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ABSTRACT 

It has been agreed that postsecondary credentials are critical in contributing to the 

economic and global demand that the U.S. produces well-educated and credentialed 

citizens in or to ensure that the country remains economically competitive in the world. 

The problem is when admitted and after being assessed, older students and far too many 

graduating high school students are arriving underprepared for college-level work, and 

college readiness can often be the greatest obstacle to students’ success, in particular 

mathematics. With high dropout or stop-out rates in conjunction with low retention and 

graduation rates, American Indian student success is threatened.  

Various explanations have been advanced to explain developmental students’ lack 

of progression, including inadequate test preparation, insufficiently predictive exams, 

poorly aligned curricula, and the sheer length of time and financial resources required to 

finish a long sequence of courses. Each explanation implies that the developmental 

system is broken and that one or more specific fixes will mend it.  

For this study, quantitative research is used to conduct an examination of the 

progression of students enrolled at a tribal community college from initial placement in 

developmental math [remedial course] or to the first college-level math course. Results 

indicate that fewer than one-half of the students who are referred to remediation actually 

complete the entire sequence, and fewer earn an educational credential. 
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CHAPTER I 

INTRODUCTION 

 “A University for Indians is the greatest step that we educated Indians 

could make in uniting our people… It would eliminate the general 

conception of the people that an Indian consists of only feathers and 

paint. It would single us out to the Indians and the rest of the world as 

REALLY PROGRESSIVE INDIANS. It would give us a better influence 

with the rising generation, by setting out our character in such 

conspicuous a manner as to be the means of being observed and imitated 

by them.”   

March 2, 1911, August Breuninger 

 

Introduction 

Although developmental education in college has been part of education since the 

1840s (Handel & Williams, 2011), remedial courses have been more prevalent in the last 

30 years (Handel & Williams, 2011). In addition, developmental education has gained 

increasing attention among stakeholders (Handel & Williams, 2011). As America 

climbed out of the Great Recession, the workers to be left behind are those without 

postsecondary credentials (Carnevale, Smith, & Strohl, 2010). While the global economy 

increasingly demands high-skilled labor, the United States is facing an unprecedented 

shortage of college-educated workers, making postsecondary degree attainment a national 

priority (Boylan, Brown, & Anthony, 2017). The Georgetown Center on Education and 

the Workforce reported in 2011 (Merisotis, 2018) that between 1990 and 2010 the 

demand for college-educated workers increased by 2.0% per year whereas the production 

of graduates by higher education institutions increased only 1.5% per year. The authors 

also proposed that U.S. higher education would need to produce 15 million more 
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baccalaureate degree holders, 4 million more postsecondary certificate holders, and 1 

million more associate degree holders by 2025 in order to meet the workforce needs 

(Merisotis, 2018).  

Based on research and from my career experiences, many students enrolling in 

community colleges lack the academic skills deemed necessary to do college-level work 

(Butrymowicz, 2017). They are required to take developmental (remedial) courses before 

enrolling in coursework that confers credits and leads to a degree. However, participation 

in developmental courses may negatively impact college academic program choice, 

persistence, and completion (Boatman & Long, 2013). Unfortunately, such students all 

too often do not complete their prescribed developmental math coursework, and they 

"stop out" or out of college altogether (Quint, Jaggars, & Byndloss Asya Magazinnik, 

2013).  Less than 10% of two-year students in developmental education graduate within 

drop three years (Tinto, 2004). 

Two-year colleges play an essential role in supplying students with the academic 

and training they need to succeed in the labor market. But, in the United States, almost 

two-thirds of community college students are not academically prepared for college-level 

coursework (Bailey, Jaggars, & Jenkins, 2015). Colleges have addressed this lack of 

college readiness with developmental education programs. The research revealed 

common definitions of remedial and developmental education. Attewell, Lavin, Domina, 

and Levey (2006), defined remedial education and developmental education as college 

preparation. Kirst (2007) defines remedial and developmental education as coursework 

that is below the college-level. The most common types of remedial or developmental 

courses are provided in the areas of writing, reading, and mathematics (Cohen & Brawer, 
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2002). It is important to note for the purpose of this study, remedial education and 

developmental education are defined as postsecondary courses designed to prepare a 

student for college-level academics. The terms “remedial” and “developmental” are often 

used interchangeably in the literature and also be used interchangeably in this study. The 

purpose of developmental education is to provide students with weak academic skills the 

opportunity to strengthen those skills in preparation for college-level coursework (Bailey, 

Jeong, & Cho, 2010; Bettinger & Long, 2005).  

