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THE RELATIONSHIP BETWEEN THE COLLEGE BOARD AP EXAM REGISTRATION
PROCESS AND AFRICAN- AMERICAN STUDENTS’ MATHEMATICS AP EXAM

PARTICIPATION RATES

By

Corey Anthony Williams

Under the Direction of Pier Junor Clarke

ABSTRACT

College Board implemented a new Advanced Placement Registration Process
(APRP) for the 2019-2020 school year. In this study, I argued that the change in the
APRP would affect African American student's motivation to participate in mathematics
AP exams more disproportionately than other racial groups due to earlier registration
and mandatory fees if students change their minds. This quantitative study was
grounded in Self-Determination Theory to examine if the APRP affects African
American students' feeling of autonomy, competency in their mathematics AP course,
and overall intrinsic motivation to register for a mathematics AP exam. The data
collected from the survey were analyzed using a one-way ANOVA test, which identified

that students who registered for an AP mathematics exam had a stronger sense of



competence versus students that did not register for the exam. The findings from this
study suggest that while the College Board may be continuing to try to increase AP
access to African American students, there needs to be a review of their new AP
Registration Process and how it could disincentivize African American students to

register for an AP mathematics exam.
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Chapter 1: Introduction
Introduction

The College Board Advanced Placement (AP) Program, initiated during the early
1950s, was a response to growing concerns regarding the educational needs of
secondary school students who did not have access to high-level coursework. High
school students have the opportunity to choose from 30 different AP courses and earn
college credit by successfully completing AP exams. What distinguishes AP classes from
general or accelerated courses is the option to take an end-of-course AP exam. When a
student completes an AP examination, they can earn a score from 1 to 5 where a score of
3 or above is considered passing (College Board, 2014). Most higher tier colleges and
universities now only accept scores of 4 or 5; however, many institutions still accept a 3
for course credit (College Board, 2018a). Students who attain scores of 3, 4, or 5 often
have an advantage in admissions, and students who earn course credits will be allowed
to graduate early, thus helping them to reduce the cost of acquiring an undergraduate
degree (Moore, Combs, & Slate, 2012). Top colleges are looking to see if high school
students are taking rigorous coursework during the admissions process. Studies have
shown that students that take AP exams earn higher grade point averages, are more
likely to earn a bachelor’s degree, and have higher incomes than non-AP students
(Flowers, 2008). Also, African American students taking AP courses can minimize the
effects of low socioeconomic high schools on students’ success and achievement in
college (Cisneros, Holloway-Libell, Gomez, Corley, & Powers, 2014). When students

were successful on the AP Calculus AB exam and other mathematics AP tests, students



were more likely to earn a degree in technology, engineering, or a science field (Sadler,
Sonnert, Tai, & Klopfenstein, 2016).

Data from the U.S. Bureau of Labor Statistics (BLS) asserts that employment in
occupations related to STEM, science, technology, engineering, and mathematics, is
projected to grow to more than 8 million between 2018 and 2028 (U.S. Bureau of Labor
Statistics, 2020). STEM jobs have a median annual wage of nearly $86,900, which is
more than double the $38,160 median salary for all other workers (U.S. Bureau of Labor
Statistics, 2020). High schools across the nation are now trying to offer advanced-level
courses to meet the demand of college-level workers. Therefore, the College Board’s AP
program has become the standard for rigorous coursework in high school and is what
colleges look for during the admissions process.

Between 1987 and 2012, the number of students participating in the AP program
increased by 682%, from 258,442 in 1987 to 2,022,722 in 2012 (College Board, 2016a).
This increase coincided with an increase in high school enrollment of only 22.3%. Over
the past four decades, the AP program has experienced exceptional growth in the
number of students participating and tested. For example, in 2000, approximately
844,741 students took AP exams; however, the graduating class of 2016 had 2,741,426
students who took AP exams with a total of 4,957,931 exams taken (College Board,
2016a). Incentives such as waivers to pay for exams for low-income students, AP classes
graded on a 5-point average scale, and the opportunity to earn college credit by passing
AP exams have been implemented to increase participation (Hallett & Venegas, 2011).

College Board piloted a new AP registration process for the 2018-2019 school
year. Over 800 schools participated in the new process and rolled it out to all schools

offering AP courses for the 2019 -2020 school year (College Board, 2018b). During the



pilot program, the College Board had four webinars throughout the school year to
support school-based AP coordinators during the implementation. College Board has
called this change the most significant change in the history of the company, which
includes an overhaul to how students access resources, register for AP exams, and the
financial cost for AP exams (College Board, 2018a). The most significant change for
school-site AP Coordinators and students is that AP Exam orders must now be
submitted by November 15th.
Problem Statement

In contrast, in previous years, the deadline for ordering AP exams was March
15th. Therefore, students have to decide about taking and paying for an AP exam while
only being in the course one to three months, depending on their school’s start date.
College board has also implemented a $40 late registration fee for students that choose
to wait after the new earlier deadline of November 15th to register compared to the

previous deadline of March 15th.

Purpose of the Study

The purpose of this study is to assess if the College Board’s new APRP affects
African American students’ intrinsic motivation to register for mathematics AP exams.
The College Board advocates for equity and access for all minority students, and this
study examines whether the new College Board registration policies have an adverse
effect on African Americans students intrinsic motivation to register for AP mathematics
exams. The study also looks to provide recommendations for building level leaders to
promote advanced-level course for African American students that have been

historically disenfranchised in the area of access to high-level coursework.






Research Questions

The overall research question that is driving the study is, what is the relationship
between the College Board AP exam registration process and African American students’
mathematics AP exam participation rates? This is further broken down into the
following sub-questions:

1. How does student autonomy effect African American students’ motivation
to register for mathematics AP exams?
2. How does student competency effect African American students’

motivation to register for mathematics AP exams?

Significance of the Study

College Board has implemented various initiatives to encourage AP course
participation of minority students from low SES schools. Students that qualify for
Free/Reduced Lunch receive $32 per exam reduction, and state Departments of
Education provide these AP exam waivers for those students (College Board, 2018a).
These reduced AP exam fees, along with training for teachers to teach AP courses and
other school-site based initiatives have increased the number of African American
students taking exams (College Board, 2014).

College Board is currently in the full implementation of the new AP Registration
Process (APRP), where students must register and pay for their AP exams by November
15th. AP exams now take place during the first and second week of May. Students that
choose not to register for their AP exam by the date mentioned above will incur a $40
fee per exam if they decide to register for an exam after the November 15th deadline.

Students that also choose not to take an AP exam after the November 15th deadline are



charged a $40 cancellation fee. Previously, students had until March 15th to decide
whether to register and pay their exam fees for an AP course. This change has moved the
deadline up by four months, and students have 10-12 fewer weeks of instructional time
to decide depending on the school district. College Board (n.d) states that under the
APRP, “More students earn college credit and placement when they register in the fall
and will improve students’ chances of success” (para 1). Also, “students are more
engaged and less likely to give up,” and “students will be more likely to earn a score of 3
or higher “(College Board, n.d., para 3). There is currently no research on the
implementation of the new process since 2018-2019 was the pilot year. This study
possibly could indicate if the new APRP aligns with College Board’s stance that “No
matter a student’s location, background, or socioeconomic status, all students have the
right to fulfill their AP potential” (College Board, 2014, p. 4).
Summary

In this chapter, I introduced the problem to be investigated and how it is situated
in the context of social justice for African American students. In the next chapter, I will
examine and review the literature on African American students’ success in
mathematics, student access to advanced-level coursework, and student motivation.
Research shows that African American students have fallen behind their White
counterparts when comparing mathematics achievement. There is a lack of research on
the new policies that the College Board implemented and how it affects students’
motivation to participate in an AP mathematics course and take the AP exam. This
review will set the stage to connect the problem statement to the theoretical framework

of Self-Determination Theory.



Chapter 2: Review of the Literature
Introduction

A review of the relevant literature related to the College Board's AP program,
particularly regarding participation among minorities, has identified a growing concern
about the low participation rates of African American students and low success rates on
AP exams (Clark, Moore, & Slate, 2012). Traditionally African American students have
been underrepresented in AP courses due to a lack of access. Based on Burton,
Whitman, and Yepes-Baraya’s (2002) work, African American students were the most
underrepresented group in AP classrooms and the lowest-performing AP exam test
takers. Most schools will have students that are performing below grade level. Still, there
also exists an achievement gap where high achieving students do not get the opportunity
to participate in AP or honors courses (Taliaferro & DeCuir-Gunby, 2008). Ignoring this
gap could have significant implications for disparities in college enrollment and
retention.

In this chapter, I looked at three issues. First, I examined the cultural struggles
and inequities African American students face in the mathematics classroom. Secondly,
the history of African American students' access to College Board AP program courses
and its significance in academic achievement for students of different racial, ethnic, and
economic backgrounds were reviewed. Lastly, there was a focus on what the literature
discussed regarding how student motivation is impacted by different factors such as
teachers, peers, parents, curriculum, tracking in schools, and access to previous rigorous

coursework.



African American Students in the Mathematics Classroom

Documenting the experiences of African American students' academic
development in public schools is vital to improving their mathematics achievement
(Gholson, 2016; Jett, 2015; Johnson, Pietri, Fullilove, & Mowrer, 2019; Murrell, 1994).
Before African American students even walk into a classroom, they are fighting the
uphill battle of stereotypes. The media demonizes Black boys as thugs and
troublemakers (Jett, Stinson & Williams, 2015; Murrell, 1994), while Black women are
stereotyped as masculine, angry, and welfare recipients (Gholson, 2016). Once in the
classroom, African American students must overcome these stereotypes to try and fit
into a "White" cultural class they then code switch to continue life at home within their
communities and cultures (Jett, et al., 2015; Lim, 2008; Murrell, 1994).

Institutional prejudice has had a penetrating effect on both mathematics teachers
and the Black students they teach. Placement mathematics exams, traditional
mathematics content, and web-supported mathematics content administered to African
American students are constructed within a White cultural context. This not only
distances African American students’ culture from the mathematics taught in the
classroom but also stratifies African American students into hierarchical 'ability' groups
with similar low achievement expectations (Jett, 2013). To become more powerful and
dynamic educators, teachers must be aware of the various racial, ethnic, and cultural
differences among our students (Jett, 2013; Lim, 2008). Educators that have been
deemed as "good teachers" by students and colleagues must also tap into the brilliance
of their Black students. African American students are challenged with dilemmas of
acceptance from their peers, teachers, and the notion that if they succeed in

mathematics, they are acting "White." The use of culturally relevant pedagogy is



imperative in disrupting this Whiteness of mathematics (Jett, 2013). In efforts to
develop a curriculum that empowers and uplifts Black students, that being African
American is not a monolithic experience, African American students have different
experiences at the intersection of their many cultural identities.

The learning experiences of African Americans in a mathematics class is different
from White people (Lim, 2008). Stereotypic societal views often influence how teachers
and peers are treating African American students (Jett, 2013). Teachers having lower
expectations from students of mixed race or religion hinders and not only stunts their
educational growth but also causes students to not identify with the school. Researchers
explain that the low mathematics performance of African American males is based on
the contrast in cultural norms and beliefs between Black male students and their mostly
Caucasian female teachers (Stiff & Harvey, 1988). "The mathematics classroom
functions under a set of values, orientations, and expectations that are unlikely to be the
same as those in the African American culture" (Snipes, 1997, p. 15). Current
mathematics educational practices do not support the cultural identity of African
American students; furthermore, robbing them of their mathematics identity (Jett,
2013). Coupled with the teacher workforce being comprised predominately of White
Americans, many African American male and female students face marginalization of
their ability to learn mathematics by teachers that do not understand or accept their
cultural identity in the classroom (Corey & Bower, 2005; Jett, 2013; Lim, 2008).

There have been attempts to remove the oppressive limitations placed on African
American students' mathematics brilliance through research of the effects of
implementing culturally responsive pedagogy and researching the efficiency of online

learning (Corey & Bower, 2005; Jett, 2013). Whether culturally responsive pedagogy or



online learning is a tool to help counter the oppressive classroom environment, equally
important, is the discussion around the implicit bias and racism that is embedded in the
minds of White American teachers about the mathematics identity of African American
students. Frequently, the bias about African American students is displayed in the
disproportionate recommendations of remedial level mathematics courses, low
expectations of career attainability, and the expectations of assimilation to White
American social norms (Corey & Bower, 2005; Jett, 2013; Lim, 2008). These
recommendations display the lack of capital and power African American students have
regarding the mathematics courses they are scheduled into and what content is being
taught in those classrooms.
Capital in the Mathematics Classroom

Nasir and de Royston (2013) discuss how the lack of cultural capital, social
capital, student identity, and power has affected African American students' success in
the mathematics classroom. When addressing the mathematical needs of our students,
we cannot separate the identities, cultures, and experiences of our students. Social
capital is a valuation of an individual's network. It receives its valuation based on the
potential gains that it may bring through relationships with individuals that have power
in the dominant society (Bourdieu, 1986). An example of social capital is the phrase, "it's
not what you do; it's who you know." Identity is developed by alignment to entities that
deemed as cultural wealth (Nasir & de Royston, 2013). The capital that people of
historically marginalized groups have is usually the capital that is not valued. As African
American students participate in various forms of capital, the relationship between
power and identity becomes more prevalent. Nasir and de Royston (2013) state that a

focus on power is central for upper-class and middle-class families to maintain their
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elevated position within the social hierarchy. The upper class wishes to maintain this
power; therefore, there is a hesitation for teachers and White students to embrace how
African American students learn. Davis (2018) states that to liberate the African
American students’ mathematics identity is to provide them with critical information
about their ancestors’ achievements and the significant contributions they made to
mathematics. African American students are expected to dwell in a White world of
mathematics that does not even attempt to value African American students’ ways of
knowing or to contribute to African American people economically, culturally, or
historically (Jett 2013).

Davis (2018) reveals that learning mathematical theories to pass tests or achieve
high paying jobs should not be the objective of African American students. Currently, a
student's racial ideology is connected to their perceptions of other racial groups' success
in mathematics. Shah (2017) discusses the prevalence of race, racism, and racial identity
in the classroom and how mathematics is a subject that is often referred as being "race-
neutral"; however, research has revealed that mathematics is not "race-neutral"
(Chazan, Brantlinger, Clark, & Edwards, 2013; Davis 2018). As an education system, we
continue to promote hierarchies by focusing on subcategories within standardized tests.
This hierarchy persists because "test scores and grades of White students are usually
situated as the standard for how Black student success and high achievement are
judged" (Davis, 2018, p. 70). In many instances, African American students are
comparing themselves to the group of students who came before them and believed that
African American and Hispanic students couldn't be successful based on that data. As

Shah (2017) points out, race can serve as building blocks in people's narratives. When
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teachers accept or act on these narratives of different racial groups, prejudice sets in all
students are not given equal access to a quality education.

