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ABSTRACT
Students are missing out on the benefits of taking higher-level math courses or
accessing courses like Precalculus and Calculus. There is significant research that shows
that algebra is a major factor and predictor of success in mathematics, college enrollment,
and entering science, engineering, technology, and mathematics fields. Since Black
students and Hispanics are more likely to be placed in lower-level tracks, they are
excluded from high quality instruction that would prepare them for post secondary
attendance. The goal should be to increase the participation of students in these courses.
This study examined a small honors Algebra 2 class in an urban Midwest school district.
The researcher wanted to determine if there were students not selected for the honors
Algebra 2 class who would be predicted to succeed in the honors program. Logistic
regression was used to create a model using the race of a student and their Algebra 1
standardized test scores to predict success in the honors Algebra 2 course. A Chi-square
test of independence was performed to determine if there was any association between
race and the success in the honors Algebra 2. Though the sample was small, the results
showed that there are students who are capable of succeeding in honors Algebra 2 and
there is no relationship between the race of a student and success in the course. The race
of a student and Algebra 1 scores are not reliable predictors when deciding whether a
student would be successful in honors. The results of the study also showed that White
students were more likely to earn grades C- or higher in the honors class than Black
students. In order to increase disadvantaged students in higher-level mathematics, the
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criteria used to select students should be reviewed. Factors other than test scores should
be used to predict success. These findings from the study show how important it is to
have support for Black students in the honors classroom. Not only do we want these
students to benefit from high quality instruction but the students need to do well in these
courses to have the proper preparation for post secondary attendance.
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Chapter 1: Introduction and Background
Introduction
Currently, in my high school, there are only four honors math courses; Algebra I,
Geometry, and two Algebra 2. In a 7-12 grade school with over 700 students, these
courses are not even close to full capacity. Students are missing out on the benefits of
taking higher-level math courses or accessing courses like Precalculus and Calculus.
There is significant research that shows that Algebra is a major factor and predictor of
success in mathematics, college enrollment, and entering science, engineering,
technology, and mathematics fields (Morton & Riegle-Crumb, 2019). Looking at the
school’s selection criteria for the honors sequence can help identify any biases or issues
that could omit students from the honors sequence and be successful.
Background
The placement of students into different leveled groups by various characteristics
is a practice that begins as early as Kindergarten (Bourdieu & Passeron, 1977). Students
can be considered college preparatory or entering the workforce depending on the types
of courses they enroll in. Collins (1971) explains using conflict theory that the courses
students take determine their future because education is used to prepare students for
future jobs. An important relationship that is relevant in education is that a higher level of
educational attainment correlates with higher income. Since a higher income and social
mobility are usually goals for many people, being placed in courses to obtain the
necessary academic skills is crucial. The data shows that there exists a relationship
between successfully completing Algebra in the eighth grade, the start of most honor
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math courses, and postsecondary attendance (Adelman, 2006). School is where students
are placed to access these opportunities.
The benefit of a rigorous high school curriculum is a strong predictor of
post-secondary success (Morgan et al., 2018). In a study analyzing the relationship
between academic resources and bachelor’s degree attainment, minority students showed
a significant rate of increase for bachelor’s degree attainment when completing
mathematics courses higher than Algebra 2. From this, Adelman (2006) states that
curriculum is significant for minority students and this influence is greater than test
scores or GPA.
Honors courses contain some observable advantages compared to regular courses.
Class sizes are generally smaller. The courses offer more rigor and are taught by more
experienced teachers (Slavin, 1990). For postsecondary enrollment, honor courses are
more favorable for admission to college (Morgan et al., 2018). In contrast, regular and
remedial courses have less experienced or new teachers which can affect the quality of
instruction (Gamoran, 1989; Oakes, 2005).
A problem that is apparent in honors courses is the underrepresentation of
low-income, African American, and Hispanic students. Even schools with diverse
populations have honors classes that generally consist of White and Asian students
(Gamoran, 1987; Oakes, 2005). This was also an issue of tracking in the education
system. This form of ability grouping to place students into groups by core content
academic skill with other students of the same ability into an academic path is rigid.
Gamoran (1972) states in his research that tracking and ability grouping are not the same.
The policies instituted by tracking made it difficult to transfer from one track to another
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(Gamoran, 1987; Hallinan & Ellison, 2007). Many researchers come to the consensus
that tracking furthered the inequity and inequality of students in lower tracks due to their
race and socioeconomic status (Slavin, 1990). This inspired a “detracking movement” in
the early 1990s, where research and results showed that this method of placing students
in coursework by ability did not improve student achievement when comparing grouping
to non-grouping (Good & Marshall, 1984; Kulik & Kulik, 1982).
Many policies were instituted to improve the academic mathematics curriculum
and to eliminate the inequitable access to upper-level math courses for disadvantaged
students. Some school districts removed honors courses from their curriculum to decrease
the discrimination of placing students in courses depending on their skill and academic
ability just as other school districts pushed honors for all or having a college preparatory
curriculum for students to accomplish the same idea. Though in a suburban setting,
Morgan et al. data resulted in the support that college preparatory coursework is effective
in lessening the adverse outcome of students who are usually underrepresented in
post-secondary education (2018). Research has evidenced that all students benefit from
taking academically rigorous courses (Gamoran, 1987, Oakes, 2005). Conversely,
negative effects surfaced from a study of the Chicago Public Schools mandatory college
preparatory curriculum which showed no improvement in student scores or the likelihood
for students to take courses beyond Algebra 2 (Mazzeo, 2010). Also, this reform made it
more difficult for students to earn the number of credits needed to graduate, decreasing
the overall graduation rate (Mazzeo, 2010).
Usiskin states that first-year algebra cannot be learned in one year and that
students need 1.6 to 2 years of exposure to the subject to gain understanding (1987).
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Steen (1999) argues that the timing is not what matters most when studying Algebra 1.
Instead, the student should be prepared and learn the content well (Steen, 1999). The rush
to enroll more students in Algebra 1 neglects other useful mathematical content like data
analysis, elementary statistics, and financial mathematics (Forman & Steen, 1997). In the
Special Release Brown Center Report, in the effort to increase enrollment in Algebra 1,
many students who were not prepared for Algebra did not have the foundational skills for
the curriculum, and this caused teachers to review arithmetics skills instead of teaching
the algebra content (Loveless, 2008).
Another strategy that states used to raise academic requirements involved the
increase in the number of mathematical course requirements (Federman, 2007). Algebra
2 became a math requirement for high school graduation. Loveless (2013) examined the
data of the National Assessment of Educational Progress (NAEP) which showed that
even though completion rates for Algebra 2 increased, the scores decreased between 1992
and 2012 which coincided with the increase in enrollment of students in Algebra 2. Kim
et al. (2015) investigated how completing Algebra 2 may affect a student’s chances of
attending and completing postsecondary education. They state that some plausible
theories to explain the decline in scores are low-performing students and less-prepared
students. For completing Algebra 2, the results suggested that students who make course
choices depending on the local labor market are significant for students who attend
two-year college but not as impactful in predicting four-year college attendance (Kim et
al., 2015). Loveless (2013) summarized that Algebra 2 is not the course it used to be
when predicting postsecondary attendance. The content teachers are teaching is not the
same and grade inflation is a reward for average student work.
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Statement of the Problem
This study is to help increase the participation of students in low-income and
high-poverty schools in honors courses. The examination of the process of selecting the
students for these honor sections will help detect if students who can succeed in the honor
program are being overlooked. Students who enter the honors sequence in the
eighth-grade will have the opportunity to take Calculus during high school.
Purpose of the Study
This study examines race, standardized test scores, prior grades, and other student
demographics to determine if there is an issue with the selection process at an urban high
school in the Midwest. The focus will be on tenth and eleventh-grade students enrolled in
honors and regular Algebra 2. A model will be created using data from students who
were selected for the honors program and applying the model to students who were not
selected for the program. Using logistic regression, the independent variables, race, prior
math grade, and standardized test scores will predict students who were not selected for
the honors program probability of success in Honors Algebra 2.
Significance of Study
In the research of Archbald and Farley (2012), they found studies that showed a
disagreement in views of placing students in upper and lower-level mathematics where
academic criteria are the main predictors. Most of the researchers lacked the independent
variable of prior grades in their analysis (Archbald & Farley, 2012). This study
contributes to the need for prior grades to be contained in models for predicting success
in mathematics and the placement of students in upper-level math courses like honors
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Algebra 2. In California, in 2013, the state abandoned the “Algebra for All” policy and
instituted another approach to increase students’ access to college preparatory
mathematics. This new selection procedure used prior test scores and course grades to
predict the probability of success in the accelerated courses which resulted in an increase
in students successfully completing Algebra 1 (Dougherty et al., 2017).
The thought that students who are capable of more rigorous and challenging work
are being omitted from these learning opportunities defeats not only the student but
affects the performance rating on standardized tests. This study allows reflecting on the
procedures and criteria used to identify which students should be placed in the honors
sequence.
Primary Research Questions
What variables (race, grade point average, standardized test score, and prior grades) are
significant in predicting success in the honors Algebra 2 program?
Which students who were not selected to the honors program are predicted to succeed in
honors Algebra 2 according to the honors regression model?
Hypotheses
Prior grades, GPA, and standardized test scores are significant predictors in predicting
success in Honors Algebra 2.
There will be no students predicted to succeed who were not selected for the honors
Algebra 2.
Research Design
This study will be predictive and descriptive. In the study, the focus is to identify
which variables best predict successful completion in honors Algebra 2. Successful
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completion of the courses is defined as a grade C- or higher. Data collected from an
existing database will be used to look at honors Algebra 2 and regular Algebra 2 students,
tenthth and eleventh graders. Variables considered examining success will be prior grades
in seventh grade math, standardized test scores, current semester math grades, gender,
and race. A logistic regression model will determine the probability of success of students
not selected for honors math sequence. The dependent variable will be dichotomous and