Most academic majors require at least one math course; therefore, students need 

to succeed in math to succeed in college. But, far too many students graduate from high 

school underprepared for college-level work, and college readiness in math can often be 

the greatest obstacle to students’ success. Sixty-eight percent of community college 

students require at least some developmental education (Center for Community College 

Student Engagement [CCSE], 2016). A referral that could require a student to take a year 

or more of developmental courses before being able to enroll in credit-bearing, college-

level classes (Bailey et al., 2010). Although developmental courses may provide the 

necessary support to some underprepared students, a growing body of evidence suggests 

that students placed in developmental education, particularly those placed in 

developmental math, are highly unlikely to obtain an associate degree or transfer (Fong, 

Melguizo, & Prather, 2015). Colleges are addressing this lack of college readiness with 

math developmental education programs, both effective and ineffective.   

Over the last several years, a large amount of research and philanthropic attention 

has been directed at setting goals for increasing the number of college graduates in the 

U.S. The Developmental Education Initiative (DEI), funded by the Bill & Melinda Gates 
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Foundation and by Lumina Foundation, was an effort to remedy this situation. Fifteen 

community colleges were selected to expand preexisting interventions or put in place new 

ones directed toward helping students move through developmental coursework more 

quickly and more successfully. In 2009, the Bill & Melinda Gates Foundation set the goal 

of doubling the number of college degrees and certificates among low-income students 

(Bill & Melinda Gates Foundation, 2009). Recently in 2013, the Lumina Foundation 

established the goal of having 60% of Americans attain a quality degree, certificate, or 

other postsecondary credentials by 2025 (Lumina Foundation, 2015). Former President 

Obama set a goal in 2011 that by 2020, America will once again have the highest 

proportion of college graduates in the world (Office of the Press Secretary, December 02, 

2011). 

In agreement, postsecondary credentials are key to ensuring that the United States 

produces economically contributing members of society’s workforce. It also has to be 

asserted that postsecondary opportunities stretch beyond traditionally recognized needs. 

They also contribute to the capacity building of sovereign tribal nations (Nelson & Frye, 

2016). In fact, according to the most recent available data, there are over 560 Native 

nations within the United States representing the Native American/Alaska Native citizens 

(Winters, 2012; Brayboy & Castagno, 2011). Within those Native nations, the American 

Indian population has increased 39% from 2000 to 2010, but Native college student 

enrollment remains static (Nelson & Frye, 2016), representing 1% of the total 

undergraduate student enrollment at degree-granting institutions (Winters, 2012; National 

Center for Education Statistics [NCES], 2011). A significant challenge in higher 

education is to narrow the educational attainment gap.  
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Background 

A student entering an open-access two-year institution is typically assigned to a 

set of courses that are considered appropriate to his or her level of academic preparation. 

For most community colleges, this assignment is based on standardized placement exams 

that measure English, reading, and mathematics skill levels (Hughes & Scott-Clayton, 

2011). Students who score above a “cut score” are viewed as ready to take college-level 

courses in that subject area, while students who score below the “cut score” are referred 

to developmental coursework in that subject area. In this study the terms assignment and 

placement are used interchangeably to denote the word used when students are assigned 

to developmental [remedial] or college-level courses. 

Developmental courses are typically structured as course sequences, which 

completed successfully can eventually lead to college-level math and English courses. 

The logic behind requiring students to take developmental courses is to prepare student 

college-level coursework. Estimates suggest that around 40 to 50% of all first-year 

students in college today are taking some form of developmental coursework (Jimenex, 

Sargard, Morales, & Thompson, 2016). This is also true for students attending tribal 

community colleges. According to the American Indian Higher Education Consortium  

(AIHEC, 2012), 66% of entering Tribal and Community Colleges and Universities 

(TCUs) students require some developmental education. One other tribal community 

college reported in the Breaking Through Project in 2009 that approximately 94% of 

entering students required remediation in at least one basic skill area (Thunder, Anderson, 

& Miller, 2013). The challenge is compounded when we also consider these same 
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students are likely first-generation college students transferring in from the tribal 

community high school or GED graduate. 