Research has produced extensive evidence that shows a trend in the narratives
about Asians and African Americans. Moreover, students identified the mathematics
hierarchy as follows: Asians, then White Americans, and finally, African Americans and
Latinos (Shah, 2017). For instance, Asian students’ perceived identity is to be invariably
proficient in mathematics, whereas African American and Latino students are perceived
to have the least favorable mathematics identity. Many students tend to describe their
perceptions of themselves based on what other people believe. Therefore, "racial
hierarchies of mathematical ability are constituted by racial hierarchies in other
domains of everyday life" (p. 35). Teachers have to recognize this inequity and not
contribute to the narrative that African American students are mathematically inferior
to other racial groups.

Martin (2006) suggests that teaching practices cannot be accepting of and
motivated to close the achievement gap, and also, simultaneously, motivated by a belief
in the brilliance of Black children. Once you accept the racial achievement gap, one is
accepting the assumption that Black children are inferior academically, thus, from that
point on, the ways in which you teach, interact with, engage in discourse, and frame
Black children are faulty (Martin, 2006). The verbiage and entire concept of an
"achievement gap" are incredibly problematic, and Ladson Billings (2006) states that
instead of the existence of an "achievement gap," an "educational debt" is owed to Black
students to account for the repeated historical maltreatment and resource deficiencies.
Although teachers cannot change the curriculum, they can take steps to increase

opportunities and encourage African American students in our classrooms. A barrier for
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teachers of African American students is that it is hard to find proposed Black solutions
for Black problems. "School curriculum suppresses multiple voices and perspectives
while simultaneously legitimizing the dominant White male upper-class ways of
knowing and being as the "standard" that all students should be required to emulate"
(Davis & Martin, 2018, p. 52). If we are to believe in the brilliance of African American
students, we cannot teach that their brilliance rests solely on a numerical number that
represents their level of intelligence, by way of the white standard being the barometer,
which subsequently promotes white superiority (Gould, 1981; Davis & Martin, 2018). To
combat standardizing testing, teachers’ instructional practices must take into account
how students learn and change from the traditional way of teaching that has been
implemented for years.

Documents such as the National Council of Teachers of Mathematics (1989)
Curriculum and Evaluation Standards for School Mathematics reflect a growing body of
work focusing on the importance of the nature of students' understandings and the
mathematical meaning created by students as they participate in mathematical
activities" (p. 214). Nasir (2002) points out that students learn mathematics in more of a
disjointed and less natural fashion. Where school practices "proceed in a piecemeal
fashion, with one set of skills building on prior ones" (p. 242). Nasir (2002) suggests
that if we follow a more authentic approach to learning mathematics, students wouldn't
just be solving problems created by a person hundreds of miles away who never laid
eyes on the students. Students could solve real-world problems that connect with their

culture and their interest "perhaps in the service of a non-mathematical goal" (p. 242).
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African American Students Access to AP Courses

Advanced Placement testing began in 1955, and by the 1960s, schools in the
South were told they had a choice of either integrated testing centers or being denied by
the College Board to administer exams (Havis, 2015). By 1985 only 2,768 black students
were taking AP courses in the United States, and at that time, African Americans made
up just one percent of the more than 270,000 AP students (Cross, 2008). Rice et al.
(2015) argue that the failure to allow access to high-quality education to all students
hinders African American students in their individual career pursuits, weakens society,
and threatens that our nation will not be able to maintain its economic strength.
Solorzano and Ornelas (2004) discuss that parents of affluent White students argued
that Black and Hispanic kids simply weren't ready for the rigors of AP and “they should
be shielded from failure” (p. 4). This mode of thinking perpetuates the narrative that if
African American students were allowed to take AP courses, then the AP program would
be forced to reduce the rigor of the curriculum, or the teachers would have to go more
slowly. These narratives have made it more challenging for the expansion of the AP
program in African American schools across the nation.

Schools around the nation are implementing initiatives to reduce barriers for
African American students to have access to AP courses. These actions taken by schools
across the county could motivate African American students to take classes for the
challenge and have an impact on whether students take the AP exam. When controlling
for prior academic performance, current academic achievement, and economic
background, students who participate in AP programs and take the exams consistently
perform better on a range of college outcomes than their peers who do not take AP

courses (Warne, Larsen, Anderson, & Odasso, 2015). Klopfenstein (2004) found that
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schools with a high number of low-income students substantially increased their AP
offerings from 1994 to 2000, and schools with a small low-income presence also
increased their AP offerings even more over the same period. Nationally from 1987
through 2018, the number of students participating in the AP program increased 1055%,
from 258,442 in 1987 to 2,727,480 in 2018 (College Board, 2018b). Over the past four
decades, the AP program has experienced exceptional growth in the number of students
participating and testing. This increase coincided with an increase in high school
student enrollment of 22.3% (McFarland et al., 2018). Though there has been an
increase in the number of students enrolling in AP courses, systems that track students
into low-level course work have disproportionality affected African American students

to limit access to high-level coursework.

Tracking

There have been strides to increase the number of African American students
taking and succeeding on AP exams. Given that this study focuses on students in AP
courses, we must discuss the reality that African American students make up a large
portion of students placed into low-tracked courses and do not have access to AP
courses. School structures such as tracking determine which students take advanced
coursework and which do not. Tracking is the practice of dividing students into separate
classes for high, average, and low achievers where different curriculum paths are offered
for students headed for college and for those who are bound directly for the workplace
(Oakes, 2005). Nearly all high schools track students in some form. Since tracking
enables schools to match the curriculum to particular groups of students, it is believed
to promote higher achievement for all students under conditions of equal educational

opportunity (Oakes, 1985). However, instead of promoting higher achievement, tracking
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contributes to low-quality education for most secondary students and particularly
African American students (Oakes, 1986b).

In the early 1900s, policymakers, school practitioners, and the public turned their
sites to achieve the goals of excellence and quality in education. In the attempts to
"equalize" schooling, critics imply that trying to correct inequality may have
compromised the central mission of the schools: teaching academics well (Oakes,
1986a). During this time, the United States was in a precarious position in the global
competition for economic, technological, and military superiority, where they felt they
could no longer sacrifice the quality of our schools to social goals. This view shifted the
focus of education to spend resources on the best return on investment, which at that
point in history was human capital. In 1908 the superintendent of schools in Boston
articulated this shift: "Until very recently [the schools] have offered equal opportunity
for all to receive one kind of education, but what will make them democratic is to
provide an opportunity for all to receive education as will fit them equally well for their
particular life work" (Boston Schools, 1908). Phrased in economic terms, special
provisions for underachieving poor and minority students become a bad investment. In
short, “equality is out; academic excellence is in” (Oakes, 1986b, p. 9).

Tracking helped to institutionalize beliefs about race and class differences
regarding student intellectual abilities. Tracking has also facilitated the construction of
obstacles to the future social, political, and economic opportunities of those who were
not white and native-born (Oakes, 1986b). Historically remedial and vocational
education were considered ideal pathways for minority students, while college
preparatory courses were deemed to be appropriate for White students (Karlson, 2015).

This was an early development of academic tracking with the intent to separate students
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based on economics and race but was touted as placing students based on ability. Yet
the research consistently shows that tracking itself significantly contributes to the
racialized-achievement gap, and districts that have de-tracked have dramatically
narrowed the achievement gap between white and minority students in their
communities (Karlson, 2015). But, educators resist an end to tracking because they have
had extensive experiences teaching heterogeneous groups at the secondary level and
“they cannot imagine mixing what they believe to be two or three distinctly different
groups of students and maintaining the high quality of instruction that they now see
high-ability groups receiving” (Oakes, 19864, p. 5). This lack of belief in all students’
abilities has perpetuated the narrative that certain racial groups are higher performing
than others and that by separating students, schools are able to give is equal quality
education.

Curriculum tracking is the way students are sorted to pursue particular programs
of study and is generally a secondary school practice (Meier, Stewart, & England, 1989).
However, grouping students by ability or interest begins long before they enter middle
or high school. Tracking in American schools often contains a racial and socioeconomic
element. Black students are more likely to be tracked in the vocational curriculum,
Hispanic students in the general curriculum, and Asian and White students in academic
or advanced placement curricula (Oakes, 1990). It is also well documented that Black
and Hispanic boys are overrepresented in special education programs. Often these
students are placed in special education programs not because they have been
diagnosed as having special learning needs but because they may have behavioral

problems (Kotok, 2017). Even as schools voice their commitment to equality and
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excellence, the practice of tracking organizes and delivers curriculum in ways that do
not advance equality or academic excellence (Kotok, 2017).

Tracking in mathematics, or separating students into classes by ability level,
exists in some form in schools across the nation and is a system that perpetuates
existing racial and class inequities (Oakes, 2005). Interestingly, African American
students are among a large subgroup that is disproportionately placed into the lower
tracked mathematics classes due to cultural assumptions of ability (Sneyers, Vanhoof, &
Mahieu, 2018) or lack of prior math opportunity from living in a low-income area. Not
only does placement into a low-level track limit future mathematics opportunity, but the
literature also shows that teachers of low-track classes use lower-level instructional
methods (Oakes, Muir, & Joseph, 2000), and students are psychologically impacted by
their low placement (Karlson, 2015). Students, who are tracked to low-level courses, do
not have access to the same high-quality content, high expectations, or challenging
teaching provided to students in our more traditional academic programs (Oakes,
2005). Therefore, students in the less challenging courses are not prepared to take,
much less pass, required state-mandated tests, which hold increasingly high stakes for
them and their future. Many African American students are excluded from the academic
curriculum that contains the gatekeeper courses (Algebra, Chemistry, and Advanced
English), which prepare students to pass the tests (Oakes, 2008). In other words,
because of tracking, students are being tested on content they have not had the
opportunity to study, much less learn. Further, this stands out as a complete
contradiction for the call for higher and more rigorous standards while maintaining a

tracking system that systematically denies many African American students’
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opportunities to learn what they need to meet the academic requirements mandated by
their state.

Tracking is exacerbated by the inflexibilities and idiosyncrasies of master
schedules by school administrators, which can create unplanned tracking, generate
further variations among tracking systems, and affect the courses taken by individual
students as well (Oakes, Muir, & Joseph, 2000). Despite the variations of tracking,
Oakes (1986a) discusses the common and predictable characteristics:

e Classes and tracks are labeled according to the performance levels of the students
in them (e.g., advanced, average, remedial) or according to students'
postsecondary destinations (e.g., college-preparatory,).

e The curriculum and instruction in various tracks are tailored to the perceived
needs and abilities of the students assigned to them.

e The groups that are formed are not merely a collection of different but equally-
valued instructional groups. They form a hierarchy, with the most advanced
tracks (and the students in them) seen as being on top.

e Students in various tracks and ability levels experience school in very different

ways (p. 4).

These practices could send the message that some students cannot learn at all and
that less-capable students will suffer emotional as well as educational damage from
daily classroom contact and competition with their brighter peers (Oakes 1986a; Oakes
198b). It is necessary to have a system that matches students to appropriate courses, so
students are not overwhelmed with the rigor of high-level coursework. Though tracking

serves diverse needs but does not guarantee the same quality of learning for all students.
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Klopfenstein (2003a) argues the accelerated pace and rigorous college-level
curriculum of AP classes are not appropriate for all students. Based on this thinking,
schools must have a process to decide which students are prepared to take an AP class.
The downside is when tracking denies students access to rigorous coursework and
quality teachers. Taliaferro and DeCuir-Gunby (2008) state explicitly that "early
tracking was responsible for the lack of African American student success in AP courses
and advisors did not believe that the students could perform in those higher-level
courses" (p. 175). Since tracking has historically prevented African American students
from enrolling in AP courses, this could have an effect on students’ motivation to enroll
in AP mathematics courses if students do not see their peers taking AP courses or being
successful on AP exams.

Another form of tracking is "laissez-faire" tracking where students and their
parents have more influence on what classes they take. In high schools, students have
more options for courses and pathways they can take, which requires parents and
students to be active in the course selection process. African American parents were
found not to be as informed as other parents of different ethnicities when it comes to
access to AP programs and to match the correct course to their child’s ability (Taliaferro
& DeCuir-Gunby, 2008). Ainsworth (2012) found that White parents were more likely to
push school administrators to place their students in advanced classes while African
American students struggled with their sense of social and academic belonging in
advanced courses in ways that White students were not forced to deal with. This
continuous tracking process in our schools sets low expectations for African American
students and makes it more difficult for them to succeed in AP courses if they have not

had previous experience with advanced coursework (Ainsworth, 2012). Even when
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minority students attend more racially and economically diverse schools, they are more
likely to be enrolled in lower track courses (Archbald, 2012). Further, Lee (2012)
suggests the notion of advanced courses as "White classes" is almost non-existent in
predominantly minority schools since the tracking does not take on this racialized
identity. Students in majority-minority schools could still feel the effects of tracking into
low-level courses when outside perceptions could assume that White students being
picked for AP courses and African American students are not. This is critical because
this could affect students’ perceptions of their achievement in advanced-level
coursework, where African American students are not motivated to excel. After all, if
students feel like they do not belong, the opposite also could occur where students in
low-level classes are underperforming because they think they are not challenged and
have lower expectations. Schools are continuing this system of tracking, which could
have implications on student achievement as African American students matriculate
through high school and go to college.

Lee’s (2012) study showed that the correlation between 12th-grade mathematics
achievement and 4-year college completion was high, whereas the relationship between
8th-grade mathematics achievement and four-year college completion was relatively
weaker. The results concluded that this pattern was true when using elementary or
middle school mathematics achievement to predict the end of 8th-grade proficiency for
college readiness. A teacher at a high school in the study said:

It has to start early. Students have to be challenged at an early age.

Because if you try and wait until high school to jump into an honors course or an

advanced-level course, the student will probably be lost. The danger of tracking

students to low-level coursework based on elementary and middle school
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performance could deny a student access to advantages mentioned above of

advanced courses and could widen the achievement mathematics achievement

gap (Taliaferro & DeCuir-Gunby, 2008, p. 7).

Therefore, the lack the experience in advanced coursework in 8t grade could make it
harder for students to succeed in secondary school. Most schools will have students that
are performing below grade level, but there also exists an achievement gap where high
achieving students do not get the opportunity to participate in AP or honors courses
(Taliaferro & DeCuir-Gunby, 2008). Ignoring the difference between high achieving
students and enrollment in AP courses could have significant implications for disparities
in college enrollment and retention.

Oakes (2005) and (Kotok, 2017) reiterate that teachers and school administrators
are under the assumption that tracking promotes overall student achievement. In other
words, the academic needs of all students in their building will be better met when
students are grouped in classes with students of similar capability es or prior levels of
achievement. Tracking in schools is seen as the best way to address individual needs
and to cope with individual differences. This way of thinking stems from the belief that
“students' capacities to master schoolwork are so disparate that they require different
and separate schooling experiences” (Oakes 19864, p. 6). Though teachers may think it
is easier, it is a fallacy to conclude that the instruction for any group of students should
not require considerable variety in instructional strategies, tasks, materials, feedback,
and guidance. A profound ethical concern emerges when individual differences in
aptitude, ability, or interest as the basis for curricular variation deny students equal

access to the knowledge and understanding available to humankind (Oakes,1986b).
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To combat the effects of tracking, Berry (2003) suggests that NCTM Process
Standards are consistent with African American student learning preferences and serves
as a backbone to quality mathematics teaching. Similarly, Hale (2016) also suggests that
the learning preferences of African American students need to take into consideration
when planning lessons, such as holistic learning, inferential reasoning, approximation,
and freedom of expression. Finally, Eglash and Bennett (2009) present a great example
of a culturally situated design tool (CSDT) that teachers can use for African American
students to invite greater depth in mathematical discourse. Along with increasing the
quality of pedagogical strategies, teachers of African American students in the low-track
math courses need to be aware of methods to help increase self-concept and
mathematical identity. Additionally, if teachers implemented the NCTM Process
Standards and valued the learning preferences of African American children, their
mathematical achievement and success will naturally follow, thereby improving their
mathematics identity (Berry, 2003; Hale, 2016).