no probability of success will be defined as 0 and the probability of success will be 1.
The descriptive section of the study will describe how race in both groups differ.
The means and standard deviation will describe the standardized test scores and grades.
Theoretical Framework
The United States of America claims to be a meritocracy, where your ability to
achieve social mobility or financial success depends on achievement and work ethic
(Shepard et al., 2014). It is considered that all people have an opportunity for success.
The educational system observes the same ideology. The educational system is in place to
give all students equal and fair access to education to produce the same results for
disadvantaged students just as well as students from middle to upper-class students.
Instead, conflict theorists believe that educational equality is hindered by barriers
such as race, gender, socioeconomic status, and ethnicity (Shepard et al., 2014). This,
unfortunately, affects how students are placed in certain classes. As teachers make
recommendations for students in educational pathways, these non-meritocratic and unfair
practices can affect student career outcomes especially given the history of the impact of
race and socioeconomics in our country(Oakes, 2005).
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Public schools, in conflict theory, are considered to perpetuate social inequality
with the grouping of students into honors, regular, and remedial courses. These groups
mimic the socioeconomic classes in today’s society. Collins (1971) states that the primary
task for a school is to teach the specific status cultures to students to act inside and
outside of school. Status groups' cultures are based on socioeconomic class and ethnicity.
Educational requirements are a way of sorting or even separating people into various
status groups (Collins, 1971).
Assumptions, Limitation, and Scope
Since the school studied is designated as Title One school, the assumption is that
many students are low income. The Title One status is received when the school
enrollment is at least 40 percent of children from low-income families. These funds are
allocated for the district to assist in the learning of low-income underachieving students.
This study will not consist of any individual information on the socioeconomic status
(SES) of the students when predicting for honors Algebra 2 success in the model.
Another assumption is the instruction occurring in each Algebra 2 class. Content
may differ in honors Algebra 2 and Algebra 2. The Algebra 2 curriculum omits some
content that is addressed in honors Algebra 2.
The number of 10th and 11th graders taking Algebra 2 will be a small number
relative to other research predicting math achievement. There could have been a
possibility to gather data for the entire school district but the focus is on one school and
its selection process.
Definitions of Terms
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Terms that are used throughout this paper will now be defined. The first term that
will be defined is conflict theory. This is the theoretical framework for this study. This is
from the perspective of Randall Collins who explains that there is constant conflict and
competition for resources, status, and power in all aspects of social life as people try to
improve their position (Collins, 1971). Conflict theory is a rationale used to explain the
inequality in education.
Tracking is the practice of grouping students into separate classes based on
achievement and other subjective characteristics such as gender, socioeconomic status,
race, and ethnicity. Curriculum tracking is the type of tracking that often happens in high
schools where students are grouped by ability into different academic levels of a course.
Remedial courses are low track courses. Honors and college preparatory classes are
identified as high track courses. This is how the term will be used in this paper.
Honors courses are based on prior student achievement in a subject and students
are usually selected to participate in the sequence using teacher recommendations,
standardized test scores, and prior grades. These courses are considered more rigorous in
classroom instruction. These courses will also be referred to as high track courses which
comprise college preparatory or advanced placement courses.
Postsecondary refers to education after graduating from high school and entering
two-year or four-year educational institutions.
The detracking movement is the period of time during the early 1990s where state
and district educational institutions denounced educational tracks such as remedial,
college preparatory, and vocational pathways to eliminate the inequity and lack of access
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to high yield instruction for low-income and minority students. Various policies were put
in place to promote rigorous instruction and learning to all students.
Summary
Chapter 1 introduced the problem statement to be investigated which explained
the advantages of completing Algebra 1 and the benefits of higher-level mathematics.
The troubles continue to persist to provide equal access to students, especially for the
low-income and minority population. The movement to increase rigor in the mathematics
curriculum for all students has been detrimental to some learners since some students are
under-prepared for the mathematical content while other students are not receiving the
challenging instruction due to teachers teaching to the middle. More students from
disadvantaged populations can access the quality of honors instruction if placement
procedures are not based on characteristics that are non-meritocratic or subjective.
An overview of the subsequent chapters follows. In Chapter 2, the literature will
give some history of tracking in the United States and the differences that have developed
between the low and high tracks. These differences will illustrate the various outcomes of
achievement due to the placement procedures from tracking. Then focus will be given to
how tracking affects mathematical achievement and the ways students are placed into
tracks from demographic information and prior academic achievement. Chapter 3 and
Chapter 4 will deal with the methodology used to analyze the data in question and the
following results, respectively.
CHAPTER 2: Background and Literature Review
In this chapter, there will be some examples of early tracking in the United States
of America and how tracking was used to push views of the dominant culture onto the
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learners. Next, the differences between instructional strategy and characteristics of low
and high tracks will be described. Then, look at the disproportionate number of minority
and disadvantaged students who are filling the classrooms of low track or remedial
courses and the effects on the mathematical achievement of these students. The last
section describes the selection procedures used to place students in tracks.
Tracking in the United States of America
Tracking in the United States of America's education system has been a method to
educate people for many years. This type of education emphasizes and indoctrinates
beliefs and behaviors important to the ruling class. An example of early tracking in the
United States education system occurred after the Civil War. Though African Americans
were legally free, they did not have civil rights to education. They were placed into
racially segregated institutions that were not properly funded. In the South, schools that
received funding for African American education attainment fell into two pathways. Each
pathway promoted its own educational and societal beliefs. One pathway focused on
liberal arts while the other pathway, the Hampton-Tuskegee Model, promoted industrial
views like work habits and Christian morals.
Samuel Armstrong, who founded The Hampton Institute in 1868, and supporter
Booker T. Washington, the founder of Tuskegee Institute, believed that freed slaves'
education should consist of working with their hands. The belief was that a vocational
curriculum would instill self-discipline and encourage the newly freed slaves to take a
subordinate position in society.
This idea of education differed from the view of a liberal arts education. W.E.B.
Dubois argued and believed that black Americans should not take a subordinate position
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in society but strive for social and economic equality. The way this could be obtained is
through a college-preparatory curriculum and the encouragement to participate in politics
to force positive change for African Americans.
The practice of tracking continued into the early 19th century with European
immigrants. During this time, mostly European immigrants inundated large urban
American cities bringing their customs, traditions, and religion. While each group had
their own unique beliefs on education, the United States educational system increased
emphasis on subjects such as American history and English classes. School tracking was
used to assimilate the children of immigrants to maintain democratic function, and
academic ability sorted children into classrooms (Hallinan, 2004). Like earlier in history
with freed slaves, a similar issue emerged as different educational models for immigrants
appeared in the form of vocational training, a progressive curriculum that touted the
relevance to students’ lives, and the traditional curriculum.
In the 1920s, the use of the first standardized test to group students to ease the
delivery of instruction was the IQ test, and later during the Cold War, schools tracked
students into academic pathways to prepare for careers in different fields. While in the
1970s and 1980s, an abundance of studies criticized tracking. Research revealed evidence
of the inequitable learning opportunities of tracking achievement across race and
socioeconomic status. Researchers argued that tracking was discriminatory. The literature
during this time focused on the effectiveness and equity of tracking. Even recent studies
contribute to the harmful student outcomes of academic tracking (Giersch, 2018).
The detracking movement in the 1990s encouraged schools to change the way
students are grouped in classrooms for instruction to create more equitable learning
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outcomes. Some states and districts tried to create more equitable classrooms by
eliminating tracking by ability level. They implemented policies to place all students in a
college-preparatory curriculum or force all students to take algebra in their eighth-grade
year. Though there was an increase in students taking courses like Algebra, there were
negative results as well. As stated previously in the introduction, Chicago Public Schools
showed a decrease in the graduation rate because of the higher academic standards with
the college preparatory curriculum (Mazeo, 2010).
Tracking, though not in its original form, continues throughout middle schools
and high schools. The qualities of tracking began changing across school districts which
changed how students were placed into courses. Currently, many schools have a more
open enrollment approach. Depending on the school, students can be assigned to certain
courses or they have more input into choosing their own courses.
For example, a school’s electivity determines how much student choice plays a
role in track placement. Schools that allow more student choice in the selection of
courses have high electivity, students are more likely to end in a career or vocational
track (Jones et al., 1995). These students are usually more motivated in the courses
because of their personal choice. Schools with low electivity are more likely to place
students in the general track instead of a vocation or college preparatory track (Jones et
al., 1995).
Inclusiveness is another modification in tracking that differs across school
districts in the educational curriculums offered at a school. In a school with low
inclusiveness, there is more differentiated instruction and courses for students. These are
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some characteristics that affect achievement and course accessibility for students in
distinct manners and are not the same in all districts.
Tracking as an instructional strategy
The function of placing students into education pathways was instituted in
preparing workers for the workforce. Just as the workforce requires various educational
requirements, high schools created pathways, vocational, traditional, or
college-preparatory tracks for students to fill these workforce positions. The vocational
track prepared students to gain the skills needed to enter the workforce directly after high
school. The college preparatory track comprised higher-level content courses that
prepared students to attend college.
Hallinan (1994) defines tracking as a “practice to assigning students to
instructional groups on the basis of ability” and the practice is to “facilitate instruction
and to increase learning”. Jones et al. (1995) state that tracking is a way of
accommodating the differences in knowledge and skill of students. The terms tracking
and ability grouping have been used interchangeably. Gamoran (1987) refers to tracking
as pertaining to the entire school population and places a student into a particular
