The Journal o f Secondary Gifted
Education, 17(2), 103-111.
McBee, M. (2010). Examining the probability of identification for gifted programs for
students in Georgia elementary schools: A multilevel path analysis study. Gifted
Child Quarterly, 54(4), 283-297.
McGee, E. (2009). Race, identity, and resilience: Black college students negotiating
success in mathematics and engineering. (Doctoral dissertation). Available from
ProQuest Dissertations and Theses database. (UMINo. 3364621)

153

Merriam, S. (1998). Qualitative research and case study applications in education (Rev.
ed.). San Francisco: Jossey-Bass.
Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. (2nd
ed.). San Francisco, CA: Jossey-Bass.
Mertens, D. M. (2010). Research and evaluation in education and psychology. Thousand
Oaks, CA: Sage
Miles, M. B., & Huberman, A. B. (1994). Qualitative data analysis: An ex. (2 ed., pp. 1338). Thousand Oaks, CA: Sage.
Mitchell, J. C. (1983). Case and situation analysis. The Sociological Review, 31(2), 187211 .
Moore, J. L., III. (2006). A qualitative investigation of African American males’ career
trajectory in engineering: Implications for teachers, school counselors, and
parents. Teachers College Record, 108, 246-266.
Moore, J. L., Ill Ford, D.Y., & Milner. H.R. (2005). Recruitment is not enough:
Retaining African American students in gifted education. The Gifted Child
Quarterly, 49( 1), 51-67.
Morse, J. (1994). Designing funded qualitative research. In Handbook fo r qualitative
research, ed. N. Denzin and Y. Lincoln, 220-35. Thousand Oaks, CA: Sage.
Moses, R. P., & Cobb, C. E. (2001). Radical educations: The math literacy and civil
rights. Boston: Beacon Press.
Moustakas, C.E. (1994). Phenomenological research methods. Thousand Oaks, CA:
Sage.
Mullis, I. V., Martin, M. O., Foy, P., & Arora, A. (2011). TIMSS 2011 International
results in mathematics. Chestnut Hill, MA: TIMSS & PIRLS International Study
Center, Lynch School o f Education, Boston College. Retrieved from
http://timss.bc.edu/timss2011/downloads/Tll IR Mathematics FullBook.pdf
Multon, K. D., Brown, S. D., & Lent, R. W. (1991). Relation of self-efficacy beliefs to
academic outcomes: A meta-analytic investigation. Journal o f Counseling
Psychology, 35(1), 30-38.
Murphy, P. K., & Alexander, P. A. (2000). A motivated exploration of motivation
terminology. Contemporary Educational Psychology, 25, 3-53.
Nasir, N. (2002). Identity, goals, and learning: Mathematics in cultural practice.
Mathematical Thinking and Learning, 4(2/3), 213—248.

154

National Academies Press (2007). Committee on Prospering in the Global Economy of
the 21 st Century. Rising above the gathering storm: Energizing and employing
America fo r a brighter economic future. Washington, DC: The National
Academies Press.
National Action Council for Minorities in Engineering (2011). Resilience: Ensuring U.S.
competitiveness in a fla t world. White Plains, NY: NACME. Retrieved from
http://www.nacme.org/NACME D.aspx?pageid-188
National Association for Gifted Children. (2008). What is gifted? Retrieved from
http://www.nagc.org/
National Center for Education Statistics (2003). U.S. Department of Education. In
Nation’s report card. Retrieved from
http://nces.ed.gov/nationsreportcard/pubs/main2003/20Q5451 .asp
National Center for Education Statistics (2005). U.S. Department of Education. In
Nation’s report card. Retrieved from
http://nces.ed.gov/nationsreportcard/pdf/main2005/20Q5464.pdf
National Center for Education Statistics (2007). U.S. Department of Education. In
Nation’s report card. Retrieved from
http://nces.ed.gov/nationsreportcard/pdf/main2007/20Q7494.pdf
National Center for Education Statistics (2009). U.S. Department of Education. In
Nation’s report card. Retrieved from
http://nces.ed.gov/nationsreportcard/pubs/main2009/2010451 ,asp#section 1
National Center for Education Statistics (201 la). U.S. Department of Education. In
Nation’s report card. Retrieved from
http://nces.ed.gov/nationsreportcard/pdf/main2011/2012458.pdf.
National Center for Education Statistics (201 lb). U.S. Department of Education. In
Technical Report and User's Guide fo r the Program fo r International Student
Assessment (PISA). Retrieved from
http://nces.ed.gov/survevs/pisa/pdf/2011Q25.pdf
National Center for Education Statistics (201 lc). Trends in International Mathematics
and Science Study (TIMSS). Retrieved from http://nces.ed.gov/timss/index.asp
National Center for Education Statistics (2012/ The condition o f education 2012: High
school coursetaking. Retrieved from
http://nces.ed.gov/programs/coe/indicator hct.asp