To conclude, the unfortunate reality is that the current system of mathematics
tracking often leads to a disproportionate amount of African American students in the
low-tracked courses, where they suffer from lower self-esteem along with low-quality
teaching. To avoid a self-fulfilling prophecy where African American students are stuck
in a cycle of placement in low tracked classes which leads to low self-concept and
therefore, low math achievement, teachers can take recommendations from the
literature to change instructional practices. By using researched-based classroom
strategies, teachers can counter the negative impacts of mathematics tracking by
improving their pedagogical practices to be more culturally situated and therefore

allowing African American students to achieve in mathematics.
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Opportunity to Learn

The AP program offers the opportunity for some students to overcome barriers
such as low SES schools and lack of access to rigorous coursework that prevents them
from going to college. College Board implemented an Equity and Access Initiative in
2002 to encourage diversity in AP courses and to drive the inclusion of lower ability
students. The Equity and Access Initiative states that:

The College Board strongly encourages educators to make equitable access a

guiding principle for their AP programs by allowing all willing and academically

prepared students to participate in AP. We encourage the elimination of barriers

that restrict access to AP for students from ethnic, racial, and socioeconomic

groups that have been traditionally underrepresented. Schools should make every

effort to ensure their AP classes reflect the diversity of their student population.

(College Board, 2014, p. 1).
In support of this initiative, school districts around the US have aimed to increase the
number of students who participate in AP courses as part of a larger strategy to improve
education equity for traditionally underrepresented students (Rice et al., 2015). With a
charge to increase participation for minority students, there is no mention in the Equity
and Access statement directed toward student achievement on the AP Exam. All efforts
have been to increase participation in the courses. The connection between students'
success on AP exams and whether they are motivated to take the AP exam once in the
course might have been overlooked by College Board.

Continued access to AP courses for African American students aligns with
Schmidt et al. (2001) and Floden’s (2002) definition of Opportunity to Learn (OTL),

which is student exposure to effective teachers, curriculum, and time spent on teaching.
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The conception of opportunity to learn (OTL) is based on work by Carroll (1963) and
grounded on the assumption that students’ ability to learn a subject depends on how
long they are exposed to it in school. Carroll’s model of student learning was dependent
on student factors such as aptitude, ability, perseverance, and elements controlled by
teacher, i.e. time allocated for learning and the quality of instruction. Carroll’s definition
of OTL seeks equality of “opportunity” and not necessarily equality of attainment of
knowledge (Carroll, 1963). Work by Schmidt et al. (2001) defines OTL in terms of
specific content, and Schmidt et al. (2011), dove deeper to conclude that greater OTL in
mathematics was related to higher student achievement in mathematics. The definition
of OTL has evolved over the years to include teacher quality, resources, and peers.
Floden (2002) added that OTL included the time teachers plan to spend teaching a topic
in addition to the time teachers spent teaching a topic or the time a student is present
when learning a topic is measured. What more closely aligns OTL with this study is the
work by Schmidt et al. (2001) and Floden (2002), who associated OTL with the
implemented curriculum. The intended curriculum includes the content standards used
to guide instruction, whereas the implemented curriculum represents the percentage of
instructional time spent. Schmidt and McKnight (2012) argued the existence of
inequalities in OTL and by schools systematically offering weaker implemented
curriculum to lower socio-economic students, schools were increasing the inequality
gap. Thus, OTL might explain the variations in student mathematics achievement across
the nation.

Previous studies have found that students in advanced curricular tracks have
greater OTL than students in general courses, where access to courses is one

explanation for racial differences in achievement (Minor, 2016). Riegle-Crumb, Moore,
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and Ramos-Wada (2011) found that African American students benefit less than their
White peers from upper-level mathematics courses, possibly because there may be
differences in students' exposure to OTL. Through the implementation of Common Core
and other state standards, the requirement for all schools to align their curriculum to
these state-mandated standards, in theory, should allow no variation in classes with the
same title. The standardization should ensure that any student in the state of Georgia
that is take courses required to graduation should experience the same rigor and access
to a viable curriculum. However, the implementation of mandatory state standards does
not guarantee that all teachers and schools are implementing instructional standards in
the same manner and with the same rigor. Also, students who are falling behind may
not get the support they need to catch up.
African American Student Achievement Challenges in AP

Experts have raised questions about the effectiveness of AP courses. Some
teachers believe that enrolling students in AP courses promote self-esteem and self-
efficacy. Researchers have found that students may bully or harass students in low-
ability classes, and students placed in low-level classes may develop low self-concept
(Oakes, 2008). Burton and Campbell’s (2019) study showed that students in low ability
classes are disadvantaged by inadequate curriculum and negative class labels that
influence students’ self-esteem. In that study, students who believed they had limited
ability took pride in knowing that they were enrolling in a high-level mathematics class
with their “smart” friends. Duffett and Farkas (2009) argue that the rapid expansion of
the AP program has resulted in many students enrolling in AP courses, who are not well
prepared for advanced coursework. Thus, there has been a reluctance of an increasing

number of universities to grant AP credit for a test score of 3 or 4 (Warne et al., 2015).
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"Even when scholars recognize the benefits of AP courses, it is sometimes due to
characteristics of the classes, and not the AP program itself because it is possible that
any benefits of the AP program may be merely due to more prepared students and more
experienced teachers" (p. 402). This means that the AP program and its curriculum
itself could not be the reason for student success, and the environment of the classroom
is a significant factor in student learning. Examples of environmental factors include
small classroom sizes where the College Board recommends a limit (23) on the number
of students in a class, longer tenured and trained teachers, and having students that
want to take the course for the challenge.

Though there has been a push for increased access for African American
students, school districts are starting to feel that increased access is not enough due to
the discrepancy in the quality of AP courses that exist in urban schools (Klopfenstein,
2004). One possible explanation of the disparity may depend upon the quality of teacher
preparation, school resources, and prior knowledge of the students (College Board,
2014; Klopfenstein & Thomas, 2009). In a study in an AP Calculus AB class, students
averaged a course grade of 3.90 (C+/B-) on a 5-point scale, which was significantly
different than the exam score of 2.56 (D+) (Hallett & Venegas, 2011). According to
Stanley and Baines (2002), the idea of celebrating the fact that these students made it
through a year of an AP course without receiving the college credit is a celebration in
mediocrity. It is an egalitarian view at its core. Egalitarianism is the view that all
students should get the same educational experience and that there is a one-size-fits-all
model for all students. Stanley and Baines believe in equity but advocated for
challenging and pushing students to meet their academic needs and to excel in their

classes. Equity in access, ensuring all students can take all classes offered, should not
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mean lowering the quality of teaching. Researchers have examined the relationships
between AP and college success. Still, there has been little investigation into how
teachers utilize academic freedom provided by the College Board to prepare their
students for secondary institutions (Klopfenstein, 2003b)
Teacher Preparation

There have been strides to increase African American student participation in AP
courses and their success on AP exams. The teacher is a significant factor in a student's
confidence in the classroom and has the most substantial effect on student learning. The
literature showed that there are four significant factors involving African American
students' perceptions of AP teachers: teacher competency in the AP subject, teacher
expectations for African American students, support structures that assist with
academic success for African American students, and prior mathematics achievement of
African American students (Burton et al., 2002). Teachers are responsible for
implementing the AP curriculum and meeting the needs of their students. Teachers have
to submit their syllabus to the College Board for approval, but that is the extent of their
oversite of the curriculum. Given the rigor of the material taught in AP classes, it is
critical that AP teachers have a deep conceptual understanding of their subject matter,
but many AP teachers do not have a college major or minor in the AP subject in which
they teach (Klopfenstein, 2003b). Furthermore, Rice et al. (2015) state that poor
working conditions and low wages often dissuade teachers from working in urban and
rural schools. An environment where teachers feel they are not valued can make it
difficult for school administrators to find quality teachers that are experts in their
content area to teach AP courses in urban and rural schools. In many ways, teachers

make or break the AP experience, but unfortunately, many urban and rural districts
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already strapped by limited resources do not designate enough funding to recruit,
develop, support teachers in AP curricula (Rice et al., 2015).

Students have expressed that the teachers in some AP courses were not prepared,
motivated, and lacked the content knowledge to teach the class effectively (Klopfenstein
& Thomas, 2009). College Board requires all AP teachers to attend professional
development to teach AP courses. The professional development, which the College
Board calls Summer Institutes, takes place over three days to a week, and costs can
range from $700 - $1,200. College Board (2018a) states that the Summer Institutes
offer the most intensive professional development available for AP educators and that
attendees engage in 30 or more hours of training designed to strengthen how teachers
teach their AP courses. During the Summer Institute teachers are guided through the AP
framework, the exam, and AP classroom resources. Klopfenstein (2003b) states that it is
critical that "AP teachers have a deep conceptual understanding of their subject and
suggests that AP teachers have considerable experience, and usually an advanced degree
in the discipline, before undertaking an AP course" (p. 3). Therefore, AP teachers must
not only have a deep understanding of their content knowledge but also understand how
to reach students of different ability levels and cultural backgrounds to meet their needs
when academic gaps are present. To meet the needs of African American students due
to their achievement gap on mathematics AP exams (Duffett & Farkas, 2009; Hallett &
Venegas, 2011; Klopfenstein, 2003b; Klopfenstein, 2004; Taliaferro & DeCuir-Gunby,
2008), professional development should extend beyond a few days in the summer to
better prepare teachers for the diverse learners in their classroom. Burton et al. (2002)
explained that along with gaining strategies to teach the content, a professional

development for AP teachers should emphasize high expectations and hard work, a
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group spirit, strong parental support, and a very high degree of commitment on the part
of the teacher and the students. The areas covered in this type of professional
development prepares teachers to build a sense of community in the classroom and a
support system to help the students through challenging times.
African American Student Motivation in Mathematics

The strongest predictors of mathematics achievement in high school are prior
achievement, student motivation, and high school mathematics course rigor (Riegl-
Crumb, 2006). Thus, interventions that elevate intrinsic motivation, such as teaching
teachers and parents to be more supportive, should be further developed and applied in
the realm of high school mathematics (Froiland, 2011). Research suggests that there are
four important spheres of influence that impact the schooling experiences and
achievement of urban African American students: (a) parents (b) peers, (c) teachers, (d)
student self-concept (Bempechat & Shernoff, 2012). By engaging with each over time,
students develop the behaviors and attitudes that signal their acceptance and value of
the norms and beliefs that guide the sphere (Boykins & Toms, 1985).
Parents

Parent involvement is an essential contributor to students’ achievement and
development of mathematics skills (Powell, Son, File, & Froiland, 2012). Numerous
studies have found that parents' expectations for their children's long-term educational
attainment were a predictor of student development and achievement (Froiland &
Davison, 2014). Parent expectations have the most considerable effects out of any
parent involvement variables in numerous longitudinal studies. While parental
involvement has shown to serve a vital function in the educational experiences of

students, such a relationship tends to decline during high school as students get older
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(Ferrara, 2011). With this decline, coupled with school tracking, this could have affected
students taking low-level course work and not being scheduled into AP mathematics
courses. Research suggests that this decline is precipitous for families in urban centers,
as many more parents are engaged in the workforce with jobs that lack the freedom and
mobility to take time off (Jeynes, 2016). Consequently, other researchers argued that
children in urban areas might be influenced by a perceived lack of parental involvement
more than any other group in this country (Gladstone, Hafner, Turci, Kneibler, &
Muenks, 2018). With the implementation of the new APRP, which solely focusses on
high school students, the lack of parental effect on high school students’ motivation
could play a part in whether students decide to register for their AP mathematics exam.

Parent expectations for students' long-term educational attainment, student
expectations, students' intrinsic motivation for mathematics, and taking intellectually
rigorous mathematics courses all contributed positively to the development of
mathematics achievement between gth and 11th grade. McNeal (1999) determined that
parents with a lower SES and of minority status made fewer strides to be involved in
schools as compared to their White and higher SES counterparts. Such actions, one
could argue, speak to the differing levels of social and cultural capital that parents from
low-income communities and communities of color possess, as compared to their White
and higher SES counterparts.
Peers

Research has demonstrated that peers have a profoundly positive effect on the
social behavior, academic aspirations, and academic achievement of the youth of color
(Goldsmith & Goldsmith, 2011). However, the prevailing discourse on peer-group effects

stigmatizes students of color as hindrances, or liabilities, to the peers with whom they
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interact (Holland, 2011). Goldsmith and Goldsmith (2011) defined such
conceptualizations as peer effects, where students become more like the peers
surrounding them. Many policymakers hope that low-ability academic ability students
would find support from higher-ability peers in AP classes. However, studies have
shown that students see themselves struggling more with challenging content than their
high-ability peers who grasp that content more quickly and easily (Burton & Campbell,
2019). When students recognize their ability is below that of their peers in the same
class, this can result in diminished self-esteem and self-concept. These comparisons
occur most frequently within a class and rarely with peers in different classes (Burton &
Campbell, 2019). The effect of peers is not static and there is increasing evidence that
peer effects vary by student ability, race, socioeconomic status, and gender. In addition,
research shows that peer effects for the same students with the same class arrangements
can differ in different subjects (Sacerdote, 2011).

Recent studies have shown that peer effects cannot be generalized, as peers might
affect some subgroups more than others (Diaz & Penagos, 2018). Studies of peer effects
have examined whether different types of individuals affect individual outcomes. Diaz
and Penagos (2018) concluded that if students are very high achieving and their peers
have high median ability, then the median ability students benefit most from peers who
are very high achieving.