To broaden the goals of development education beyond ensuring that students are 

successful in their first college-level courses, it’s to provide students with the additional 

preparation needed to succeed in later courses, in addition, to enable institutions to 

maintain standards of quality and rigor in college courses. This goal makes good sense if 

students are not adequately prepared for college-level work, developmental education 

should help students catch up. Recent research, however, has challenged the notion that 

the traditional developmental education process improves students’ long-term academic 

success, given that the majority of students who enroll in development courses never 

complete their requirements, much less move on to college-level coursework (Bailey et 

al., 2010). Previous research has shown that lengthy developmental sequences can have a 

cooling out effect on the students because it adds time towards completing a degree 

(Melguizo et al., 2016).  

This can act as a barrier to completion (Melguizo et al., 2016), and increase the 

amount of money students need to pay for college. The student usually pays tuition fees 

when enrolling in developmental courses but often does not receive the degree-applicable 

credit for these courses. As a result, there are monetary and time costs associated with 

ineffective developmental education for both the student and the institution (Melguizo, 

Hagedorn, & Cypers, 2008). As researchers and practitioners work to clarify the 

problems with the current system and test potential solutions, have focused on improving 

the developmental curriculum or course pedagogy (Edgecombe, 2011; Hodara, 2011; 
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Perin, 2011), while others have examined the assessment process itself (Hughes & Scott-

Clayton, 2011; Benezia, Bracco, & Nodine, 2010).  

Statement of the Problem 

Low rates of college completion are a major problem in the United States. To 

expand on the problem, one of the biggest challenges tribal community colleges face is 

how to counteract low persistence and historically lower graduation rates than any other 

ethnic minority group. According to a study of first-year college students, Indigenous 

students have the lowest level of retention after the first year of college (Stewart, Lim, & 

Kim, 2015). 

Nearly two-thirds of students who enroll in a two-year institution test below 

college-ready in mathematics (Achieving the Dream [ATD], 2019). Of these students, 

50% place two or more levels below college-ready in math. Each of these individuals 

enrolled in college with the intent of attaining a degree, yet 72% of them will not 

graduate, even after eight years (ATD, 2019). Developmental mathematics is a barrier to 

educational achievement. It represents a serious concern for students and high education 

policymakers and is preventing students from achieving their educational goal because 

these students never complete these courses (Bonham & Baylon, 2011) 

Purpose of the Study 

 Developmental education has increasingly become part of the national debate in 

higher education (Bonham & Boylan, 2011). This is particularly true for developmental 

mathematics courses which, in general, have the highest rates of failure and non-

completion of any developmental subject area (Bonham & Boylan, 2011). The purposes 

for focusing on developmental math in this study are: a larger proportion of students are 
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placed into developmental math than developmental English, tend to be more consistent 

across colleges, and fewer students complete the developmental math sequence and/or 

math pre-requisite for attaining a certificate or degree than English (Melguizo et al., 

2015).  

There is scant research on the success or lack of success that has been experienced 

for students attending tribal community colleges. In particular, the placement of 

developmental math, the progression to college-level math, its effects on degree 

completion, and this study attempts to fill in the gap.  The purpose of the study is to 

understand if there is a difference in student persistence and outcomes based on their 

placement to either developmental or college-level math.  

Research Questions 

Therefore, the goals of this study were to ascertain answers to the following 

research questions: 

1. Is there a difference in students completing the first corresponding college-level math 

course in three years for those placed in developmental math courses versus those not 

placed?  

2. Is there a difference in student’s persistence when completing the math sequence in 

three years, for students placed in a developmental math course versus those not?  

3. Is there a difference in students earning an educational credential in three years of 

those placed in developmental math coursework versus those not? 

The Significance of the Study 

Despite the need, American Indians/Alaska Natives do not access higher 

education at the same rate as their non-native peers (Nelson & Frye, 2016). With high 

dropout and stop-out rates, American Indian student success is threatened. Almost 30 
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years ago, a study by Ponterotto (1990) revealed that the number of American Indian 

students who obtained undergraduate degrees was disproportionate to the representation 

of their population in the U.S., a trend that still continues (Starks, 2010). Because the 

trend continues that over half of all tribal students enroll at tribal community colleges, 

which covers over 80% of Indian Country American Indian Higher Consortium (AIHEC, 

2012), it is important to research the challenges encountered by American Indian college 

students to meet their needs and address hurdles to their success. Success in terms of 

educational credentials that enables the building of native nations and contributes to the 

workforce of the United States. This undertaking is noteworthy given that tribal colleges 

and universities are vital to the future of American Indian communities, and data-driven 

decisions are critical to their continued existence. 