curricular assignment. Tracking is less flexible with course selection and it is rare for a
student to move from one track to the other (Gamoran, 1987). Ability grouping is more
associated with small groups for short-term instruction created by the teacher within the
classroom but most students in core content areas are grouped by ability.
Some beliefs about tracking seem positive for teachers and students. For teachers,
grouping students by ability can help adapt instruction for students in high tracks with
enrichment or support for students placed in low tracks without lowering the standards to
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teach to the middle students (Gamoran, 2004; Oakes, 1992). Supporters for remedial
courses with students of lower ability, state that students can learn at their own pace and
would be disinterested if they are learning more difficult material (Allensworth et al.,
2009). An issue though is even when students are successful in their remedial courses it is
very difficult to move to a higher track level because of the lack of content learned
(Hallinan, 1987; Oakes, 1987).
An important principle that is supposed to be a foundation of tracking is that no
matter the track the student is placed in, all students should receive high-quality
instruction (Hallinan, 1994b). In the research of tracking many studies have been
conducted to examine the existence of advantages of this school organization practice
with mixed results. When describing low-track classes and high-track classes, results
from studies do not contain the evidence to support this key principle.
In lower tracks, teacher instruction is more focused on encouraging student effort,
and classroom participation. Slavin (1990) described that even in 1931, there were
findings that described the qualities of teachers who taught low-track classes. The
teachers were less qualified and were not interested in teaching lower ability groups.
High track classes which can be called honors or advanced have some favorable
learning characteristics. In the high-track students are exposed to more educational
opportunities. There are more benefits associated with enrollment in upper track courses
(Giersch, 2018). Honors courses move at a quicker pace through material than regular
courses which enable students to cover more topics, have deeper discussions, or enter
more detail (Riccardi & Winsler, 2021).
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Mayer et al. (2018), studied teachers’ instructional practice across track levels,
through observing teachers teaching both low-track and high-track courses. In their
analyses, they found that there was a significantly lower quality of instruction on average
provided to low-track classes compared to high-track classes (Mayer et al., 2018). Their
results also showed that even when teachers taught both low and high-track classes, the
instructional approaches used for low and high-track classrooms were dependent on the
teacher. Teachers' methods and strategies used for instruction reproduced the
lower-quality instruction that was observed in low track courses (Mayer, et al., 2018).
In earlier research, Slavin’s Achievement effects of ability grouping in secondary
schools, he examined research that investigated the quality of instruction for low- and
high-ability students. Though it is difficult to compare the quality of instruction, Slavin
(1990) explains that research shows low-track classes cover less material and contain less
rigorous instruction.
Effects of Tracking on Achievement
The effects of tracking in high schools are different across schools and also affect
academic achievement differently (Gamoran, 1990, Hallinan, 1994a). There is evidence
that students of the lowest ability do not benefit as much from being placed in college
preparatory courses (Oakes, 2005; Gamoran, 1987). This is consistent with other research
on policies enrolling students in accelerated classes which can have adverse effects on
student learning (Domina et al., 2019; Domina et al., 2015).
Certain types of tracking with targeted instruction can benefit students with needs
such as special education and English-language learners. In a paper by Card and Guiliano
(2016), a study of 4th and 5th grade in a large urban district with a program for gifted and
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high-achieving students found significant gains in achievement in math and reading for
the 4th grade minority participants. However, a study suggested that when students are
placed in skills-homogeneous classrooms, students experience lower levels of
mathematics achievement growth (Domina, et al., 2019). In the same study, students
taking English Language Arts grouped based on prior test scores showed that
high-achieving students experienced more test score growth than the low-achieving
students.
Tyson and Roska (2016) study examined the consequences of students placed into
remedial, regular, or honors Algebra 1 courses using longitudinal data for over three
million students from 9th to 12th grade and showed that being put into remedial Algebra
1 negated students’ prior high test scores. Students placed in remedial courses for
Algebra were at a clear disadvantage even with their achievement in the course and
students being placed in regular or honors Algebra 1 gives students a better opportunity
to reach Algebra 2 or Precalculus (Tyson & Roska, 2016). This study also showed that
students misplaced in remedial algebra without having the corresponding low
eighth-grade math standardized test scores had a difficult time moving out of remedial
courses (Tyson & Roska, 2016).
The research of Kalogrides and Loeb (2013) showed that there is a correlation
between race and socioeconomic status over academic achievement that is generated
through academic tracking. Remedial or low track courses usually consist of African
American and Latino students even in diverse school populations (Yonezawa et al.,
2002). This is not surprising since low ability is related to characteristics such as race,
ethnicity, and socioeconomic status (Hallinan, 1994). A study that examined the effects of
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race and eighth grade academic achievement in different levels of ninth grade English
produced results that supported the disproportionately high numbers of African American
students in a lower level English (Archbald et al., 2009).
Socioeconomic status is a monumental factor in the increase in the achievement
gap for high-achieving students along with course tracking in a study implemented using
nationally representative data from the High School Longitudinal Study of 2009 to
determine the extent of various factors on achievement depending on race and ethnicity
(Kotok, 2017). More minority students attend schools with a lower socioeconomic status
no matter the socioeconomic status of the student (Goldsmith, 2011). There is also
evidence that when minority students attend a school of higher socioeconomic status they
are enrolled in lower tracks, even if they have the ability and skill level for the high track
(Kotok, 2017).
Many studies have investigated the impact of tracking on math achievement. The
level of mathematics attainment is a major predictor of attendance in success in college
education (Adelman, 2006). Kotok suggests that policymakers and school administration
should improve equitable placement of students into honors and advanced courses and
provide support for minority students in predominantly White classrooms (Kotok, 2017).
Students who are qualified and who are not selected for honors or advanced courses miss
opportunities to attend college and perform well on college entrance exams.
Selection and Placement into Tracks
The selection procedures for tracking in schools are said to perpetuate the
inequalities of the social system (Collins, 1971). A study by Morton and Riegle-Crumb
(2019), showed supporting evidence that schools reproduce the patterns of academic
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inequality within schools where Black and Hispanic students occupy a subordinate
position in relation to the White students.
School characteristics and the community that it serves form these procedures and
the courses offered in the schools (Jones et al., 1995). The socioeconomic composition of
a school influences the track placement of the students (Jones et al., 1995; Spade et al.,
1997). Students’ placement in various tracks depends on school policies and students’
characteristics which were found by Jones et al. (1995), who studied student placement in
U.S. schools to identify the impact of criteria used to place students.
Schools' practices and policies used to place students into academic curriculum
goes beyond objective criteria and this has negative implications for disadvantaged and
minority students. The procedures to place students in regular or advanced courses are
based on the principles of tracking. Students are placed in courses corresponding to their
ability level. Being placed in advanced courses is believed to be based on prior grades
and test scores but Oakes (2005) states that meritocratic selection did not fully explain the
track assignment of students. Hallinan (1994) explains that schools use objective and
arbitrary criteria to place students. Some academic objective criteria considered are
standardized test scores, prerequisites, and academic grades which manufacture mostly
homogeneous groups (Hallinan, 1994). The arbitrary criteria that influence course
selections are recommendations from counselors and teachers, parent and student
requests, and even scheduling conflicts with other courses (Hallinan, 1994). Though the
objective criteria are deemed meritocratic, student demographics such as race, ethnicity,
and social class are also influential in selection practices (Yonezawa et al., 2002).
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In a study of high-performing and average schools, the results revealed that
guidance counselors in the high-performing schools were more impactful in helping
students in course selection than the average schools (Spade et al., 1997). In contrast,
when students lack access to guidance counseling, the chances for students to be placed
in lower level or low-track classes are more likely and take fewer college preparatory
math courses (Lee & Ekstrom, 1987).
Archbald and Farley-Ripple collected data from a medium-sized metropolitan
school district in a mid-Atlantic state with a diverse population. They used prior
standardized test scores, prior mathematics grade, eighth-grade math course, and
demographic characteristics to create four models to predict math course placement into
tenth grade integrated math or honors math. Descriptive analyses of the data showed
higher attainment in mathematics is related to lessening the odds of dropping out, and
attaining the number of credits for graduation (Archbald & Farley-Ripple, 2012). They
concluded that the underrepresentation of low-income, Black, and Hispanic students in
higher-level mathematics courses is due to prior academic performance, more specifically
eighth grade mathematics grade and test scores.
Morton and Riegle-Crumb (2019) investigated race and access to eighth-grade
algebra in a large urban district that looked at prior learning opportunities such as grades
and test scores where they compared predominantly Hispanic schools and schools with
no more than 60% of any racial group defined as integrated schools. They found that
more students enrolled in eighth-grade algebra in the integrated middle schools than
students in predominantly Hispanic middle schools (Morton & Riegle-Crumb, 2019).
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In Spade et al. (1997), there is an indication that the courses that schools offer and
policies on student placement can positively affect student participation in particular
subjects. For students to partake in various level courses, the courses must be available.
In their study, the schools that consisted of the higher social class offered more
college-preparatory and advanced courses (Spade et al., 1997). When Conger et al.
(2009) studied the factors that affect the discrepancies in advanced course placement,
they found that pre-high school characteristics like prior academics and demographics
explained more than the differences in courses offered and differences in school
characteristics.
The availability of higher-level math courses does not automatically increase the
number of minorities within these courses. Even with course availability and open
enrollment, Black students take less advanced courses than White students (Corra et al.,
2011). In a study to assess the effects of race and gender on placing students into
advanced or honors courses in an open enrollment school district, Corra et al. (2011),
showed that race was a stronger predictor than gender for enrollment. Based on Black
students' average SAT scores, the enrollment into the advanced courses was lower than
expected.
The selection practices in which students are placed into low or high track math
classes affect learning opportunities in reaching higher math achievement. Research has
shown the undesired outcome for disadvantaged and minority students. For African
American and Latino students, research has shown that their math achievement widens,
even though they enter high school with the same exceptional math skills (Riegle-Crumb
& Grodsky, 2010). Similarly, in a study of high-achieving minority students, African