Perceptions of peer tutors' motivation predicted the interest and enjoyment of
participants in a study, indicating that intrinsic motivation can spread among students
because intrinsically motivated peers communicate about learning in a supportive
autonomous way and exhibit more positive emotions while learning (Burton &

Campbell, 2019). If peers, who may or may not be friends, can influence each other's
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intrinsic motivation, there is an even greater potential for friends to influence each
other's intrinsic motivation, due to friends more strongly meeting the need for
relatedness, according to self-determination theory (Ryan & Deci, 2000).
Teachers

Jett (2013) argues that teachers enter the classroom with preconceived notions
about the abilities of African American students in mathematics. This narrative has
created a paradigm where schools and teachers feel African American students are
intellectually inferior to their White counterparts, as evidenced by standardized testing
(Jett 2013). This concept has caused some preservice teachers to enter our nation’s
classrooms with preconceived notions about the mathematical (dis)abilities of African
American students. With this deficit thinking, there needs to be a shift in mindset that
African American children require the same high-quality education as their White
counterparts and the focus needs to adjust to what children can do versus what they
cannot do. School administrators should probe preservice and practicing teachers from
all racial groups concerning their ideological paradigms regarding the mathematical
abilities of African American students to determine if teachers truly believe in African
American students

Leonard and Martin (2013) advocate for reformed-based teaching practices
where instruction is inquiry-based and culturally sensitive where the teacher is not the
sole source of information, and the student’s background and experiences are used in
designing a lesson. Work form Ladson-Billings (2009) highlight culturally responsive
teaching as an instructional practice to meet the needs of African American students. In
Jett’s (2013) study, teachers and professors are identified as an “Identity Thief” if they

chose not to recognize the cultural background of the students while teaching
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mathematics. “Professors who lack culturally responsive tenets are consciously and
subconsciously stealing the identifies of African American students, thereby causing
some students years to recover their natural mathematical states” (p. 104). Jett
discusses that culturally relevant pedagogy affirms students’ cultural backgrounds and
empowers students intellectually. Hale (2016) calls this innovative pedagogy where
teachers seek to find support for students from African American cultures. This is key
because teachers must reach for the correct pedagogies to practice in schools and
classrooms to address the cultural disconnect between the planned and implemented
curriculum. There is a lack of a district-wide framework to look at the cultural nuances
when analyzing achievement data to understand the impact of culture in the classroom.
Therefore, school districts must lead the charge to change assessment and teaching
practices through thorough research and implementation of professional development
to help motivate students to unlock their brilliance.
Student Self-Concept

Students have a need to belong, be accepted, and feel connected to something
greater, which plays a key role in the course selections of African American students
considering Advanced Placement courses (Havis, 2015). Motivation is an essential
prerequisite for learning that has been shown to be predictive of, among other things,
school achievement, transfer of knowledge, and persistence in learning over time (Laine
& Gegenfurtner, 2013). As students navigate academic contexts, changes in the self-
concept of mathematics ability, mathematics task value, and mathematics achievement
have been linked to teachers' practices and social interactions (Urdan & Schoenfelder,
2006). Student-teacher interactions can play a promotive or corrosive role in motivating

students and enhancing achievement (Eccles & Roeser, 2011). Student perception of
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their teacher could have an effect on a student's perceived competency of the content
and may affect whether they feel they will be successful on the AP exam in an AP
mathematics course. I advocate that educators need to understand better the racial
identity development of African American students to improve their academic
achievement. I present an overview of the issues facing gifted African American students
and make suggestions to enhance the educational conditions for this unique student
population.

Comparing African American Students AP Exam Scores against Other
Racial Groups

Over the past several years, the increase in African American participation in AP
courses has been encouraging. However, African American students' performance on AP
tests remains far below that of other racial groups. A review of the relevant literature
related to the College Board AP program, particularly regarding participation among
minorities, has identified a growing concern about low success rates on AP exams for
African American students (Clark, Moore, & Slate, 2012).

Nation-wide in May of 2018, African American students took 308,791 AP exams
and had an average AP exam score of 2.07 compared to White students that had an
average score of 3.04 (College Board, 2018b). These numbers mean that the average
African American students scored almost a full letter grade below the average score of
White students. Native American, Hispanic, Asian, and the sub-group listed as Other all
had higher mean AP exams than African American students, which were 2.22, 2.44,
3.31, and 2.40, respectively (College Board, 2018b). In 2018, 64.7% of the 2,443,317
White students who took AP exams received a qualifying grade of 3 or above, compared

to 31.2% of African American students (College Board, 2018c). Therefore, White
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students are more than twice as likely to receive credit for an AP course compared to
African American students. The AP exam scoring gap is the greatest at the highest end of
the AP test scores. Approximately 14.6% of White students taking an AP exam received a
score of 5, which is equivalent to a grade of A in a college course (College Board, 2018b).
Only 3.7 % of African American test-takers received a score of 5 (College Board, 2018b).
Thus, White students are almost four times as likely to score a 5 on any given AP exam.
There is a large discrepancy in the success rate for African American students on the
different subject tests. The AP course in which African American students achieved the
most success was AP Studio Art 2-D design. In this course, 64 percent of African
American students received a qualifying grade of 3 or above (College Board, 2018b).
This is the only AP course where there is no written examination, and students are
graded by an assessment of their drawing portfolios (JBHE Foundation, 2005). The
most substantial scoring gap on an AP subject test is in Environmental Science, where
White students score 1.17 points higher than African American students (College Board,
2018b).
Summary

Overall the literature has detailed that tracking, teacher quality, socioeconomic
status, and parental support have been factors in an African American student's
experience in the classroom. This has led to an inequity in the quality of education that
African American students are receiving and has affected their perceptions of their
success in the classroom. I hypothesize that the APRP may be another event that affects
African American student's perceptions of their ability to succeed in the classroom, and
the APRP may disproportionally affect African American students who take AP courses.

For this reason, my research questions are as follows:
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How does autonomy affect African American students’ motivation to
register for mathematics AP exams?
. How does student competency affect African American student

motivation to register for mathematics AP exams?
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Chapter 3: Methodology
Introduction

This chapter describes the methodology and quantitative methods used for this
descriptive survey research study. First, the research design section defined the type of
research design, the population and sample, instrument, and the procedures used for
the study. Second, the data analysis section defines all the variables used in the study, as
well as the statistical analysis process of the study. Finally, the validity section focuses
on the reliability and validity of the instruments, as well as the research study as a
whole.

The purpose of this study was to determine whether the new College Board AP
exam registration process influenced African American students to register for
mathematics AP exams. Using the theoretical perspectives of Ryan and Deci’s Self
Determination Theory (SDT), this study assessed if students’ intrinsic motivation is
affected by the implementation of the new AP exam registration process. The areas
identified by SDT that affected student motivation and were measured in this study are
autonomy (student choice and agency) and competency (student’s perceived mastery).
The following research questions guided the study:

1. How does student autonomy affect African American students’
motivation to register for mathematics AP exams?
2. How does student competency affect African American student

motivation to register for mathematics AP exams?

In answering these questions, Self-Determination Theory (SDT) was chosen as an

appropriate theoretical framework that grounded the research findings. SDT looks to
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assess participants’ level of motivation in reaction to an external influence. This study
looks to measure African American students’ motivation to register for a mathematics

AP exam with the new APRP being identified as the external influence.

Theoretical Framework
Self-Determination Theory

A method to analyze how a student’s mathematics competency and autonomy
affect a student’s motivation to register for a mathematics AP exam can be rooted in the
framework known as Self-Determination Theory (SDT). Intrinsic motivation is the
foundation of Deci and Ryan's theoretical framework SDT. According to Deci and Ryan
(2000Db), the source of intrinsic motivation is an innate pattern of development and
assimilation. Historically intrinsic motivation was viewed as an inherent quality (Riley,
2016), but the maintenance and enhancement of intrinsic motivation are dependent on
social and environmental conditions surrounding the individual (Deci & Ryan, 2000a).
With the College Board implementing the new APRP under the premise of motivating
students to engage in class and increasing access to AP exams, SDT asserts the
importance of intrinsic motivation under these conditions where the new APRP is an
external factor.

Motivation is the reason one acts or behaves in a particular way. Motivation
researchers seek to understand what moves people to action, specifically what energized
and gives direction to human behavior (Ryan & Deci, 2017). Motivation can be defined
as a force that activates, directs, and sustains goal-directed behavior (Liu, Wang, &
Ryan, 2016). In contrast, intrinsic motivation is grounded in the needs of a person to be
self-determining, autonomous, and competent in the world in which they live (Deci &

Ryan, 1985). SDT emphasizes a person’s perception of freedom rather than the presence
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or absence of constraints in the real world. Self-determination means a student feels
free, even if the student is also operating within certain external constraints i.e., the new
APRP. In theory, a student can experience self-determination even if the student must,
for example, live within rules or restrictions imposed by a school. To achieve a feeling of
self-determination, however, the student’s basic needs must be met, which includes the
need for autonomy and competency.

Advocates of SDT assume that people are inclined to engage in their environment
by nature, assimilating new knowledge and skills and integrating them into a coherent
psychological structure (Deci & Ryan, 2000b). This study looks to assess if students
under the new APRP are African American students able to assimilate and whether their
decisions are altered to register for AP mathematics exams. Researchers such as Ryan
and Deci (2017) and Niemiec and Ryan (2009) have used SDT to study the affordances
of the school environment that support student motivation through addressing students’
needs for autonomy and competency. SDT is not concerned with the causes of intrinsic
motivation, but how it increases, or decreases based on external factors (Ryan & Deci
2006). Deci and Ryan's (1985) research focuses on the conditions, which facilitate the
increase or decrease of intrinsic motivation. SDT was developed with the assumption
that all individuals have natural and constructive inclinations to establish a more unified
self. The theory suggests that when the three basic psychological human needs of
autonomy, competency, and relatedness are fulfilled, an individual's integrating
tendency will increase along with motivation, growth, and well-being. SDT posits that
intrinsic motivation is sustained by satisfaction of the basic psychological needs for
autonomy and competency. Therefore, in this study relatedness is not explore or

measured. SDT differentiates between autonomous motivation, i.e., regulated by
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personal interest or valuing of the task at hand, and motivation that is controlled, i.e.,
governed by feelings of pressure by others or obligation to perform a task (Ryan & Deci,
2006). A prerequisite for any motivation, whether autonomous or controlled, is that a
student must feel competent to perform the task. On the other hand, SDT assumes that
there can be a wide range of developmental outcomes depending on the social and
environmental factors that either support or hinder the two essential human

needs. Supporters of SDT argue that conditions to support the individual’s experience
of autonomy and competency foster motivation and engagement, including enhanced
performance and persistence (Ryan & Deci, 2000). Further, proponents of SDT propose
that social settings that undermine students’ experience of autonomy and competency
are detrimental to wellness in that setting (Ryan & Deci, 2000).

Researchers have used SDT to study education extensively. Researchers have
examined students’ intrinsic motivation in education or SDT in relation student choice
in a particular class regarding assignments. However, the effects of the new policies
from a private outside institution i.e. the College Board on African American students’
intrinsic motivation, usually takes time before it manifests in studies. Through this
study, the effects of African American students’ motivation were identified through the
concepts of autonomy and competency from SDT in an AP mathematics classroom
environment. The decline in student motivation in high school has been shown to
correlate to the reduction autonomy (Corpus, McClintic-Gilbert, & Hayenga, 2009).
Autonomy is considered pivotal to students' learning, as it has been linked with, among
other things, creativity, adaptive coping strategies, in-depth conceptual learning

strategies, and academic achievement (Meece, Blumenfeld, & Hoyle, 1988). Some have
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argued that the fulfillment of competency is essential for developing intrinsic motivation
and well-being regardless of ethnic or cultural background.

According to SDT, intrinsic motivation to learn involves engaging with learning
opportunities student find enjoyable or exciting. Students are most likely to experience
intrinsic motivation when their needs for autonomy and competency are met by parents,
peers, and other adults (Froiland & Worrell, 2016; Ryan & Deci, 2000). Another
important aspect of intrinsic motivation is integration, which involves synthesizing a
pursuit with one's sense of self (Ryan & Deci, 2000). Seeing oneself as a mathematics
person is an example of integration. Both integration and intrinsic motivation have
strong, positive relationships with each other, and both are associated with many
positive outcomes (Ryan & Deci, 2000). SDT proposes that any event that affects a
person's perception of self-determination and competency can change intrinsic
motivation (Deci, 1971). This study identifies the new College Board APRP as an event
or external factor as identified by SDT. Additionally, SDT affirms that intrinsic
motivation is affected by a student's competency in a given situation (Deci & Ryan,
2000).

Competency

Competency reflects a student's dedication to the work and how a student is
naturally driven by the need for understanding (Deci & Ryan, 1985). For students to
exhibit competency, students must demonstrate a level of mastery in an area and be
recognized for such expertise. The need for competency refers to feeling confident,
capable, and self-efficacious. Evidence suggests that when students are trusted for
undertaking a challenging task, are assigned responsibilities, and when they feel capable

of producing a change in their environment, this supports their need for competency
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and students report intrinsic motivation to engage in academic tasks (Sansone &
Harackiewicz 2000).

Observable behaviors such as students seeking out challenges in the classroom
and the joy of figuring out a complex problem are examples of optimal student
competency (Deci, 1971). When a student has an increase in their perceptions and
feelings of competency, this produces an increase in intrinsic motivation (Vallerand &
Reid, 1984). This effect held when performance was unconstrained by the difficulty of a
task, further strengthening the argument that student performance must be viewed as
being internally caused (i.e., resulting from competency) to have a substantial impact on
intrinsic motivation (Phillips & Lord, 1980).

Interestingly, several studies found that African Americans enjoy mathematics
more than their White peers (Riegle-Crumb, Moore, & Ramos-Wada, 2011). Notably,
Riegle-Crumb et al. (2011) found that "...mathematics self-concept and enjoyment were
more important than prior achievement in predicting if students pursued a STEM
career" (p. 462). Nonetheless, the interest in mathematics and student enjoyment left
when students did not feel capable of performing well in their mathematics courses
(Riegle-Crumb et al., 2011). Though competency will give students the feeling of success,
competency will not enhance intrinsic motivation unless accompanied by a sense of
autonomy (Riley, 2016). This study assesses whether African American students felt
competent in their AP mathematics course and is there a relationship between the
feeling of competency and students registering for the AP exam.

Autonomy
When a teacher considers a student's perspective, it supports their sense of

choice and is responsive to their ideas. This attention to students’ needs is what Deci
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and Ryan (1985) called autonomy (Kasser & Ryan, 1996). The need for autonomy refers
to a student’s experience of choice and agency Research has shown that when students
experience agency and choice in the classroom, they report self-determination and
intrinsic motivation for engaging in academic activities (Niemiec & Ryan 2009).
Research in SDT verifies that school environments can facilitate a sense of positive
autonomous motivation in students. In their work on SDT, Ryan and Deci (2017) state
that school environments can support individuals flourishing such that they feel
empowered, confident in their learning, and feel a sense of belonging to the school and
larger community.

This study labels the new APRP as an external influence on a student's freedom
to choose whether to take an AP mathematics exam. All students that registered for an
AP mathematics exam had to make their decision to register four months earlier under
the new APRP compared to the previous process. If a student waits until after the
deadline or changes their mind past the deadline, they will incur a $40 fee. I argue in
this study that the movement of the deadline forward and the fee affects a student’s
autonomy and competency in the registration process, thus affecting a student’s
intrinsic motivation. Riley (2016) states that students can feel autonomy while
complying with an external demand or influence, provided the student fully concurs
with or endorses doing so. Therefore, "...autonomy is not restricted to "independent”
initiatives but also applies to acts reflecting full consent to external inputs or
inducements" (Deci & Ryan, 2000, p. 1520). The data collected from the study deduced
whether students had a feeling of a lack of autonomy, and if so, did it affect a student's

motivation to register for an AP mathematics exam.
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Summary

Because this is the first year of implementation of the new APRP, there exist gaps
in the literature on how this process will affect African American students. By measuring
students’ levels of autonomy and competency, this study will fill the aforementioned gap
in current literature while making a unique contribution to knowledge around African
American students and access to AP exams. In order for school administrators and
teachers to address the motivational effects of the new APRP registration process, they
first must be able to recognize the mandates of the new APRP. There was also a need to
understand the importance of the effects of the new APRP on student motivation as
teachers’ approaches to motivation can support or harm student learning (Ryan & Deci,
2017). The findings of this study have implications for teaching practices in other
contexts and school-site policies to address optimal student intrinsic motivation.