155

National Governors Association. (2011). Using community colleges to build a STEMskilled workforce. Retrieved from http://www.nga.org/cms/home/nga-center-forbest-practices/center-publications/page-edu-publications/col2-content/maincontent-list/using-community-colleges-to-buil.html
National Mathematics Advisory Panel. (2008). Foundations fo r success: The final report
o f the National Mathematics Advisory Panel. Retrieved from
http://www.ed.gov/about/bdscomm/list/mathpanel/report/final-report.pdf
National Science Board. (2010). Preparing the next generation o f STEM innovators:
Identifying and developing our nation’s human capital. Retrieved from
http://www.nsf.gov/nsb/publications/2010/nsb 1033 .pdf
National Science Foundation. (2012). Science and Engineering Indicators 2012.
Retrieved from http://www.nsf.gov/statistics/seind 12/c 1/c 1s2,htm#s2
Nichols, J. D., and White, J. (2001). Impact of peer net- works on achievement of high
school Algebra students. Journal o f Educational Research, 94(5), 267-273.
Ngo, B., & Lee, S. J. (2007). Complicating the image of model minority success: a
review of southeast Asian American education. Review o f Educational
Research, 77(4), 415-453.
Noble, R. (2011). Mathematics self-efficacy and African American male students: An
examination of models of success. Journal o f African American Males in
Education, 2(2), 188-213.
Noguera, P.A., & Akom, A. (2000). The opportunity gap. Wilson Quarterly, 24(3), 8687.
Oakes, J. (1990a). Lost talent: The underrepresentation o f women, minorities, and
disabled students in science. Santa Monica, CA: Rand
Oakes, J. (1990b). Opportunities, achievement, and choice: Women and minority
students in science and mathematics. Review o f Research in Education, 16, 153339.
Oakes, J. (1995). Two cities’ tracking and within-school segregation. Teacher College
Record, 96(4), 681-690.
O’Brien, V., Martinez-Pons, M., & Kopala, M. (1999). Mathematics self-efficacy, ethnic
identity, gender and career interests related to mathematics and science. The
Journal o f Educational Research, 92 (4), 231-235.
Ogden, E. H. (2007). Complete your dissertation or thesis in two semesters or less. (pp.
1-118). Lanham, Maryland: Rowman & Littlefield.

156

Pajares, F., & Graham, L. (1999). Self-Efficacy, motivation constructs and mathematics
performance of entering middle school students. Contemporary Educational
Psychology, 24, 124-139.
Pajares, F., & Miller, M. D. (1994). The role of self-efficacy and self-concept beliefs in
mathematical problem solving: A path analysis. Journal o f Educational
Psychology, 86, 193-203.
Pajares, F. (2002). Overview o f social cognitive theory and o f self-efficacy. Retrieved
December 21, 2012 from http://www.uky.edu/~eushe2/Pajares/eff.html
Patton, M. Q. (2002). Qualitative research and evaluation methods (3rd ed.). Thousand
Oaks, CA: Sage.
Payne, R. (2005). A framework fo r understanding poverty (4th ed.). Highlands, TX: Aha!
Process, Inc.
Piaget, J. (1952). The origin o f intelligence in children. New York: Norton.
Piaget, J. (1973). The child and reality: Problems o f genetic psychology. New York:
Grossman.
Perry, T., Steele, C. & Hilliard, A. (2003). Young, gifted, and Black. Boston: Beacon.
Pfeiffer, S. I., & Stocking, V. B. (2000). Vulnerabilities of academically gifted students.
Special Services in the Schools, 16{ 1-2), 83-93.
Poirer, J. M., Tanenbaum, C., Storey, C., Kirshstein, R., & Rodriguez, C. National
Science Foundation, Alliances for Graduate Education and the Professoriate.
(2009). The road to the stem professoriate fo r underrepresented minorities.
Retrieved from http://www.air.org/files/AGEP Lit Review 10-26-09.pdf
Polkinghome, D. E. (2005). Language and meaning: Data collection in qualitative
research. Journal o f Counseling Psychology, 52, 137-145.
Rastogi, S., Johnson, T. D., Hoeffel, E. M., & Drewery, M. P. (2011). U.S. Department
of Commerce, Economics and Statistics Administration. The Black population
(C2010BR-06). Retrieved from http://2010.census.gov/201Ocensus/
Reis, S. M., & McCoach, D. B. (2000). The underachievement of gifted students: What
do we know and where do we go? Gifted Child Quarterly, 44, 158-170.
Renzulli, J. S. (1978). What makes giftedness? Reexamining a definition. Phi Delta
Kappan, 60, 180-184, 261.