30
American students with similar math achievement scores as the other races in ninth
grade, fell behind their high achieving peers by 12th grade (Kotok, 2017). An explanation
for the academic underperformance of minority high-ability students in regular
classrooms could likely be negative peer pressure and low expectation of teachers (Card
& Giuliano, 2016). Students placed in an environment with other high-ability students
reduce these effects (Card & Guiliano, 2016).
Summary
There is no consensus on how tracking affects all students but minority students
are clearly disadvantaged because of this organizational instructional strategy. There is
evidence that the practice of tracking not only delivers different types of instruction, but
the differences in instruction also affect educational and workforce outcomes for
students. Since math achievement is an indicator of future postsecondary success, it is
clear that high tracks like honors mathematics, benefits students with better instruction
and academically rigorous tasks that prepare students for postsecondary learning
(Giersch, 2018).
CHAPTER 3: METHODOLOGY
Introduction
The goal of this study is to examine race, gender, standardized test scores, and
prior math grades to estimate the probability of success in honors Algebra 2. This will
help determine if any students not selected for honors Algebra 2 have similar predictors
as the students in honors Algebra 2. Using some student demographics and prior grades,
the researcher will predict the probability of success in honors Algebra 2 for students not
chosen to take honors Algebra 2. Students who have the ability according to test scores
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miss out on advantageous learning opportunities available in a higher-level math course.
This research can contribute to reflecting on the factors used in math course placement
procedures. This chapter presents the methodology used for this research.
In this chapter, the setting and participants of the study will be described. For the
next subsection, the procedures will describe how the data were collected. The last
section will explain the precise method of how the data were processed and how it was
analyzed.
Primary Research Questions
What variables (race, standardized test score, gender, and prior grades) are significant in
predicting success in the honors Algebra 2 program?
Which students not selected to the honors program are predicted to succeed in honors
Algebra 2 according to the honors regression model?
Hypotheses
Prior grades and standardized test scores are significant predictors in predicting success
in honors Algebra 2.
There will be no students predicted to succeed who were not selected for the honors
Algebra 2.
Subsection 1: Setting and Participants
The data sample for this study was collected from a large, diverse, urban,
Midwest school district. The district has 47 schools from pre-K to 12th grade with
approximately 21,000 students. The school district’s racial composition is about 47%
Black, 31% White, 9.3% multi-race, 8.8% Asian or Pacific Islander, and 4.3% Latino.
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According to 2015-2019 data from the National Center for Education Statistics
(NCES) the household median income of students attending the school district is
$38,845. There are 30.7% of families with income below the poverty level and 46.3% of
families with Food Supplemental Nutrition Assistance Program (SNAP) benefits.
The educational attainment of parents of students attending the school district
shows that 12.5% have no degree, 32% are high school graduates, 41.1% have some
college or associate degree, and 14.2% have a bachelor’s degree or higher.
The district is below state averages in graduation rates and standardized test
scores. The school district has a graduation rate of 79% which is below the state average
of 82%. The district is ranked in the bottom 50% of school districts within the state,
based on the combined math and reading proficiency testing data for the 2018-2019
school year. In standardized testing for math, 39% of students scored proficient which
was lower than the 63% state average. For reading and language arts standardized testing,
42% of students scored proficient which was 22% lower than the state average.
For this study, one school was used from the district. This is a Title One school.
Title One is a federally funded program that provides supplemental aid to fund
schoolwide programs to help achievement. Schools are eligible when students from
low-income families make up at least 40 percent of enrollment.
The school has a larger proportion of Black students compared to the district. The
student population has 62% Black, 20% White, 11% multiracial, 4% Asian, and 4%
Hispanic. There are 52% male and 48% female.
When looking at achievement on the state standardized test, the percentage of
students who scored proficient in math was 16% which was lower than the state average
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of 69% in the 2018-2019 school year. For Reading and Language Arts standardized test
scores, 21% of the students scored proficient which was lower than the 64% state
average. All scores are below the state averages and scores are below district averages.
This school is a good representative of a diverse urban district but the sample may
be too small to generalize results. The required sample size was determined through a
power analysis, G-power. The analysis used the alpha level (0.05) and the population
effect size (moderate) to estimate the number of participants needed, which is 296, with a
power of .80.
Subsection 2: Procedure
Data were confidentially obtained from the Coordinator, Testing, Research &
Evaluation department in the school district. The data was obtained in June 2022 and
included student information from the 2017-2022 school years. The dataset collected was
from one high school. The dataset contained 10th and 11th-grade students enrolled in
Algebra 2 and honors Algebra 2. For each student, the information listed was gender,
race, prior 7th, and 8th-grade math grades, and standardized math test scores for 7th, 8th
and 9th grade. There was no identifying information in the data.
Before the data was collected, the Institutional Board Review (IRB) approved the
study. This approval was sent to the school district’s Coordinator of Testing, Research,
and Evaluation. This form is attached in Appendix A.
All subjects were enrolled and taking an Algebra 2 course. These students were
separated into two groups. The first group consisted of students who were taking honors
Algebra 2. The second group consisted of students taking regular Algebra 2 which is the
most common third math course taken in this school’s population.