Research Design

This study is grounded in survey research and is a non-experimental survey
research design. The purpose of survey research is to survey a sample or the entire
population of people to describe the attitudes, opinions, behaviors, or characteristics of
the population (Guyette, 1983). Survey research measures, collects, and analyzes
participant responses so researchers can assess the statistical relationship between
survey items. A non-experimental survey research design was chosen because the
implementation of the AP registration process (independent variable) cannot be
manipulated. Based on the work by Deci and Ryan (1980) on Self-Determination
Theory, the new AP registration process is an external process that could influence
students in AP mathematics courses. The survey questions where close-ended where a

respondent was asked to select an answer from among a list provided by the researcher.
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Self-Determination Theory's concepts of autonomy and competency drove the data
collection. In this study, autonomy is identified as a student’s perception of choice when
registering for an AP mathematics exam and competency defined by a student’s self-
determination of mastery of the AP mathematics curriculum at a specific point in time.
The study assessed if there was a difference in African American student’s perception of
their autonomy and competency self-reported levels who registered for an AP
mathematics exam compared to African American students that did not register for an

AP mathematics exam.
Study Context and Participants

Context

In the state of Georgia 97,571 students took an AP exam with 57.7% passing,
which consists of making a 3 or higher (College Board, 2014). Georgia’s graduating class
consisted of 35.6% African Americans, where 25.9 % of African American students took
an AP Exam, but only 13.3% of those students scored a 3 or higher. One of the worst-
performing exams for students is AP Calculus AB, which has the 5th highest percentage
of students scoring a one (the lowest score possible) at 20.4% compared to the other 36

AP exams offered nation-wide.
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Table 1

Georgia 2019 AP Student Participation and Mean Scores by

Race
AP Calculus AB AP Calculus BC AP Statistics

White Number of 3912 1931 4056

students taking

the exam

Mean AP Score 2.97 3.82 3.05
Black Number of 1107 301 1189

students taking

the exam

Mean AP Score 2.09 3.11 1.93
Hispanic Number of 813 360 824

students taking

the exam

Mean AP Score 2.36 3.18 2.49
Asian Number of 1180 1343 1422

students taking

the exam

Mean AP Score 3.18 4.00 3.42

The participating district in this study has a pseudonym of District A. African
American students comprise the largest segment of the student body in District A;
however, they have achieved the second-lowest level of mathematics proficiency out of
the five ethnic groups represented in the district (Greater Schools, 2017). Only 26% of
African Americans have been proficient on mathematics state assessments in District A,
and only 28% of African Americans pass an AP Exam (Greater Schools, 2017).

The research sites are two high schools located in the Southeast of the USA in
District A. The schools are labeled as high and low performing schools based on their
grade from their College and Career Ready Performance Index designated by the state of
Georgia. Each school participated in the new AP registration process and was a part of
the pilot program during their 2018-2019 school year. District A is a 1-to-1 technology
district where all students have laptops that are checked out to students at the beginning

of the year. The total population of the schools is 3,536 students consisted of 58% Black,
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25% White, 11% Hispanic, 3% Asian, and 3% other. Table 2 illustrated the number of
participants in the study. College Board (2016) reported that AP Calculus AB has the
second widest gap between Black and White students when comparing the average score
on the AP Calculus AB test and AP Statistics has the widest. The schools chosen for this
study are a representative sample of the gap defined by the College Board. Each school
offers at least one AP Statistics and one AP Calculus AB course. One school also offers
AP Calculus BC.

Table 2

Participants and Setting

School A School B
Student Population 1894 1642
Student Population in AP 121 53
Mathematics Courses
Number of Student 38 17
Participants
Participants

Approximately 110 African American high school students from two high schools
in seven AP Calculus AB classes, one AP Calculus BC class, and 2 AP Statistics class were
recruited for the study. This study implemented a volunteer sample sampling technique
where participants self-selected to become part of a study because they volunteer when
asked or responded to the advertisement. Trochim (2006) stresses that the problem
with basing a study on a group of volunteers is that there is no evidence that this sample
is representative of the wider population. Therefore, the purpose of this study is not to

make generalizations about all students but to share the relationships found in this
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study. To be included in this study, students had to be enrolled in AP Calculus AB, AP
Calculus BC, or AP Statistics. Students were selected to enroll in these courses based on
specific criteria such as taking AP classes throughout their high school career, needing
AP courses to bolster their chances of getting into college or teacher recommendations.
Students under the age of 18 were given student consent and parental consent to opt
into the study.
Methods and Procedures

Each course at each school had a designated time where the survey was promoted
for students to sign up to participate voluntarily. Parental consent was necessary for
students to complete the survey if a participant is under the age of 18. Consent forms
were turned in to their teacher of record at a specified due date, and the researcher
collected the forms and verified parental consent. The two high schools were scheduled
at times after school hours to conduct the voluntary survey. There was no time limit for
students to complete the questionnaire. Students were released at the end of the session
when the survey was collected. Students had the right to stop at any time during the
survey.
Instrument

The instrument that was the basis of the survey included background information
regarding the students’ age, gender, grade level, living situation, parent’s education
level, and performance on End of Course tests. Information was also obtained regarding
whether they had taken AP Calculus AB, AP Calculus BC, or AP Statistics. There was a
provision for collecting data on non-background variables. Non-background variables in
the study were adapted from Ryan’s (1982) Intrinsic Motivation Inventory (IMI) and are

a multidimensional measurement instrument intended to assess participants’ subjective
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experience related to an external factor in a survey. The instrument assesses
participants’ interest/enjoyment, perceived competency, effort, value/usefulness, felt
pressure and tension, and perceived choice while performing a given activity, thus
yielding six subscale scores. The perceived choice and perceived competency concepts
are theorized to be positive predictors of both self-report and behavioral measures of
intrinsic motivation (Ryan,1982). McAuley, Duncan, and Tammen (1989) did a study to
examine the validity of the IMI and found strong support for its validity. Several
research studies have referenced or used the IMI related to intrinsic motivation and self-
regulation (e.g., Mims & Koestner, 1983; Plant & Ryan, 1985; Ryan, 1982; Ryan,
Connell, & Plant, 1990). Past research suggests that the effects of the order of the
questions in the survey’s presentation appear to be negligible, and the inclusion or
exclusion of specific subscales have no impact on the others. Thus, experimenters have
chosen the subscales that are relevant to the issues they are exploring (Ryan, Koestner,
& Deci, 1991). Educators and researchers commonly create several Likert-type items,
group them into a subscale, and then calculate a total score or mean score for the scale
items. Often this practice is recommended, particularly when researchers are attempting
to measure non-abstract concepts, such as motivation, satisfaction, and confidence,
where a single survey item is unlikely to be capable of fully capturing the idea being
assessed (McAuley, Duncan, & Tammen, 1989). This study only used items that
produced subscales related to perceived student choice (autonomy) and perceived
student competency.

For this study, Likert scale items related to competency and autonomy were
chosen for this study to observe if there is a relationship between the new AP

registration process and students’ intrinsic motivation to register for a mathematics AP
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exam. The Likert scale was developed in 1932 by Rensis Likert to measure attitudes. A
typical Likert scale is a 5- or 7-point ordinal scale used by respondents to rate the degree
to which they agree or disagree with a statement. Likert questions are on an ordinal
scale where responses can be rated or ranked, but the distance between responses is not

2 &

measurable. Thus, the differences between “not at all true,” “somewhat true,” and “very
true” on a Likert scale are not necessarily equal. This is different from interval data, in
which the difference between responses can be calculated, and the numbers do refer to a
measurable. In other words, the researcher cannot assume that the difference between
responses is equidistant even though the Likert items can be converted to numbers
assigned to responses. Ordinal-level Likert scales are being used for non-background

questions in the data collection process, and examples of the ordinal scale responses are

shown in Figure 1.

For each of the following statements, please indicate how true it is for you, using the following scale:

1 2 3 4 5 6 7

not at all somewhat very
true true true

Figure 1. Intrinsic Motivation Scale, Adapted from Intrinsic Motivation Inventory,
June 29 209, retrieved from https://selfdeterminationtheory.org Copyright 2003 by
Center of Self Determination Theory.

The survey collected data from six areas of focus which included background and
non-background variables.

Socioeconomic status. Background information was determined from using
three factors, namely: whether students live in a single or two-parent home, whether a

student receives free/reduced lunch, and the education level of the student’s parents.

51



This measure was collected using multiple-choice type questions where students
identified the correct item.

Ethnicity and Gender. Each student self-identified their race/ethnicity and
were scaled as follows: Black or African descent = 1; Asian American =2 Latino
American = 3; European American = 4. Gender is coded as follows: Female = 0, Male =
1, I wish not to answer = 2.

Mathematics Prior Achievement. This section is composed of three self-
report questions students. Students were asked their grade in their previous
mathematics course (A =4,B=3,C=2,D =1, F = 0), grade on their Coordinate
Algebra End of Course Test (Distinguished = 3, Proficient = 2, Developing = 2,
Beginning = 0), grade on their Analytic Geometry End of Course Test (Distinguished =
3, Proficient = 2, Developing = 2, Beginning = 0).

Interest in Mathematics. Students self- reported their interest in
mathematics using the scale in Fig 1. Students were asked the following: I enjoyed doing
mathematics very much, I would describe mathematics as very interesting, While I was
doing mathematics, I was thinking about how much I enjoyed it, Mathematics does not
hold my attention at all.

Competency. This variable was measured with self-reported questions that
asked students whether or not they felt competent about their knowledge in their
current AP course. The items used the scale from Fig 1. The questions are as follows:
Taking this course up until now I feel pretty competent, I am satisfied with my
performance in this class, I think I am pretty good in this class compared to my peers, I
feel I am on the right track to pass the AP exam for this course as of today. On a scale of

1to 5, students reported their level of expectation for passing the AP exam (earning a 3
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or higher). Then a competency subscale was created by summing all of the denoted
competency Likert-scale questions into on value per participant.

Autonomy. Student autonomy was measured with self-reported questions that
asked students whether or not they felt they have a choice in registering for the AP
exam. The questions used the scale from Fig 1. The questions are as follows: I felt that it
was my choice to register for the AP exam, I felt pressured to register for the AP exam
because of the deadline, The College Board late fee affected my decision to register for
the AP exam, The College Board registration deadline is too early to make a decision
about registering for my AP exam. Mirroring competency, an autonomy subscale was
created by summing all of the denoted competency Likert-scale statements into on value
per participant.

Statistical Analysis

Descriptive Statistics. Descriptive statistics were generated for all of the
questions in the survey and then separated under three main headings; student
background, autonomy, and competency. These descriptive statistics included the mean
scores for each question, standard deviations as well as the frequency distributions for
each response. The demographics for the study are listed so readers can compare
different subgroups (i.e. gender and socioeconomic). This will allow readers at a glance
to see the differences in responses to the survey.

Inferential Statistics. The study looked to see if students’ characteristics (if
any) that might causally influence a student’s response on each of the two components
of intrinsic motivation, which are autonomy and competency. In other words, how much

variability existed in the means of the sources of intrinsic motivation across groups of
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students needed to be determined (i.e., Students that registered for an exam, Female
students, low-income students, etc.).

In statistical analysis literature, there has been debate and controversy whether
ordinal data (Likert scale) can be converted to numbers and treated as interval data.
That is, is it possible to use parametric statistics, such as means and standard
deviations, which depend upon data that is normally distributed to analyze ordinal
data? Parametric tests make assumptions about the population where the population
data is normally distributed. Nonparametric tests do not make this assumption about
the shape of the population. Nonparametric tests are less powerful than parametric
tests. They usually require a larger sample size (n value) to have the same power as
parametric tests to find a difference between groups when a difference actually exists.
Because of these observations, experts over the years have argued that the median
should be used as the measure of central tendency for Likert scale data. Thus, the Mann-
Whitney U test has been recommended for analysis instead of parametric tests, which
require interval data (e.g., t-tests, analysis of variance, Pearson correlations, regression).
However, other experts assert that if there is an adequate sample size (at least 5-10
observations per group) and if the data are normally distributed (or nearly normal),
parametric tests can be used with Likert scale ordinal data.

For this study, we used using parametric tests with our ordinal data. Norman
(2010) provided evidence, with actual examples using real and simulated data, that
parametric tests not only can be used with ordinal data, such as data from Likert scales
but also that parametric tests are generally more robust than nonparametric tests. That
is, parametric tests tend to give “the right answer” even when statistical assumptions—

such as a normal distribution of data—are violated, even to an extreme degree (Norman,
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2010). Thus, parametric tests are sufficiently robust to yield largely unbiased answers
that are acceptably close to “the truth” when analyzing Likert scale responses. In these
cases, experts suggest using the Cronbach alpha technique to provide evidence that the
components of the scale are sufficiently intercorrelated and that the grouped items
measure the underlying variable.

ANOVA. A one-way ANOVA (also referred to as ANOVA) would determine
whether there are statistical differences in the mean subscale scores for autonomy and
competency based on the groups defined by one of the independent variables (Warner,
2008). In other words, an ANOVA would determine if the new APRP affected whether
students registered for an AP exam by testing whether there was a statistical difference
in answer choices between students that chose to register for an AP mathematics exam.
ANOVA comes with assumptions. One assumption of ANOVA is that the variances of the
dependent variable are the same across the groups being studied. The data used within
this study addressed this assumption through the stabilization of the sample size
utilizing the whole collection of students as the base as opposed to breaking it into
individual school results, which would have skewed the results due to the differences in
the mean. Next, a Welch or a Brown-Forsythe was conducted because variances were
not assumed to be equal. In this case, the F test of the ANOVA would not be robust
enough to be used by itself.

Ethics

In my research study, ethical principles centered on protecting the participant's
identity, minimizing the risks (physically, psychologically, and socially) and respecting
their values and interests. Since the study has voluntary participation, informed consent

was used. The consent form ensured that all respondents are choosing to participate in
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the survey of their own free will and that they have been fully informed regarding the
procedures of the research project and any potential risks. An introductory statement
was used to introduce the survey and provide information regarding the purpose, intent,
motivation, possible use of data, and methods of data collection. Issues of confidentiality
wer also be covered in this introduction. Therefore, the prospective participant is fully
informed before completing the survey. Potential participants also must be competent to
decide on participation and must be free from any coercion.
Validity

Threats to the reliability and validity of the survey instrument are possible, but
measures were taken to reduce that possibility. Changes made to the IMI were validated
by the work from Ryan (1982) and Ryan, Mims & Koestner (1983), where external
influences can be changed (i.e., AP registration process) from the original inventory to
measure intrinsic motivation and the survey will still give valid measures. Changes were
made cosmetically to the survey to appeal to high school students, and it was doubtful
that it would have affected the validity of the survey instrument. Threats to reliability
are low because of the response rates of the participants. Out of the 92 eligible students
in AP mathematics courses across two participating institutions, 55, or 60%, responded.
The small sample size and low response rate can result in a response bias where “the
responses do not accurately reflect the views of the sample and the population”
(Creswell, 2008, p. 403). The data appears to be comparable with the exception of a
higher percentage of African American male participants when compared to the
demographics of the entire population of students.