157

Renzulli, J. S. (2002). Expanding the conception of giftedness to include co-cognitive
traits and to promote social capital. Phi Delta Kappan, 84( 1), 33-58.
Salkind, N. J. (2011). Statistics fo r people who think they hate statistics. (4 ed.).
Thousand Oaks, CA: Sage.
Sarouphim, K. M. (2004). DISCOVER in middle school: Identifying gifted minority
students. Journal o f Secondary Gifted Education, 15(2), 61-69.
Schleicher, A. (2008). Seeing the US school systems through the prism of international
benchmarks. Session presented at the meeting of the Digital Perseveration
Coalition, Washington, DC.
Schunk, D.H. (1989). Self-efficacy and cognitive skill learning. In C. Ames & R. Ames
(Eds.). Research on motivation in education (pp. 13-44). San Diego, CA:
Academic.
Schunk, D.H., & Pajares, F. (2005). Competence perceptions and academic functioning.
In A.J. Elliot & C.S. Dweck (Eds.), Handbook o f competence and motivation (pp.
85-104). New York, NY: Guilford.
Sheppard, P. (2006). Successful African American mathematics students in
academically unacceptable high schools. Education, 126(4), 609-625.
Siegle, D., & McCoach, D. B. (2007). Increasing student mathematics self-efficacy
through teacher training Journal o f Advanced Academics, 18(2), 278-312.
Silverman, L. K. (1990). Social and emotional education of the gifted: The discoveries of
Leta Hollingworth. Roeper Review, 12(3), 171-177.
Silverman, L. K. (1993). Counseling the gifted and talented. Denver, CO: Love.
Skaalvik, E.M., & Skaalvik, S. (2004). Self-concept and self-efficacy: A test of the
internal/external frame of reference model and predictions of subsequent
motivation and achievement. Psychological Reports, 95,1187-1202.
Skiba, R. J., Homer, R. H., Chung, C. G., Rausch, M. K., May, S. L., & Tobin, T. (2011).
Race is not neutral: a national investigation of African American and Latino
disproportionality in school discipline. School Psychology Review, 40( 1), 85-107.
Smith, J. A., Flowers, P., & Larkin, M. (2009). Interpretive phenomenological analysis:
Theory, method and research. Thousand Oaks, CA: Sage.
Solorzano, D. G., & Yosso, T. J. (2002). Critical race methodology: Counter-storytelling
as an analytical framework for education research. Qualitative Inquiry, 8( 1), 2344.