34
Subsection 3: Data Processing and Analysis
The dependent variable was the students’ first-semester honors Algebra 2 grade.
Success in honors Algebra 2 was determined by this grade. The district grading scale
reads A 93-100, A- 90-92, B+ 87-89, B 83-86, B- 80-82, C+ 77-79, C 73-76, C- 70-72,
D+ 67-69, D 63-66, D- 60-62, F 0-59. Since the focus was on whether the student passed
or failed, this was a categorical variable. The student was successful in honors Algebra 2
if they scored a 70% C- or higher and was coded with a 1. A student was considered not
successful if their semester grade was below 70% C-, which was coded with a 0.
The first set of independent quantitative variables used to estimate the probability
of honors Algebra II success were prior math grades from seventh, eighth, and ninth
grade. These grades followed the district grading scale. The point value for each letter
grade follows as A(4.0), A- (3.8), B+ (3.2), B (3.0), B- (2.8) ,C+( 2.2) , C (2.0), C(1.8), D+ (1.2), D (1.0), D- (0.8), F (0.0). The letter grades will be replaced with the
numerical value.
Other independent quantitative variables used were standardized test scores from
seventh grade and eighth grade that ranged from 559 to 845. The current 10th and 11th
graders in Algebra 2 would have had the opportunity to take the test during 2017-2018 or
2018-2019 school years. The state standardized test was first given during the 2015-2016
school year to students in grades 3 through 8 and high school. The tests were written by
the state department of education and are used to guide teacher instruction. State teachers
and content experts defined how the scores represented student performance. The scores
of students are indicators of college and career readiness for each subject. The grade
seven math test has scores range and descriptors from limited (605-683), basic (684-699),
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proficient (700-724), accomplished (725-754), and advanced (755-806). A proficient
score (700) or higher indicates the student has met the state standard for the subject.
Gender and race/ethnicity were two categorical variables used in the model.
Gender was a dichotomous independent variable, male coded as 0 and female coded as 1.
Since there are more than two groups for race/ethnicity, dummy variables were created.
There were four dummy variables created White, multiracial, Asian, and Hispanic with
the reference group being Black for race/ethnicity.
The first technique implemented was logistic regression to create a model using
the group of honors Algebra 2 students to estimate the probability of success in honors
Algebra 2 and students not successful in honors Algebra 2. Since the outcome of the
model was a categorical variable, students successful in honors Algebra 2 and students
not successful in honors Algebra 2, logistic regression was used (Keith, 2019). Logistic
regression models the probability of a categorical event given some input. The variable,
students successful in honors Algebra 2, was coded with a 1, and students not successful
in honors Algebra 2 was coded with a 0. The likelihood ratio test (G 2) was used to
determine the significant predictors to be included in the model.
In this research, similar predictors in logistic regression models were used in
previous studies such as race and prior grades to predict different level courses student
outcomes. In a study that examined factors predicted to place students in different level
ninth grade English classes, race, end-of-course grades, and state assessment were chosen
predictors (Archbald et al., 2009). They used direct-entry logistic analysis. Their models
tested whether Black and White eighth graders had the same or different probabilities of
track placement when looking at academic performance. This study has similarities to
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this current study in that both studies estimate the probability of placement into a lower
level or upper level of a specific course. In a study by Morton and Riegle-Crumb (2019),
not only were prior academics and race included as predictors but also gender.
The group of non-honor students' was used in the logistic regression model. With
a threshold of 0.5, these students are separated into two groups. The first group was
predicted to succeed in honors Algebra 2 and the second group was predicted to succeed
in honors Algebra 2 using their race and Algebra 1 standardized test scores.
Descriptive statistics were used to compare the features of both groups,
non-honors Algebra 2 students and honors Algebra 2 students. The racial composition of
each group was analyzed. The mean and standard deviation was computed for the
Algebra 1 standardized test scores. A contingency table was created to show the race of
the number of students who earned a C- or higher and D+ or less. A box plot and
histogram showed the spread of Algebra 1 standardized test scores.
Chapter Summary
In this chapter, the methodology for the analysis of the research questions was
explained. Logistic regression was implemented to determine success in an honors
Algebra 2 course using race and standardized Algebra 1 scores from a group of honor
Algebra 2 students. The model was used to predict whether any non-honor Algebra 2
students would be predicted to succeed in honors Algebra 2. Descriptive statistics
included percentages, means, and contingency tables. The following chapter will include
the implementation and analysis of the results of the research questions.
CHAPTER 4: RESULTS
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In this chapter, the results of data analysis are presented and discussed. The
purpose of this analysis was to create a model to express which variables play a role in
the process of determining which students will succeed in honors Algebra 2. In the data
collected, students' prior mathematics and standardized test scores from 7th to 9th grade,
along with gender and race were used to accomplish this task.
Data were collected from the school district technology department which
consisted of all the students enrolled in Algebra 2 during the 2021- 2022 school year. In
the data for the subjects, gender, race, honors Algebra 2 or Algebra 2, semester grades for
7th and 8th-grade year, 7th and 8th-grade state standardized test scores, and semester 1
Algebra 2 grade. Also contained in the data set were students’ Algebra I standardized test
scores and grades for the course.
Unfortunately, due to an unanticipated low sample of honors students with prior
grades for 7th and 8th-grade years and standardized test scores, the originally planned
methodology from Chapter 3 would not be possible. The structure of the study had to be
modified. The original question to answer was whether prior grades from year seven and
year eight, along with standardized test scores would be significant in predicting the
success in honors Algebra 2 for students who were not originally selected. The updated
question will still use students' prior test scores from the Algebra 1 course and the race of
the student will be predictors of success in honors Algebra 2.
Original Research Questions:
What variables (race, grade point average, standardized test score, and prior
grades) are significant in predicting success in the honors Algebra 2 program?
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Which students not selected to the honors program are predicted to succeed in
honors Algebra 2 according to the honors regression model?
Modified Research Questions:
Are race and algebra standardized test scores significant in predicting success in
the honors Algebra 2 program?
Which students not selected to the honors program are predicted to succeed in
honors Algebra 2 according to the regression model?
Are race and success independent in honors Algebra 2?
Study Participants
In the study, the students are from an urban school district in the midwest who are
enrolled in an Algebra 2 course. The total students enrolled were 121. The students were
divided into two groups, honors algebra 2 and algebra 2. There were 24 students enrolled
in honors Algebra 2 and 97 students enrolled in Algebra 2. Due to missing data, there
were 18 students enrolled in honors Algebra 2 and 76 students enrolled in Algebra 2.
Data Cleaning
The data was contained in Microsoft Excel. The data was cleaned in Microsoft
Excel. Students who were missing algebra standardized scores marked as NULL were
deleted from both groups. With the small number of Asian and Hispanic students enrolled
in the course, those students and scores were deleted from the data. There was also an
outlier deleted from the Algebra 2 group. After the deletions, there were 94 students total
that contained race and scores needed. The data was entered into the statistical software R
for statistical analysis.
Descriptives
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The sample of subjects was collected from a population of students who were
enrolled in an Algebra 2 course for a total of 94. One would assume that an honors class
would have students who would score higher on standardized tests than a class without
honor students. In this data set, the honor algebra 2 group (N = 18) had a lower mean
Algebra standardized test score (M= 676, SD = 16.44) than the non-honor Algebra 2
group (M = 679.45, SD = 18.63). Means and standard deviations for each group across
standardized Algebra test scores are presented in Table 1. As seen in the box plot in
Graph 1, the non-honors group has a larger range of scores than the honors group. Both
groups' scores have the same median. The histograms for honor and the non-honor group
in Graph 2 show that the majority of the Algebra standardized scores were between 680
and 690.