All participating students were informed that their responses would not be

known to the researcher, which lessens the possibility of response bias. Additionally, the
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responses of the participants were analyzed as one whole group without breaking down
the analysis per high school, which would also lessen the issues with reliability. Even
though the researcher took every opportunity to make sure the data collected did not
have issues with reliability and validity, they are not completely negated. This, combined
with the small sample size, will limit the generalizability of the results.
Summary

This chapter discussed the methodology and theoretical framework for this study.
The study was designed from a positivist point of view with survey research methods.
The data was collected over two days, with each school having a designated day for
surveys to be conducted by the students. The student data was put together from both
schools to be analyzed to allow for a direct examination of student intrinsic motivation
while not focusing on different variables of the individual schools that could not be
controlled. The limitations that are present in the study have been acknowledged and

were addressed in the limitations section of this report in Chapter 5.
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Chapter 4: Findings
Introduction

The objective of this research is to discover if the AP Registration Process (APRP)
affected students’ intrinsic motivation to register for an AP mathematics exam. This
study's methods took the following basic approach: Find the means and standard
deviation of the non-demographic variables and use the ANOVA test to determine if
there are differences in the mean autonomy and competency subscale scores and
individual Likert-scale items from the adapted Intrinsic Motivation Instrument (IMI)
between students that registered and did not register for an AP mathematics exam. All
Likert-Scale items were categorized as autonomy or competency based on the literature
from Ryan (1982) related to Self-Determination Theory. The included instrument
(Appendix A) indicated how each Likert-scale item was categorized. The results of the
survey were used to identify and analyze patterns in student responses to determine
how students perceived the APRP influenced their decision to register for an AP
mathematics exam. All the necessary protocols needed to ensure participant
confidentiality were followed as prescribed by the Institutional Review Board. Subject
participation was voluntary. Any student who participated was verified to be either
eighteen years or older or given a parental consent form to be signed and returned (see
Appendix B for parent consent form) if not of the age of consent.

Demographic Data

Many researchers feel that demographic measures are critical to include in
research involving adolescent development and motivation (Rice & Dolgin, 2005; Ryan,
1982). Constructs such as race, gender, and socioeconomic status (SES) are essential

when looking at processes that affect students emotionally or academically within a
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school (Rice & Dolgin, 2005). The survey provided a source of data to examine the
differences between African American students that registered and did not register for
an AP mathematics exam. The student characteristics listed do not necessarily speak on
the participant's AP qualification since it was already established based on teacher
recommendations, PSAT scores, or mathematics track. Though the survey was a
volunteer sampling, the students represented are a homogeneous and economically
varied population. They also reflect different parental living situations and education
levels.
Student Characteristics

The population N= 112 represented African American students enrolled in an AP
mathematics course across two high schools. Students showed up to participate in the
study on the designated date for each school. After verifying parental consent from all
students under 18, two students did not have proper parental consent and were removed
from the study. Thus, the sample N=55 represented the number of African American
students (51%) that volunteered to be a part of the study. The breakdown of the number
of students enrolled per course are as follows: 41 students in AP Calculus AB, 8 students
in AP Calculus BC, and 6 students in AP Statistics. Students are allowed to take AP
mathematics courses in 11th or 12th grade depending on previous mathematics courses
taken, standardized test scores, and teacher recommendations. Among the students that
participated in the study, 8 students were in 11th grade, and 47 students were in 12th
grade, with 37 identifying as male and 18 identifying as female.
Socioeconomic Status

Students were asked to identify who they live with, their parent's education level,

and the purchase price of their school lunch. Literature has increasingly shown that
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parent's educational level and student social-economic status is a predictor of academic
achievement in their children. In this study, 38 (69.2%) students reported living with
both parents, 16 (29%) students reported living with one parent, and 1 (1.8%) student
said they were living with a grandparent. Regarding parent/guardian education level,
83.6% of student households had a least one parent that attended college, with 16.4%
not having a parent attending college. There were three options available for students to
identify the purchase price of their lunch; Full Price, Reduced Price, and Free Lunch.
From the survey, 27 (49%) students indicated the paid full price, 12 (21.8%) paid a
reduced price, and 14 (25.45%) received a free lunch from school based on their family's
reported income. The study showed that 51% of the students that participated in were
on free/reduced lunch, which is a statewide indicator of students from low-income
families (Georgia Department of Education, 2018). Forty-one students in this study
were from School #1, which has 62.8% of students on free/reduced lunch. Fourteen
students volunteered form School #2 that has an almost identical percentage at 51.5%.
Prior Mathematics Success
Students reported their mathematics grade in their previous mathematics course
along with their grade in their current AP Mathematics course. The survey data
indicated that 34 (61.8%) students earned an A, 17 (30.9%) students received a B, 4
(7.3%) earned a C, and no student earned a D or an F. In the students' current AP
mathematics course, 37 (67.3%) students currently have an A, 13 (23.6%) students have
a B, 3 (5.5%) students have a C, and 2 (3.6%) student have D.
ANOVA Hypothesis and Test Results
To determine whether the mean autonomy and competency subscale scores from the

IMI differ overall for African American students that registered or did not register for as
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AP mathematics exam, an ANOVA model is appropriate (Norman, 2010). The ANOVA
model indicates if the mean autonomy and competency subscales are statistically
different based on whether a student registered for an AP mathematics exam. The
research question that drives the study is; What is the relationship between the College
Board AP exam registration process and African American students' mathematics AP
exam participation rates? Based on the sub-research questions below, formally, the null

hypothesis for each research sub-question is as follows:

1. How does autonomy effect African American students’ motivation to register for
mathematics AP exams?
Ho (null): There is no difference in the mean autonomy subscale scores
between students that registered for an AP mathematics exam and
students that did not.
H, (alternative): There is a difference in the mean autonomy subscale
scores between students that registered for an AP mathematics exam and
students that did not.
2. How does student competency effect African American student motivation to
register for mathematics AP exams?
Ho (null): There is no difference in the mean competency subscale scores
between students that registered for an AP mathematics exam and
students that did not.
H; (alternative): There is a difference in the mean competency subscale
scores between students that registered for an AP mathematics exam and

students that did not.
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If Ho (null) is accepted, then on average, there was no effect on whether a student
registered or not for an AP mathematics exam based on their mean autonomy or
competency subscale scores. If the null hypothesis is rejected, then the results indicate
that the mean autonomy or competency subscale scores differ based on if a student
registered or not for an AP mathematics exam. The autonomy and competency subscale
scores are sums of the items on the survey related to autonomy and competency from
the work of Ryan (1982) on Self-Determination Theory. The survey included in this

study (see Appendix A) denotes which questions measure autonomy and competency.

Autonomy Subscale Results

The first research question explored how autonomy affected whether African
American students registered for a mathematics AP exam. The descriptive statistics in
Table 3 provides the number of students who registered and did not register for an AP
mathematics exam, the standard deviation for each group of students, and the 95%
confidence intervals for each group. The highest autonomy subscale score possible on
the survey instrument is 35 (5 questions). Each question could be scored from 1-7 with a
score of 1 indicating high student autonomy and 7 indicating low student autonomy.
Table 4 indicates the average mean autonomy score for each autonomy question in the
survey. Students that registered for an AP mathematics exam have a mean autonomy
score of 23.2143, while the students that did not register for had a mean autonomy score

of 22.6296.
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Table 3

Descriptive Statistics Autonomy Subscale

95% Confidence Interval for

Mean
N Mean SD Lower Upper Minimum Maximum
Bound Bound
Registered 28 23.2143 6.04524 20.8702 25.5584 13 33
for an AP
Exam
Did not 27 22.6296 5.9726 20.2659 24.9934 11 32
register for
an AP exam
Total 55 22.9273 5.96240 21.3154 24.5391 11 33
Table 4
Mean Autonomy Score Per Question
7.00
6.26
6.04
6.00
5.32
5.00 471 4.74 4.67
4.43
4.19
4.00
3.00 271 278
2.00
1.00
0.00
| felt that it was my | felt pressured to register The College Board late The College Board The person teaching the
choice toregister for the for the AP exam because fee effected my decision registration deadline is course influenced
AP exam of the registration to register for the AP too early to make a whether | registered to
deadline exam decision about registering take the math AP Exam

for my AP exam

M Registered for an AP Mathematics Exam Did not register for an AP Exam

The midpoint is for each student on the autonomy subscale is 20. Therefore, the

mean autonomy subscale scores suggest that both groups of students felt they had a
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somewhat low sense of autonomy when registering for their AP mathematics exams. An

essential aspect of the descriptive statistics reveals there was close to an equal amount of

African American students that registered and did not register for an AP exam. Also, the

standard deviation (a measure of variation from the mean autonomy subscale score for

each group) is virtually the same for each group. It is not surprising that the standard

deviation of autonomy subscale score for each group is close to the same due to the close

number of students in each group.

Exhibit 1

Mean Autonomy Subscale Test Results

ANOVA
Autonomy Sum of Squares df Mean Squares F Sig.
Between Groups 1 4.699 .130 .720
Within Groups 53 36.132
Total 54
Test of Homogeneity of Variances
Autonomy Levene Statistic df dfz Sig.
Based on Means 1 53 472
Based on Median 1 53 .496
Based on Median with 1 51.412 .496
adjusted df
Based on trimmed 1 53 .458
Mean
Robust Test of Equality of Means
df dfz2 Sig.
Brown-Forsythe 1 52.966 .720

a. Asymptotically F distributed.

Exhibit 1 shows the ANOVA test, the test of homogeneity of variances, and the

Brown-Forsythe results for the autonomy subscale score mean for each group of

students. The result of the ANOVA procedure shows no statistical difference between
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the mean autonomy subscale score for each group of students (significance of .720).
Thus, we accept the null hypothesis that there is not a statistical difference between the
mean autonomy subscale score based on a student’s decision to register for an AP

mathematics exam.

Table 5

Teacher Influence ANOVA Test

Autonomy Sum of Squares df Mean Squares F Sig.
Between Groups 17.746 1 17.746 4.746 .034
Within Groups 198.181 53 3.739
Total 215.927 54

The ANOVA procedures assume homogeneous (similar) variances in the data.
The test for Homogeneity of Variances confirms that homogeneous variances were not
present (significance .472) therefore, the Brown-Forsyth test was performed. The
Brown-Forsyth test results also showed no statistical differences (significance of .720).
in mean autonomy subscale scores for both groups of students. When assessing
individual autonomy questions, Teacher Influence (Table 5) was the only question that
showed a significant difference in between the means of both groups. Table 2 shows that
students who registered for an AP mathematics exam identified that the classroom
teacher had an influence in whether the students registered for the AP exam.
Competency Subscale Results

The second research question looked to see if student perceived competency was
a factor in whether African American students registered for a mathematics AP exam.
Table 6 displays the descriptive statistics which included; the number of students

registered, who registered and did not register for an AP mathematics exam, the

65



standard deviation for each group of students, and the 95% confidence intervals for each

group. The highest competency subscale score possible on the survey instrument is 42

(6 questions). Each question could be scored from 1-7 with a score of 1 very low student

competency and 7 indicating high student competency. Table 7 indicates the average

mean competency score for each competency question in the survey. Students that

registered for an AP mathematics exam have a mean competency subscale score of

20.0357, while the students that did not register for had a mean competency subscale

score of 23.8148.

Table 6

Descriptive Statistics Competency Subscale

95% Confidence Interval
for Mean

N Mean SD Lower Upper Minimum Maximum
Bound Bound
Registered for 28 29.0357 7.05787 26.2990 31.7725 13 39
an AP Exam

Did not 27 23.8148 5.90982 21.4770 26.1527 10 36

register for an
AP exam
Total 55 26.4727 6.97576 24.5869 28.3585 10 39
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Table 77

Mean Competency Score Per Question

6.00

5.22 5.22 5.04
5.00 g
500 4.85
419 4.44 4.35
’ 4.07 4.08
4.00
3.62
3.23
3.00
2.00
1.00
0.00
I enjoyed doingmathvery | would describe math as While | was doing math, | I am satisfied with my I think I am pretty good in | feel lam on the right track
much very interesting was thinking about how performance in this class this classcompared to my to pass the AP exam for this
much | enjoyed it. peers course asof today
M Registered for an AP Mathematics Exam Did not register for an AP Exam

The midpoint is for each student on the competency subscale is 24. The
difference in competency scores shows that students on average who did not register for
an AP mathematics had less perceived competency versus students that did register for
an AP mathematics exam. When comparing the standard deviations of both groups, the
students that registered for an exam had a higher variation of scores compared to

students that did not register for an exam.
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Exhibit 2

Mean Competency Subscale Test Results

ANOVA
Competency Sum of Squares df Mean Squares F Sig.
Between Groups 374.671 1 374.671 8.814 .004
Within Groups 2253.038 53 42.510
Total 2627.709 54
Test of Homogeneity of Variances
Competency Levene Statistic df dfz Sig.
Based on Means .607 1 53 .439
Based on Median .398 1 53 .531
Based on Median with .398 1 48.574 .531
adjusted df
Based on trimmed .556 1 53 .459
Mean
Robust Test of Equality of Means
Statistic df dfz Sig.
Brown-Forsythe 8.871 1 51.993 .004

a. Asymptotically F distributed.

Exhibit 2 shows the ANOVA test, the test of homogeneity of variances and the

Brown-Forsythe results for the competency subscale score means for each group of

students. The result of the ANOVA procedure shows a statistical difference between the

mean competency subscale score for each group of students (significance of .004).

Therefore, we reject the null hypothesis and accept the H1 (Alternative) hypothesis and

conclude decision to take the exam was based on their perceived competency in their

mathematics course. The ANOVA procedures assume homogeneous (similar) variances

in the data. The test of homogeneity of variances showed that the variances were not

similar (significance of .439). A Brown-Forsyth test was also performed. The Brown-
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Forsyth test results also showed statistical differences (significance of .004) in mean
autonomy subscale scores for both groups of students.

Three questions in the competency subscale had significant differences in the
means between both student groups when an ANOVA test was run. The statements
were; I am satisfied with my performance in this class, I think I am pretty good in this
class compared to my peers, and I feel I am on the right track to pass the AP exam for
this course as of today. All three of these statements as a measure of a student’s
competency in their AP mathematics course. Students that registered for an AP
mathematics exam had a higher mean (more competency) than students that did not
register for an AP exam (Table 7).