158

Sparrow, T., & Sparrow, A. (2012). The Voices of Young Black Males. Phi Delta
Kappan, 93(5), 42-47.
Stage, F. K., & Maple, S. A. (1996). Incompatible goals: Narratives of graduate women
in the mathematics pipeline. American Educational Research Journal, 33(1), 2351.
Stake, R. E. (1995). The art o f case study research. Thousand Oaks, CA: Sage.
Stake, R. E. (2005). Qualitative case studies. In N. Denzin & Y. Lincoln (Eds.), The Sage
handbook o f qualitative research (3 ed., pp. 443-466). Thousand Oaks, CA: Sage.
Steele, C. M., & Aronson, J. (1995). Stereotype threat and the intellectual test
performance of African Americans. Journal o f Personality and Social
Psychology, 69(5), 797-811.
Stiff, L. V., & Harvey, W. B. (1988). On the education of Black children in
mathematics. Journal o f Black Studies, 19(2), 190-203.
Stinson, D.W. (2006). African American male adolescents, school (and mathematics):
Deficiency, rejection, and achievement. Review o f Education Research, 76, 477506.
Stinson, D. W. (2010). Negotiating the "White male math myth": African American male
students and success in school mathematics. Journal fo r Research in Mathematics
Education, 41, 5-35.
Subotnik, R. F., Olszewski-Kubilius, P., & Worrell, F. C. (2012). A proposed direction
forward for gifted education based on psychological science. The Gifted Child
Quarterly, 56(4), 176-188.
Tharp-Taylor, S., & Nelson-Le Ball, S. (2005). Social orientations at home and at school:
Gender differences in Black children’s perceptions and preferences. The Negro
Educational Review, 56(4), 245-255.
Tomlinson, C. A. (2005). Traveling the road to differentiation in staff development.
National Development Council, 26(4), 8-12.
Tomlinson, C. A. & Allan, S. D. (2000). Leadership fo r differentiating schools and
classrooms. Alexandria, VA: ASCD.
Tsui, L. (2007). Effective strategies to increase diversity in STEM fields: A review of the
research literature. The Journal o f Negro Education, 76(4), 555-581.

159

U.S. Congress Joint Economic Committee. (2012). Stem education: Preparing fo r the
jobs o f the future. Retrieved from
http://www.iec.senate.gov/public/index.cfm?p=Reports 1&ContentRecord id=92c
8daf4-47c8-416a-bfa4-984cc8b6525a
Usher, E. L. (2009). Sources of middle school students’ self- efficacy in mathematics: A
qualitative investigation. American Educational Research Journal, 46 (1), 275314.
Usher, E. L., & Pajares, F. (2009). Sources of self-efficacy in mathematics: A
validation study. Contemporary Educational Psychology, 34( 1), 89-101.
Valentine, C. (1971). Deficit, difference, and bicultural models of Afro-American
behavior. Harvard Educational Review, 41, 137-157.
Valla, J. M., & Williams, W. M. (2012). Increasing achievement and higher-education
representation of underrepresented groups in science, technology, engineering,
and mathematics fields: A review of current k-12 intervention programs. Journal
o f Women and Minorities in Science and Engineering, 75(1), 21-53.
van Manen, M. (1990). Researching lived experiences: Human science fo r an action
sensitive pedagogy. New York: The State University of New York.
Walker, E. N. (2006). Urban high school students' academic communities and their
effects on mathematics success. American Educational Research Journal, 43(1),
43-73.
Wang, X. (2012). Modeling student choice o f stem fields o f study: testing a conceptual
framework o f motivation, high school learning, and postsecondary context o f
support. Unpublished manuscript, Department of Educational Leadership and
Policy Analysis, University of Wisconsin-Madison, Madison, WI. Retrieved
from http://www.policyarchive.org/handle/10207/bitstreams/96549.pdf
White House. (2012, November 23). The White House and President Barack Obama.
Retrieved November 23,2012 from
http://www.Whitehouse.gov/issues/education/k-12/educate-innovate
White House. (2010, September). Executive Office of the President, President's Council
of Advisors on Science and Technology. Prepare and inspire: K-12 education in
science, technology, engineering, and math (stem) fo r America's future. Retrieved
December 21,2012 from http://www.Whitehouse.gov

Wlodkowski, R. J., & Ginsbert, M. B. (1995). Diversity and motivation: Culturally
responsive teaching. San Francisco, CA: Jossey-Bass.

160

Yan, W. & Lin, Q. (2005). Parent involvement and mathematics achievement: Contrast
across racial and ethnic groups. Journal o f Educational Research, 99 (2), 116127.
Yin, R. K. (2003). Case study research: Design and methods (3rd ed., Vol. 5). Thousand
Oaks, CA: Sage
Yoon, S., & Gentry, M. (2009). Racial and ethnic representation in gifted programs:
Current status of and implications for gifted Asian American students. Gifted
Child Quarterly, 53, 121-136.
Zarch, M. K., & Kadivar, P. (2006). The role of mathematics self-efficacy and
mathematics ability in the structural model of mathematic performance. WSEAS
Transactions o f Mathematics, 6, 713-720.
Zhou, Z., Peverly, S.T., Boehm, A.E., & Lin, C. D. (2000). American and Chinese
children’s understanding of distance, time, and speed interrelations. Cognitive
Development, 15,215-240.