Table 1
Means, Standard Deviations, and Sample Size for algebra score by group
Group

Standardized algebra test score
M

SD

n

Honors

676

16.44

18

Non honors

679.45

18.63

76

Graph 1
Box plot of algebra standardized test scores for both groups
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Graph 2
Histograms of algebra standardized test scores for each group

41

The race of the honor Algebra 2 group had more Black students (N=18, 61%)
than White students (N = 18, 39%). The non-honor Algebra 2 had a similar racial
breakdown of Black students (N = 50, 66%) and White students (N = 26, 34%). The race
and percentage of students in each group are presented in Table 2.
Table 2
Percentage of race in each group
Group

Race
Black

White

Honors (N=18)

11 (61%)

7 (39%)

Non honors (N=76)

50 (66%)

26 (34%)

Students with a grade lower than a C- were considered not successful in honors
Algebra 2. A little more than half of the students were successful (N = 18, 56%) than not
successful (N = 18, 44%) in honors Algebra 2. The same number of Black and White

42
students (N = 18, 28%) were successful in honors Algebra 2 but more Black students (N
= 18, 33%) were not successful than White students (N= 18, 11%). Also, White students
(M = 683.57, SD = 10.37) scored higher than Black (M = 671.18, SD = 18.15) students
on the standardized Algebra test. Table 3 presents the contingency table for success in
honors Algebra 2 and race.
Table 3
Contingency Table for race and success in honors Algebra 2 with Means and Standard
Deviations
Observed Success in Honors Algebra 2

Algebra score

Race

Not
Successful

Successful

Total

M

SD

Black

6

5

11

671.18

18.15

White

2

5

7

683.57

10.37

Total

8

10

18

676

16.44

Hypotheses and Descriptive Analyses
Hypothesis 1. Hypothesis 1 stated the following: The variables of race and
Algebra 1 standardized score will be significant in predicting honors Algebra 2 success.
A direct logistic regression analysis was performed on Algebra 2 success as an
outcome and two predictors: race (RACE) and Algebra standardized test score
(ALGEBRA). Data from students (N = 18) in honors Algebra 2 were available for
analysis: 10 (55.56%) students were classified as succeeding in honors Algebra 2 earning
C- or higher for the first semester and 8 (44.44%) students were classified as not
succeeding in honors Algebra 2 in the first semester with grades lower than a C-.
Analysis was performed using R version 3.5.3 (R Core Team, 2019).
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The result showed that predicted logit of SUCCESS = -13.6163 +(
0.8676)*RACE +(0.0200)*ALGEBRA. According to the model, the log of the odds of a
non-honor student being successful in honor Algebra 2, shows that the log odds of RACE
(0.8676) was greater than the log odds of ALGEBRA (0.020), the algebra standardized
test scores. Holding ALGEBRA constant, White students were more likely to be
successful in honors Algebra 2 than Black students. In the model for the categorical
variable RACE, Black was coded 0 and White 1. The odds of a White student being
successful in honors Algebra 2 were 2.38 (e.868; Table 4) times greater than a Black
student. For the odds ratio for the predictor ALGEBRA, there was a 2% increase in the
odds of being successful in honors Algebra 2 for a one point increase in Algebra
standardized score when holding the variable RACE constant.
A test of the full model with predictors against a constant-only model was not
significantly reliable, χ2 (2, n = 18) = 1.555, p = 0.460 indicating that the set of predictors
did not reliably distinguish between success and not success of students taking honors
Algebra 2. A suggested guideline for logistic regression according to Peduzzi et al.
(1996) is 10 cases per predictor variable and larger sample sizes increase the accuracy of
the estimates (Nemes et al., 2009). The variance in SUCCESS of honors Algebra 2
accounted for is small with McFadden’s rho = .063, df = 2. The AIC for the full model
(29.176) was greater than the null model (26.731) indicating that the full model is not any
better than the null model. A post hoc power analysis was conducted using G-Power
version 3.1.9.4 to test the independent variables to predict success in the honors program.
The alpha for the test of this model was set at .05 with a sample of 18 and achieved a
small effect of .32 (Cohen, 1992).
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The prediction success (using 0.5 as the threshold) was fair with 13 of 18 cases
(72.22%) accurately classified or predicted correctly. Sensitivity and specificity values
were .90 and .50, respectively.
Table 4 displays the regression coefficients, Wald statistics, odds ratios, and 95%
confidence intervals for odds ratios for the two predictors. According to the Wald
criterion, the predictors ALGEBRA and RACE are not statistically significant in
predicting students’ success in honors Algebra 2.
Variance Inflation Factors (VIF) values for the predictors RACE and ALGEBRA
were 1.12 for both indicating that multicollinearity is not a problem. Examination of the
significance levels of the interaction between each predictor and the log of itself (Hosmer
& Lemeshow, 1989) indicates that linearity between each predictor and the logit of itself
may be assumed.
Table 4
Logistic regression analysis of the success of students in honors Algebra 2 summary
p-value

Odds
Ratio

95% CI
Lower,
OR

95% CI
Upper,
OR

Variables

B

Wald
(z-ratio)

ALGEBRA

0.020

0.585

0.559

1.020

0.956

1.102

RACE

0.868

0.788

0.431

2.381

.287

24.947

(Constant)

-13.616

-0.592

0.554

.000001

2.208e-29

1.139x10e13

A receiver operating characteristic curve (ROC) is presented in Graph 3 which
was created from the statistically unreliable two-predictor model of race and standardized
algebra scores. The receiver operating characteristic graph (ROC) is a helpful graphical
tool that can be used for visualizing and evaluating predictive models. The area under the
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ROC curve, referred to as the AUC, can be used to analyze the behavior of diagnostic
systems and assess the accuracy of a test (Swets, 1988). The AUC was found to be .7,
and according to Hosmer and Lemeshow (2000, p. 160-164) this is considered on the
lower end of an acceptable accuracy classification (from .7 to .8).
Graph 3.
ROC Curve, Success in honors Algebra 2

Hypothesis 2. Hypothesis 2 stated the following: There are students who were not
selected for the honors program who would be predicted to succeed in the honors Algebra
2 program. The non-honor Algebra 2 group data was input into the statistically unreliable
logistic regression model to predict which students would be predicted to succeed in
honors Algebra 2 where the results can be found in Appendix B. Table 5 shows the
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predicted probabilities of success in honors Algebra 2 for non-honor Algebra 2 students.
There were 16 students (N = 76, 21%) predicted not to be successful in honors Algebra 2
while 60 students (N = 76, 79%) would be predicted to be successful in honors Algebra
2.