Table 8

Significant Individual Competency ANOVA Test

Mathematics Sum of df Mean F Sig.
Performance Squares Squares
Between Groups 9.008 1 9.008 4.136 .047
Within Groups 115.429 53 2.178
Total 124.436 54
Compared to Sum of df Mean F Sig.
Peers Squares Squares
Between Groups 9.245 1 9.245 4.439 .040
Within Groups 110.392 53 2.083
Total 119.636 54
Passing an AP
Exam
Between Groups 23.192 1 23.192 6.080 .017
Within Groups 202.153 53 3.814
Total 225.345 54
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Summary

The driving research question of this study is, “What is the relationship between
the College Board AP exam registration process and African American students’
mathematics AP exam participation rates?” An ANOVA indicated that there is a
significant difference in competency subscale scores, which shows that students on
average who did not register for an AP mathematics had less perceived competency
versus students that did register for an AP mathematics exam. This argument was
strengthened by finding significance in the individual competency questions that make
up the competency subscale score.

Autonomy subscale scores were low for both groups indicating that no matter
whether students registered or did not register for an AP mathematics exam, students
on average had less perceived autonomy. Teacher influence was the only significant
question in the autonomy subscale score where students who registered for the AP
mathematics exam perceived that their mathematics teacher influenced whether they
registered for the exam. In the following chapter, I will layout the implications of these

findings.
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Chapter 5: Discussion

Introduction
The goal of this study was to determine if the new AP Registration Process
(APRP) influenced African American students’ intrinsic motivation to register for the AP
Mathematics exam. For the first research question, there was no statistical difference in
a student’s perception of autonomy based on the autonomy subscale related to
registering for an AP mathematics exam under the new APRP between students that
register for an AP exam and students that did not. Only one individual autonomy
question had a significant difference between both groups. When assessing the second
research question, there was a statistical difference between students that registered for
an AP mathematics exam and students that did not register when students were asked
about their perceived competency of mathematics in their course based on the
competency subscale. Neither the autonomy or competency subscales showed a
significant difference based students’ socioeconomic status, prior mathematics
achievement, or current grade in the class. Even though the demographic variables were
not statistically significant between the groups within this study, it is not definitive proof
that they are not contributors to in student’s decision making in other
circumstances. The findings obtained in this study have been organized under the SDT
components of autonomy and competency. Relevant literature around SDT and AP
access has been taken into consideration in each section.
Autonomy
Autonomy refers to students’ need to self-regulate their experiences, to be the
causal agent of their actions, and to act in harmony with their own integrated selves

(Ryan & Deci, 2017). For autonomy to be present, students need to perceive that they
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have choice, agency and that they can self-determine what to do in their self-interest. In
the previous years, the College Board allowed students to register for the AP exam up
until March 15th. This allowed teachers to cover a majority of the content in the AP
course, and students had a choice whether they wanted to register in the Fall or in the
Spring. During the 2019-2020 school year, the new APRP changed the registration
deadline to November 15th and charged a $40 fee if students register after the deadline
or decide not to take the exam after they register. This new process, therefore, forces
students to decide whether they will succeed on an exam that is six months away and
charges students with a $40 fee if a decision is made or changed after November 15th.
Deci, Ryan, and Williams (1996) state the when students have a choice in the decisions
that make according to their best interests as causal agents in their learning experience,
student autonomy and motivation improve. This study hypothesized that students who
did not register for an AP mathematics exam would have a perceived lack of autonomy
in the registration process; thus, the requirements to registering for the exam at that
point in time are not in students’ best interest. Deci and Ryan (2016) and Reeve (2016)
assert that autonomous environments allow students to generate their own intentions
and with an authentic sense of motivation and purpose. The results of this study offered
evidence that students who registered and did not register for an AP mathematics exam
indicated low levels of autonomy from the autonomy subscale score (Table 4). This
study also found from the mean autonomy subscale statements, students from both
groups stated that they felt it was their individual choice to register for the AP exam.
Overall there was not a significate difference between students that registered and
students that did not because both groups felt a lack of autonomy (agency and choice)

during the new APRP.
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The survey in this study enabled students to voice whether the ARPR affected
their sense of choice to register for an AP mathematics exam. Reeve (2016) identified
that, in order to support student autonomy, you must be willing and able to see
students’ perspectives during and activities or process and to solicit student input. Since
the College Board is a private organization apart from the school district, the students
that participated in the study were not asked their opinion of the new APRP by College
Board. In addition, Ryan and Deci (2006) found that teachers could provide conditions
to support student autonomy and motivation by encouraging students and responding
to students’ opinions. Overall this study found there was no significate difference
between students that registered and students that did not because both groups felt a
lack of autonomy during the new APRP.

Agency

The definition of student agency is fluid depending on the context, but for this
study, we will define it as referring to students' ability to define and act on their own
goals (Vaughn, 2018). Agency is strongly related to issues of power, which allows for an
analysis of students who miss out on opportunities offered and how these opportunities
may be restored. With this in mind, agency has to do with understanding one's social,
cultural, and historical environment (Vygotsky, 1978) and deciding how to take action in
that context. The participants' context in this study was registering for an AP
mathematics exam under the College Board's changes related to the deadline to register
and pay fees. The two survey items where students self-identified feeling the least
amount of autonomy fell under agency, categorized under the need for autonomy. The
two questions in the survey asked in different ways if the deadline affected their decision

to registered for the exam. For both of these questions, students indicated that it did
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affect their decision, thus altering whether they were able to choose with their own self-
interest.

The only autonomy variable within this study that was found to be significant
between both groups was teacher influence. The study showed a positive relationship
between students that registered for the AP exam and students indicating that the
teacher of the course influenced their decision to register for the AP exam. Teacher
influence was explicitly used for this study because previous studies concluded that high
teacher expectations for African American students lead to academic success (Burton et
al., 2002). These findings are also consistent with Rice et al. (2015), who concluded that
teachers make or break the AP experience for African American students and their
confidence. The four teachers who taught the AP courses across the two schools had 37
years of combined experience teaching AP mathematics, with the most inexperienced
teacher having only three years of experience. The importance of teacher understanding
of their subject matter aligned with many works of Klopfenstein (2003a, 2003b, 2004),
who stresses that teachers need a deep understanding of their content knowledge to
reach students of different backgrounds to address achievement gaps. Interestingly the
teacher with the least number of students to participate in the survey and the least
number of students to register for the exam was a teacher from School #1 with only
three years of experience.

Choice

The second subtheme under the need for autonomy was the concept of choice.
Students indicated that when asked whether they felt like it was their choice to register
for the AP, the average score for students that registered and students that did not were

2.71 and 2.81 respectively with no significant difference. Since this scale is on an inverse
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scale, this showed that students had a high perception of autonomy when it came to who
was making a choice for them. Based on student responses, you can conclude that
students experienced choice in selecting to register for the AP exam. The results of the
statistical analysis showed that student background variables (i.e., socioeconomics and
mathematics performance) had little influence on either groups’ feeling of autonomy
when registering for an AP mathematics exam during the new APRP. In the review of
the literature, socioeconomic factors have been previously shown to affect students
coming from lower-income families where students have weaker levels of self-efficacy

and confidence overall (Flowers, 2008). This was not found to be true in this study.

Summary

When assessing autonomy, you have to look at it through the lens of agency and
choice. In this study, students from both groups identified as having a lack of agency;
therefore, the College Board had the “power” in this context to affect student’s ability to
act on their own. College Board reiterates that the APRP’s purpose is to engage students
earlier in the classroom and to support teachers in preparing students to pass the AP
exam (College Board 2018a). The unforeseen effects of this policy may have caused
students who had a feeling of a loss of power to do what was in the best interest of
themselves. Though students identified that it was their choice to register or not to
register for an AP exam, it cannot be ignored that the context and environment they
were put during the APRP had an effect on African American students’ sense of
autonomy.

Competency
Competency is the need to interact effectively with one’s environmental

surroundings, to seek out optimal challenges, take them on, and exert persistent effort
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and strategic thinking to make progress in mastering them (Reeve, 2016). For
competency to obtained, students need experiences and an environment that supports
mastery in their learning (Niemiec & Ryan, 2009). This section breaks competency into
two subthemes based on the data collected: Confidence and challenge. In this
investigation, we explored the association between African American students’
perceived competency in their mathematics course and if they registered for their AP
mathematics exam. Overall, there was statistical support that students’ perceived
competency affected whether they registered for an AP mathematics exam. The
competency subscale score was found to be statistically different between students that
registered and students that did not register for an AP mathematics exam. Every
question that compiled the competency subscale score indicated that students who
registered for an AP mathematics exam had more perceived competency and intrinsic

motivation than students that did not register for an exam.

Confidence

The most prominent aspect of competency is students’ confidence in their
academic ability in the classroom. Under the new APRP, students were in school eights
week for a total of 20 days school days on an A/B black schedule in their AP
mathematics course when registration started. Students had to make a decision based
on their academic performance at that point in time and project whether they would
have mastery of the content six months to pass the exam. This is different from the
previous registration process when students could register up until March 15th without
penalty, which was seven weeks before the examination. The reduction in face-to-face
time with teachers was measured to assess if it affected student confidence. When

analyzing the individual competency statements, there was a statistical difference when
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students were asked how they viewed their mathematics performance in the classroom,
how students compared themselves to their peers, and if they felt they were on track to
pass their AP exam. Student competency scores were lower for every subscale question
from students that did not register for the AP exam. From this data, we can say that
there is a relationship between student confidence in their performance in an AP
mathematics class and whether students registered for an AP mathematics exam.
Notably, two of the most reliable indicators were a student’s perceptions of success
compared to their peers and if they were going to pass the AP exam. Taken together,
these findings may suggest that students were more intrinsically motivated to register
for an AP exam if they felt they were going to succeed in the class (Vallerand & Reid,
1984).
Challenge

The data indicated that being in an optimally challenging AP course was
enjoyable for students. Student interest and enjoyment of mathematics was high for
both groups of students but was not statistically different between both groups. Oakes
(2008) found that the partnership between teacher and student required to engage
students with the material was a not only intellectually stimulating but very fulfilling
experience. In other words, most students like being in their AP mathematics classes
and enjoy math instruction. Then why does this not translate to more students
registering for the AP exam? Riegle-Crumb et al. (2011) explain that both interest and
enjoyment left when students did not feel capable of performing well in their
mathematics courses or assessment. So, the students enjoy and are interested in their
mathematics until they feel a lack of competency in their mathematics ability to pass an

exam. With the new APRP advocating for students to register for the AP exam, which
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serves as an end of course exam, 27 of 55 students chose not to register for the exam in
an environment where the cost of the exam is free for low-income students. Of the
students that participated in the study, 50 of the 55 students reported that they have an
A (37 students) or B (13 students) in the course. Students have evidence from
assessments in their AP mathematics class that they can be successful on an assessment.
Therefore, there is a disconnect between actual success in class (i.e., their current grade)
and their perceived success on the AP mathematics exam. One explanation could be is
that students still feel need more time in the course to feel competent about taking the
AP exam. This aligns with the concept of opportunity to learn (OTL) based on work by
Carroll (1963).

Carroll’s work concluded that students’ ability to learn depends on how long they
are exposed to it in school. Therefore, the APRP reduces all students’ OTL when
compared to the previous registration deadline of March 15th when compared to the
new deadline of November 15th. Instructional time has been characterized as core
elements of OTL, along with a number of instructional quality indicators. Across the
United States, teachers have been given 180-190 days each year to deliver instruction.
This seems like a lot of time dedicated to learning, but recognize that it represents the
maximum allocated time, not the actual time used for instruction nor the amount of that
instructional time where a majority of students are actively engaged in learning (Elliott
& Bartlett, 2016). Elliott, Kurz, Tindal, and Yel (2015) reported that that instructional
time is likely to average 81% of the allocated time across an entire school year.
Understanding the difference between allocated time and actual time, opportunities to
learn at school are less frequent than expected for many students. Under the new APRP,

students have far less actual instruction time when you factor in ritual and procedures
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conducted at schools across the nation during the first week or two of school to get
students to adjust from coming off of summer break. Therefore, in facilitating
competency as quickly as possible, teachers should allow students to navigate
challenges, making mistakes as they learn (Ryan & Deci, 2013).

Discussion Summary

SDT states that the satisfaction of both autonomy and competency needs is
essential to maintain intrinsic motivation. Students who feel competent, but not
autonomous, will not be intrinsically motivated. Numerous researchers have applied the
SDT framework to intrinsic motivation in educational contexts. Based on the finding
and the works by Deci and Ryan (1980), Deci and Ryan (1985), Deci and Ryan (2000b),
Deci and Ryan (2002), and Ryan and Deci (2017), the APRP positions itself as a type of
extrinsic motivation called external regulation.

Extrinsic motivation refers to behaviors performed to obtain some outcome
separable from the activity itself (Ryan and Deci, 2000a). In this context, the APRP
adjusted the deadline and fee structure to get a desired outcome of increased student
registrations and student engagement in AP courses (College Board 2018a). Contrary to
the College Board’s intent, external regulation is the least autonomous type of extrinsic
motivation whereby behaviors are enacted to obtain a reward or to avoid punishment.
Niemiec & Ryan (2009) states that these behaviors are not maintained once the
controlling contingencies (e.g., deadline and fees) have been removed or the time has
passed. In our case, a student might register for the exam to avoid the $40 late or
change fee and be engaged in the course because they registered for the exam. Based on
the characteristics of external regulation, this engagement from students and teachers

will dissipates as the school year progresses and cannot be sustained. Niemiec & Ryan
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(2009) discusses that students’ autonomy can be supported by teachers’ minimizing the
salience of any sense of coercion in the classroom, as well as by maximizing students’
perceptions of having a voice and choice. The issue AP teachers will face is that they do
not have the control to minimize the sense of coercion the new APRP implements.
Districts and states have distributed funds to districts to cover the cost of the exam,
which was present in this study. Even with this financial system available, still less than
half of the African American students registered for an AP mathematics exam compares
to 65% of all African American students in AP mathematics courses registering for an
AP exam at both school sites. In conclusion, teachers must provide students with the
appropriate tools and feedback to promote success and feelings of efficacy during the AP
registration process and after its completion. Access to AP courses has been going in an
upward trend, and we must be proactive to ensure that we do not reverse course.
Recommendations

Student intrinsic motivation data could help school districts, principals, and
teachers be proactive about increasing African American students’ participation in AP
mathematics exams. The findings from this study suggest that while the College Board
may be continuing to try to increase AP access to African American students, there
needs to be a review of their new AP Registration Process (APRP) and how it could
disincentivize students to register for an AP mathematics exam. College Board
continually discusses the elimination of barriers that limit access to AP courses for
African American and low-income students (College Board, 2014, 2015, 2016a, 2018b).
Initiatives and policies such as reduced pricing for students on free/reduced lunch and

more teacher training were developed to create equity in a space where White and Asian
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students dominated all statistical measures such as AP course participation rates, AP
exam passing rates, and college credit acquisition (College Board, 2018b).

This study makes the argument that new APRP could have an adverse effect on
African American participation rates due to African American students not feeling
intrinsically motivated to register for an AP mathematics exam due to a lack of
competency of the coursework when registering for the exam. When College Board
moved up the registration deadline, students had four fewer months in their course,
which could lead to students feeling uncomfortable with their current content
knowledge and familiarity with their teacher, therefore reducing their opportunity to
learn. Also, the $40 fine that College Board has imposed on students that choose to
register for the AP exam after November 15th could create a financial barrier for
students that wish to register for the exam after the deadline.