Table 5
The predicted success of non honors Algebra 2 in honors Algebra 2
Predicted success (N = 76)
Not successful

Successful

16 (21%)

60 (79%)

According to the predictions, all White students were predicted to be successful in
honors Algebra 2 and 68% of the Black students were predicted to be successful in
honors Algebra 2. Using this model, 60 students would be predicted to succeed in honors
Algebra 2 with a grade of C- or higher.
Table 6
Contingency Table and Percentage of predicted success for non honor students
Predicted success for non honors (N = 76)
Race

Not successful

Successful

Total

Black

16 (21%)

34 (45%)

50 (66%)

White

0 (0%)

26 (34%)

26 (34%)

Total

16

60

76

Hypothesis 3. Hypothesis 3 stated the following: The race of a student is not
dependent on whether a student will be successful in honors Algebra 2. A Chi-Square
Test of Independence was performed to assess the relationship between race and honors
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Algebra 2 success. There was not a significant relationship between the two variables, χ2
(1, 18) = 1.167, p = .280 with a 95% confidence interval ( 0.287, 42.335). So, there is no
relationship between the race of the student and whether that student would score a grade
higher than a C-. Table 7 shows the expected count for each cell and standard residuals.
The analysis of the table results shows that the odds of being Black and successful
in honors Algebra 2 as 5/6 and the odds of being White and successful in honors Algebra
2 as 5/2. For the odds, White students are 3 times more likely to be successful in honors
Algebra 2 than Black students who would be successful. A post hoc power analysis was
conducted to test the independence of the categorical variables RACE and SUCCESS.
The alpha for the test was set at .05 and achieved a medium effect of .56 (Cohen, 1992).

Table 7
Observed, expected, and standard residuals of honor Algebra 2 students
Not successful

Successful

6

5

11

Expected

4.889

6.111

61.111%

sresid

0.503

-0.449

2

5

7

Expected

3.111

3.889

38.889%

sresid

-0.630

0.563

8

10

44.44%

55.556%

Black

White

Conclusions Based on Overall Hypotheses

18
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The conclusion of the overall hypotheses based on the results above show that
race and standardized test scores are not reliable in predicting success in the Algebra 2
honors program. Also, some students were not selected to be in honors Algebra 2 but
they were predicted to successfully complete honors Algebra 2 according to the model. In
the end, there isn’t an association between race and whether a student succeeded in
honors algebra 2.
Chapter Summary
The information in this chapter includes the results, data collection, and data
analysis. Data was collected from an urban Midwest high school from the school
district’s data department. The data contained all students enrolled in Algebra 2 from a
specific high school within the district. For the first hypothesis, a binary logistic
regression model was created to determine if race and Algebra 1 standardized test scores
are significant predictors determining success in honors Algebra 2. A Chi-Square test was
used to test the reliability of the model. The second hypothesis used the logistic model to
show if any students who were not selected for honors were predicted to succeed in
honors Algebra 2 with a grade higher than a D+. Lastly, the third hypothesis implemented
the Chi-Square of Independence Test to determine if there was a relationship between
race and the success of a student in honors Algebra 2. The first hypothesis and the last
hypothesis were not rejected. The second hypothesis was rejected.
CHAPTER 5: DISCUSSION AND SUMMARY
This chapter presents the summary and conclusion of the study of students
enrolled in Algebra 2 in a Midwest urban school district and the factors that may affect
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the selection to the honors Algebra 2 program. The findings from chapter 4 will give
recommendations based on the data analyzed along with the limitations of the study.
The collected data contained standardized test scores and race to create a logistic
regression model to predict honors Algebra 2 success.
Summary of Findings
The findings of the study were summarized according to the statement of the
problem stated in Chapter 1. The research questions results and integration into the
literature will be addressed.
Research Question 1
Research Question 1 was modified to the following: Are the variables of race and
algebra 1 standardized test scores significant in predicting honors algebra 2 success? The
model created using the independent variables resulted in a Chi-square value of 2
degrees of freedom with a p-value of .460 which was greater than the significance level
of .05 indicating that the model was not statistically significant in predicting success in
honors Algebra 2 in this school. The independent variables RACE (0.431) and
ALGEBRA (0.559) were not significant in determining whether a student would succeed
in honors algebra 2 with results from a Chi-square Likelihood Test with 2 degrees of
freedom having a p-value greater than the .05 significance level. So knowing the race of a
student or even their standardized algebra 1 score will not be a predictor of success when
selecting students for the honors program at the high school.
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Integration of the findings with previous literature.
This study shows support for Archbald and Farley-Ripple (2012) where the
eighth-grade standardized test scores were not as strong as a predictor in math placement
as the academic grade for the course. So, the Algebra 1 standardized test score is not an
influential indicator of whether a student will succeed in an honors Algebra 2 course
alone. Most honor programs in mathematics begin in eighth grade with Algebra1 and
some may begin as early as seventh grade.
Research shows that there is a relationship between socioeconomic status and race
over academic achievement. In this study, there weren’t other socioeconomic indicators.
Race, alone, was not an influence in earning higher or lower grades in the honors Algebra
2 course. A study showed that prior academic performance in early grades determined
whether a student was placed in honors courses (Archbald & Farley-Ripple, 2012). So,
some stronger predictors or factors can help determine whether a student placed in honors
will be successful but race and ninth-grade scores may not be the most effective.
Research Question 2
Research Question 2 was modified to the following: Which students not selected
to the honors program are predicted to succeed in honors Algebra 2 according to the
honors regression model? From the model, the results showed that 16 (21%) of the
non-honor students were predicted to be not successful and 60 (79%) of the students were
predicted to be successful. When looking at the race of the students, 16 (21%) Black
students and 0 (0%) White students were predicted not to be successful in honors Algebra
2. The students who were predicted to be successful in honors Algebra 2 were 34 (45%)
Black students and 26 (34%) White students.
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Integration of the findings with previous literature.
Looking at the results of the study, some students can succeed in honors Algebra
2 but are not being placed in the course. In this research, Black students in the non-honor
group predicted to succeed in honors algebra 2 had similar standardized test scores as
students in the honors group. In previous literature, there is support for this finding.
Though Black and Hispanic students enter high school with similar mathematical
achievements as White students, these minority students fall behind White students in the
following academic years, widening the achievement gap (Riegle-Crumb & Grodsky,
2010). Also for minorities, even if they are attending a school with a higher
socioeconomic status, they are more likely to be placed in lower-level math courses
(Kotok, 2017). This can be detrimental to these students since a study showed that
students placed in remedial math courses wrongly without the corresponding test scores
are at a disadvantage academically and the movement from these types of courses is
difficult (Tyson & Roska, 2016).
Researchers' findings show some reasons for placing students in different level
courses. The school selection procedures and academics are influential whether a student
is in a lower level or higher level math course. Students with a lack of guidance from
counselors are more likely to be placed in lower-level or low-track courses (Lee &
Elkstrom, 1987). The community and school environment influences course taking and
even with the course availability Black students take less advanced courses than White
students (Corra et al., 2011).
Research Question 3
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Research question 3: Are race and honors Algebra 2 success independent? A
Chi-square Test of Independence was performed to examine if there was any association
between the race of the students and their success in the honors Algebra 2 class. The
results of the Chi-square value of 1 degree of freedom with a p-value of .280 was greater
than the significance level of .05 indicating that there was not a statistically significant
relationship between the variables. The analysis showed that the odds of being successful
and a White student was 3 times greater than being successful and a Black student in this
honors Algebra 2 class. A Black student's odds of not being successful in the honors
Algebra 2 class were 20% greater than the odds of a Black student being successful in
honors Algebra 2.
Integration of the findings with previous literature.
In most literature addressed in this thesis, researchers studied how students were
placed in low-level and upper-level courses. A study showed that when controlling for
prior academic achievement, disadvantaged and minority students have significantly
lower odds of being placed in higher-level mathematics courses (Archbald &
Farley-Ripple, 2012). In the small sample studied in this thesis, the results show that
Black students struggle in the honors Algebra 2 course. A little over half of the Black
students earned grades lower than a C-.The research has shown that Black students are
more likely to be placed in lower-level math courses and this could apply within a course
itself, especially at the honors level.The findings in the thesis shows that a majority of
Black students are narrowly passing in this honors course. In this study, they are students
who have the lowest grades in the classroom.
Implications of Findings
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This study focused on the honors Algebra 2 class. The study was different from
the previous literature as it examined race and Algebra 1 test scores to predict success in
an honors Algebra 2 course. Students not selected for the honors program were predicted
to succeed or not to succeed if they were selected to take the course. Then the honors
group was examined to find any association between race and the success of a student in
honors Algebra 2. The implications of findings for the selection procedures are addressed
in the following section.
Implications for selection procedures
The inspiration for this study was to increase the participation of low-income and
minority students in higher-level mathematics. Many policies in education have tried to
encourage higher-level mathematics through mandating eighth-grade Algebra and
Algebra 2. There were increased failures in school systems like Chicago Public Schools
with the institution of college preparatory courses for all students. Low-income and
minority students cannot only be placed in the courses to obtain advanced mathematics
but there is a need for support for these students.
Research has shown that some Black students have purposely underperformed in
honors classrooms to be accepted by their friends. A study of student beliefs would be
helpful when placing students into the honor classroom. Disadvantaged students need
more guidance when choosing their coursework and accessible assistance in their subject.
Lastly, since Algebra 1 is a foundation for access to upper-level mathematic courses,
extend the amount of time for learners to grasp the concepts, instead of only one school
year.
Limitations
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The low sample size was a major issue that the investigator encountered in this
study. The original methodology of the study was affected since the investigator intended
to use prior seventh and eighth-grade math information as predictors to predict success in
honors Algebra 2 using logistic regression. In previous studies, math grades prior to ninth
grade showed more impact in placing students within an honors program. So, the original
study was not implemented.
In this study, the model was statistically unreliable and would not be useful in
predicting whether students would succeed in the honors Algebra 2 in its school so it
would be difficult to extend the results to a larger population.
This study would have been better implemented using multiple schools in the
district to gain a larger sample size and the ability to use more predictors in the logistic
regression model. This would have possibly made the results more generalizable for the
population.
Chapter Summary
In this chapter, each research question was addressed, its integration into the
previous literature, and the implications. The results show that though the honors Algebra
2 course had a majority Black population, the Black students are struggling and earning
lower grades. Increasing the participation in honor mathematics is critical in helping
low-income and minorities become prepared for post secondary attendance to discontinue
the inequalities that are perpetuated in our society.
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Appendix B
The table below contains the race of the student and their Algebra 1 standardized
test scores of students not in honors Algebra 2.. The observed success is coded yes or no.
If the student observed success is yes, then the student earned a C- or higher in the honors
Algebra 2 course. If the student observed success is no, then the student earned a grade
lower than a C-. The probability of success is given by the logistic regression model
created from the honors Algebra 2 class.
Predicted
Algebra 1
ID