Being Proactive about the AP Registration

It is recommended that AP teachers and principals are proactive with letting
students know about the AP registration deadline. Early communication with students
and parents is key in helping students understand the new ordering deadlines and fees.
During the class scheduling process, counselors should let students know of the costs
associated with taking an AP exam and create a timeline before the start of the school
year so parents can plan for the expense of paying for exam fees. Another
recommendation is that the AP coordinator and AP teachers have two AP Parent Nights
where parents of AP students are invited into the school. The first AP night should be
held during the first month of school with a focus on the College Board’s new APRP.
This first AP night would also allow teachers to introduce themselves in a more intimate

setting compared to a traditional Open House the schools offer at the beginning of the
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school year. AP teachers should discuss the expectations, course content, and supports
the students will have while in their specific course. The second AP Night needs to take
place in the spring when master scheduling takes place for the following school year.
This meeting should be dedicated to informing parents and students of the AP course
offerings for the coming school year and what course would be a good fit for each
student based on their college or career interests. This process goes beyond just grades
and allows a school to make a connection with parents and students to boost students’

self-esteem that they can succeed in AP Courses.

Teachers’ Pedagogical Practices: Culturally Responsive Pedagogy

There continues to exist a mathematics achievement gap between Black and
White students. Over the years, the achievement gap has continued to grow, and
researchers have used quantitative and qualitative studies to try to identify the factors
that maintain or grow the achievement gap. When it came to their peers, students in this
study indicated that they compared themselves to their peers, and students that did not
register for an AP mathematics exam felt less competent when compared to their peers
(Table 2). Furthermore, “negative messages about one’s ethnic group membership
maybe even more salient and consequential during the period of adolescence when
individuals are forming their ethnic identity” (Phinney, 1990, p. 5). The findings of this
study also show that students do not feel confident that they will be successful in the
class or on the AP exam. Thus, teachers need to reaffirm their African American
students of their own greatness within and that they will assist them in unmasking their
brilliance so that they would be able to manifest their identity and mathematical skills.

In other words, African American students would develop more confidence,
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shred/dismantle the false armor of incompetence, and wear their shield of brilliance like
their forefathers in mathematics as Martin (2012) indicated in his work.

Bonner and Adams (2012) use the lens of a Culturally Responsive Mathematics
Teacher (CRMT) to address the issues of teachers working in high-poverty,
predominantly African American schools. The four cornerstones of CRMT are
knowledge, communication, relationships/trust, and constant reflection and revision.
These areas are identified as practices of a highly successful teacher of African American
students and exemplify the structure of the mathematics classroom (Bonner & Adams
2012; Ramsay-Jordan, 2017). The implications of the study call for change in classroom
practice, teacher education programs, and future research in mathematics education.
"The realization of these cornerstones as foundations of practice may serve to shift
dominant ways of thinking about one-size-fits-all and scripted curricula and high-stakes
assessment practices that do not take into account the localized cultural knowledge of
students" (Bonner & Adams, 2012, p. 9). Aspects of this study and other works related to
culturally responsive pedagogy should be used by AP teachers who want to connect with
their African American students to build up their self-esteem and confidence in
mathematics. Ortiz, Capraro, and Caprarp (2018) proclaimed that culture is captured in
the mathematics class through the use of language, the structure of the class, and the
racial identities and expectations. Teachers have to expect that our African American
students will be successful and implement instructional strategies that meet students
where they are and closes the achievement gap. This does not imply that teachers must
lower the standard for African American students but instead states that teachers must

have different methods to get their students to meet that predetermined standard.
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Students of this study indicated that their teachers could influence them to take
an AP mathematics exam. Teachers who lack culturally responsive tenets are
consciously and/or subconsciously “stealing the identifies of African American students,
thereby causing some students years to recover their natural mathematical states” (Jett,
2013, p. 104). Jett discusses that culturally relevant pedagogy affirms students’ cultural
backgrounds and empowers students intellectually. Examples of these practices include
spreading the brilliance of African American students, soliciting information from
students about their cultural heritage, and listening and valuing the student voices.
Thus, a teacher’s reputation, high expectations, hard work, and a very high degree of
commitment willingness to challenge them could influence their decision to take an AP
exam (Havis, 2015). Teachers’ feeling about their students’ success matters. AP teachers
must have the confidence that all of their students can succeed and implement
instructional practices that will aid in their success.

Limitations and Future Studies

The primary limitations of this study are that it was conducted in only two high
schools in a suburb in Georgia. The schools were chosen because they offered multiple
AP mathematics courses, more than 50% of the student population was African
American, and it was in close proximity to the researcher. Both schools have similar
demographics, but with different school comes difference in school cultures that cannot
be controlled. Also, the teachers’ methods for general instruction were not controlled in
this study.

Conclusion
The conclusions in this study can promote recommendations for educators,

counselors, administrators, and the African American community. The data from this
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study is not meant to conclusively establish a norm for African American students’
participation in AP mathematics exams across the nation but rather to provide a lens
and perspective for College Board look through when planning how to increase equity
and achievement for African American students. Autonomy and competency were the
only variables test related to intrinsic motivation. Thus, other variables should be
explored, such as the correlation between parental beliefs and the connection with the
teaching practices on African American students. Secondly, student interviews in a
qualitative study would better answer the “why” behind a student’s choice to register for
an AP mathematics exam. Thirdly, another way to establish more information regarding
achievement is by collecting information about specific courses students took in
addition to their AP mathematics and previous mathematics courses. In addition,
student GPA could be obtained by self-reporting in a future study. The researcher
recommends that qualitative studies related to African American students in AP courses
be done on African American students and other minority from varying socioeconomic
backgrounds. Concerning the APRP the researcher recommends that schools and

administrators continue to promote and foster equity and access to AP courses.
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Appendix A

Research Questionnaire

Q 1. What grade are you in?

1) 11th
2) 12th

Q 2. What is your gender?

1) Male
2) Female
3) I wish not to disclose

Q 3. Which best describes your living situation?

1) Live with both parents
2) Live with one parent
3) Live with guardian

4) Live with grandparent

Q 4. Did anyone in your living situation attend college?

1) Yes
2) No

Q 5. Identify your race/ethnicity.

1) Other

2) Black or African Decent
3) Asian American

4) Latino American

5) White/Caucasian

Q 6. If you were to purchase lunch, please indicate the purchase price.
1) Full Price

2) Reduced Lunch Price
3) Free Lunch
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Q 7. What was your grade in your previous math course?

1) A
2) B
3) C
4) D
5 F

Q 8. What was your grade on your Coordinate Algebra EOC?

1) Distinguished
2) Proficient
3) Developing
4) Beginning

Q 9. What was your grade on your Analytic Geometry EOC?

1) Distinguished
2) Proficient
3) Developing
4) Beginning

Q 10. Which AP math course(s) are you taking? (Select all that apply)

1) AP Calculus AB
2) AP Calculus BC
3) AP Statistics

Q 11. How would you describe your current grade in your AP math course(s)

1) A
2) B
3) C
4) D
5) F
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Use the following scale to answer #12-22

For each of the following statements, please indicate how true it is for you, using the following scale:

1 2 3 4 5 6 7

not at all somewhat very
true true true

Q 12. I enjoyed doing math very much

Q 13. I would describe math as very interesting

Q 14. While I was doing math, I was thinking about how much I enjoyed it.

Q 15. I am satisfied with my performance in this class

Q 16. I think I am pretty good in this class compared to my peers

Q 17. I feel I am on the right track to pass the AP exam for this course as of today

Q 18. I felt that it was my choice to register for the AP exam

Q 19. I felt pressured to register for the AP exam because of the registration deadline
Q 20. The College Board late fee effected my decision to register for the AP exam

Q 21. The College Board registration deadline is too early to make a decision about
registering for my AP exam

Q 22. The person teaching the course influenced whether I registered to take the math

AP Exam
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Appendix B

Georgia State University
Parental Informed Consent

Title: The Relationship Between the College Board AP Exam Registration Process and
African American Students’ Mathematics AP Exam Participation Rates

Principal Investigator: Dr. Pier Junor Clarke

Student Principal Investigator: Corey Williams

Introduction and Key Information

Your child is invited to take part in a research study. It is up to you to decide if you
would like your child to be in the study. The purpose of this study is to assess the effects
of College Board’s new Advanced Placement (AP) registration process on African
American students’ motivation to register for mathematics AP exams. Your child’s role
in the study will last 15 minutes over one day. You child will be asked to complete a 22-
question survey. Participating in this study will not expose your child to any more risks
than he/she would experience in a typical day. This study is not designed to benefit your
child. Overall, we hope to gain information about how to better advise students on the
AP courses they should enroll in.

Purpose
The purpose of the study is to assess the effects of College Board’s new Advanced

Placement (AP) registration process on African American students’ motivation to
register for mathematics AP exams. Your child is invited to take part in this research
study because he/she identifies as an African American student. Also, they must be
enrolled in AP Calculus AB, AP Calculus BC, or AP Statistics. A total of 212 people will
be invited to take part in this study.

Procedures
If your child decides to take part, he/she will take a 22-question paper survey. The
survey will take 15 minutes over one day. These are the expectations and responsibilities
of the participants

e Participants must be enrolled in AP Calculus AB, AP Calculus BC, or AP Statistics

e Participants must self-identify as being of African American descent

e Participants must have parental consent if they are under the age of 18

e Parental and student consent forms must be returned to the researcher by the

designated time to participate in the study

e The study will take place at your child’s school

e The study will take place after school hours

e Participants may choose to drop out of the study at any time without notice

e Participants will complete a 15-minute paper survey.
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Future Research

Researchers will remove information that may identify your child and may use your
child’s data for future research. If we do this, we will not ask for any additional consent
from you.

Risks

In this study, your child will not have any more risks than he/she would in a normal day
of life. No injury is expected from this study, but if you believe your child has been
harmed, contact the research team as soon as possible. Georgia State University and the
research team have not set aside funds to compensate for any injury.

Benefits

This study is not designed to benefit your child personally. Overall, we hope to gain
information about how to better advise students on the Advanced Placement courses
they should enroll in.

Voluntary Participation and Withdrawal

Your child does not have to be in this study. If you decide to allow your child to be in the
study and you change your mind, your child has the right to drop out at any time. Your
child may skip questions or stop participating at any time. Your child may refuse to take
part in the study or stop at any time. This will not affect your child’s grade in any way.

Confidentiality
We will keep your child’s records private to the extent allowed by law. The following
people and entities will have access to the information you provide:

e Corey Williams and Dr. Pier Junor Clarke

e GSU Institutional Review Board

e Office for Human Research Protection (OHRP)

We will use participant numbers rather than your child’s name on study records. The
information your child provides will be stored on a password- and firewall-protected
computers. Consent forms and data will be stored separately. When we present or
publish the results of this study, we will not use your child’s name or other information
that may identify your child.

Contact Information
Contact Pier Junor Clarke at pjunor@gsu.edu or Corey Williams at
cwilliams77@student.gsu.edu

e If you have questions about the study or your part in it

e Ifyou have questions, concerns, or complaints about the study

The IRB at Georgia State University reviews all research that involves human
participants. You can contact the IRB if you would like to speak to someone who is not
involved directly with the study. You can contact the IRB for questions, concerns,
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problems, information, input, or questions about your rights as a research participant.
Contact the IRB at 404-413-3500 or irb@gsu.edu

Consent

The researcher will give you a copy of this consent form to keep. If you are willing to
volunteer your child for this research, please sign below.

Printed Name of Parent or Guardian

Signature of Parent or Guardian Date
Print Child’s Name
Principal Investigator or Researcher Obtaining Consent Date
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Appendix C

Georgia State University
Student Informed Consent

Title: The Relationship Between the College Board AP Exam Registration Process and
African American Students’ Mathematics AP Exam Participation Rates

Principal Investigator: Dr. Pier Junor Clarke

Student Principal Investigator: Corey Williams

Introduction and Key Information

You are invited to take part in a research study. It is up to you to decide if you would like
to take part in the study. The purpose of this study is to assess the effects of College
Board’s new Advanced Placement (AP) registration process on African American
students’ motivation to register for mathematics AP exams. Your role in the study will
last 15 minutes over one day. You will be asked to complete a 22- question survey.
Participating in this study will not expose you to any more risks than you would
experience in a typical day. This study is not designed to benefit you. Overall, we hope to
gain information about how to better advise students on the AP courses they should
enroll in.

Purpose
The purpose of the study is to assess the effects of College Board’s new Advanced

Placement (AP) registration process on African American students’ motivation to
register for mathematics AP exams. You are invited to take part in this research study
because you identify as an African American student. Also, you are enrolled in AP
Calculus AB, AP Calculus BC, or AP Statistics. A total of 212 people will be invited to
take part in this study.

Procedures
If you decide to take part, you will take a 22-question paper survey. The survey will take
15 minutes over one day. These are the expectations and responsibilities

¢ You must be enrolled in AP Calculus AB, AP Calculus BC, or AP Statistics

¢ You must self-identify as being African American

e You must have parental consent if they are under the age of 18

e Parental and student consent forms must be returned to the researcher by the

designated time to participate in the study

e The study will take place at your school

e The study will take place after school hours

e You may choose to drop out of the study at any time without notice

e You will complete a 15-minute paper survey.

Future Research
Researchers will remove information that may identify you and may use your data for
future research. If we do this, we will not ask for any additional consent from you.
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Risks

In this study, you will not have any more risks than you would in a normal day of life. No
injury is expected from this study, but if you believe you have been harmed, contact the
research team as soon as possible. Georgia State University and the research team have
not set aside funds to compensate for any injury.

Benefits
This study is not designed to benefit you personally. Overall, we hope to gain
information about how to better advise students on the AP courses they should enroll in.

Voluntary Participation and Withdrawal

You do not have to be in this study. If you decide to be in the study and change your
mind, you have the right to drop out at any time. You may skip questions or stop
participating at any time. You may refuse to take part in the study or stop at any time.
This will not affect your grade in any way.

Confidentiality
We will keep your records private to the extent allowed by law. The following people and
entities will have access to the information you provide:

¢ Corey Williams and Dr. Pier Junor Clarke

e GSU Institutional Review Board

e Office for Human Research Protection (OHRP)

We will use participant numbers rather than your name on study records. The
information you provide will be stored on a password- and firewall-protected
computers. Consent forms and study data will be stored separately. When we present or
publish the results of this study, we will not use your name or other information that
may identify you.

Contact Information
Contact Pier Junor Clarke at pjunor@gsu.edu or Corey Williams at
cwilliams77@student.gsu.edu

¢ Ifyou have questions about the study or your part in it

e Ifyou have questions, concerns, or complaints about the study

The IRB at Georgia State University reviews all research that involves human
participants. You can contact the IRB if you would like to speak to someone who is not
involved directly with the study. You can contact the IRB for questions, concerns,
problems, information, input, or questions about your rights as a research participant.
Contact the IRB at 404-413-3500 or irb@gsu.edu.
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Print Name Date

Signature

Principal Investigator or Researcher Obtaining Consent Date
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