RACE

Probability of
Observed Success

score

success

success
>.5

1

Black

684

Yes

0.5162724

yes

2

Black

684

Yes

0.5162724

yes

3

Black

684

Yes

0.5162724

yes

4

Black

684

Yes

0.5162724

yes

5

Black

684

Yes

0.5162724

yes

6

Black

684

Yes

0.5162724

yes

7

Black

739

Yes

0.7622803

yes

8

Black

684

Yes

0.5162724

yes
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9

Black

684

Yes

0.5162724

yes

10

Black

684

Yes

0.5162724

yes

11

Black

653

Yes

0.3647169

no

12

Black

653

Yes

0.3647169

no

13

Black

684

Yes

0.5162724

yes

14

Black

684

Yes

0.5162724

yes

15

Black

684

Yes

0.5162724

yes

16

Black

684

Yes

0.5162724

yes

17

Black

684

Yes

0.5162724

yes

18

Black

684

Yes

0.5162724

yes

19

Black

701

Yes

0.5999235

yes

20

Black

675

Yes

0.4713052

no

21

Black

685

Yes

0.5212658

yes

22

Black

684

Yes

0.5162724

yes

23

Black

647

Yes

0.3373869

no

67

24

Black

678

Yes

0.4862786

no

25

Black

653

Yes

0.3647169

no

26

Black

684

Yes

0.5162724

yes

27

Black

704

Yes

0.6142358

yes

28

Black

653

Yes

0.3647169

no

29

Black

687

Yes

0.5312389

yes

30

Black

684

Yes

0.5162724

yes

31

Black

684

Yes

0.5162724

yes

32

Black

640

No

0.3068314

no

33

Black

684

No

0.5162724

yes

34

Black

684

No

0.5162724

yes

35

Black

640

No

0.3068314

no

36

Black

658

No

0.3881871

no

37

Black

647

No

0.3373869

no

38

Black

684

No

0.5162724

yes
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39

Black

684

No

0.5162724

yes

40

Black

647

No

0.3373869

no

41

Black

687

No

0.5312389

yes

42

Black

653

No

0.3647169

no

43

Black

684

No

0.5162724

yes

44

Black

684

No

0.5162724

yes

45

Black

687

No

0.5312389

yes

46

Black

631

No

0.269927

no

47

Black

684

No

0.5162724

yes

48

Black

684

No

0.5162724

yes

49

Black

678

No

0.4862786

no

50

Black

678

No

0.4862786

no

51

White

684

Yes

0.7176192

yes

52

White

714

Yes

0.8224072

yes

53

White

716

Yes

0.8281748

yes
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54

White

684

Yes

0.7176192

yes

55

White

684

Yes

0.7176192

yes

56

White

701

Yes

0.7812074

yes

57

White

684

Yes

0.7176192

yes

58

White

684

Yes

0.7176192

yes

59

White

684

Yes

0.7176192

yes

60

White

711

Yes

0.813473

yes

61

White

663

Yes

0.6254254

yes

62

White

684

Yes

0.7176192

yes

63

White

667

Yes

0.6439727

yes

64

White

684

Yes

0.7176192

yes

65

White

675

Yes

0.6797591

yes

66

White

675

No

0.6797591

yes

67

White

708

No

0.8041963

yes

68

White

658

No

0.6017186

yes

70

69

White

675

No

0.6797591

yes

70

White

684

No

0.7176192

yes

71

White

684

No

0.7176192

yes

72

White

675

No

0.6797591

yes

73

White

684

No

0.7176192

yes

74

White

667

No

0.6439727

yes

75

White

653

No

0.5775249

yes

76

White

714

No

0.8224072

yes

71
BIBLIOGRAPHY1

Sonja Spencer-Jackson

Candidate for the Degree of

Master of Science Mathematics
Thesis:

THE EXAMINATION AND PREDICTION OF SUCCESS IN AN

URBAN HONORS ALGEBRA 2 CLASS
Major Field: Mathematics
Biographical: Sonja Spencer-Jackson is entering her 15th year as a secondary math
teacher in Akron Public Schools. She received her bachelor’s degree in mathematics from
Oberlin College. She received her master’s in Secondary Education at the University of
Akron.
Personal Data: Sonja Spencer-Jackson lives in Akron with her husband and three sons.
Education: Bachelor of Arts in mathematics and Master of Science in Education
Completed the requirements for the Master of Science in Mathematics, Portsmouth, Ohio
in August 2022.

1

72
ADVISER’S APPROVAL: Dr. Douglas Darbro