Theoretical Framework   

Astin's 1993 Input–Environments-Outcomes (I-E-O) Model serves as the 

theoretical framework for the study. The origins of the model come from Astin's 

examination of the graduate program's ability to produce Ph.Ds. Astin questioned to what 

extent the outputs of a program were a condition of the quality of its inputs (York, 

Gibson, & Rankin, 2015). Early explorations convinced Astin that accurate assessment 

required correctly describing student inputs, the educational environment students 

experience, and student outcomes (York et al., 2015).  

The model provides a framework for evaluating and understanding the outcomes 

of student populations. Astin’s model has served as a foundation for countless studies 

related to college student outcomes and, perhaps most notably, as the basis for Terenzini 

and Reason’s (2005) conceptual framework for studying college impacts (York et al., 
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Environment 

Input Outcomes 

C 

 

A B 

2015). The contextual model is composed of three elements, which are represented with 

the letters A, B, and C (see Figure 1) for a visual representation of the model, and the 

relationships of the three elements represented.  

 

 

 

 

 

 

 

 

 

FIGURE 1. Astin I-E-O Model.  

 

Inputs "refers to those personal qualities the student brings initially to the 

education program (including the student's initial level of developed talent at the time of 

entry)" (Astin, 1993, p. 18). Inputs also can be such things as antecedent conditions or 

performance pretests that function as control variables in research. Examples of student 

inputs might include demographic information, educational background, political 

orientation, degree aspiration, disability status, career choice, major field of study, and 

the reason for attending college (Astin, 1993). The inclusion of input data when using the 

I-E-O model is imperative because inputs directly influence both the environment and 

outputs, thus having a “double” influence on outputs, one that is direct and one that 

indirectly influences through the environment.  

Environment "refers to the student's actual experiences during the educational 

program" (Astin, 1993, p. 18). The environment includes everything and anything that 

happens during the program course that might impact the student, and therefore the 

outcomes measured. Environmental items can include things such as educational 
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experiences, practices, programs, or interventions. Environmental factors may include the 

program, personnel, curricula, instructor, facilities, institutional climate, courses, teaching 

style, friends, roommates, extra-curricular activities, and organizational affiliation (Astin, 

1993). Outcomes "refer to the 'talents' we are trying to develop in our educational 

program" (Astin, 1993, p. 18). In education, outcome measures have included indicators 

such as grade point average, exam scores, course performance, degree completion, and 

overall course satisfaction. 

In addition to these three relationships (A, B, & C), this study looked at the 

various interactions and the effects with the intent to understand students as they passed 

through various stages in their educational experiences. Having the knowledge of how 

students move through a system is essential to strategically study, plan, and design best 

practices for successful student experiences as a result of the newly acquired knowledge. 

To frame this study using the I-E-O model in the context of thinking about one aspect of 

the college experience from when the student enters the institution to when the student 

exits the institution. This theoretical model has many applications in the world of higher 

education, researchers have continued to use this model to frame their studies (Leonard, 

1996). 

Assumptions 

This study is conducted and written from the perspective of a tribal member 

uniquely positioned with a 27+ year career within tribal community colleges. Years 

comprised of teaching, academic advising, and administration; forming a holistic 

understanding of the process, procedures, and policy in this regard, or insider researcher. 

It has been my assumption over those years that our students are not first assigned 
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effectively into math courses in particular, and then compounded by ineffective delivery 

methods. As a result, factors into the historically low retention, persistence, and 

graduation rates; and the overall academic success of first-year tribal college students. 

Developmental education is one of the largest challenges faced by tribal community 

colleges today. From my experiences, I have concluded that little attention is being paid 

to how tribal community colleges are determining academic readiness, how tribal college 

students start college, and how they progress through college to completion.  

A major assumption of the college is that the students who choose to enter college 

can be successful, as measured by completion of the certificate and degree programs that 

they pursue. It is assumed that enrolling students in developmental courses will assist the 

student, who enter without adequate skills in Math, to be successful in their college 

studies. Additionally, this research was conducted with these basic assumptions: the data 

collected by the institution were accurate, valid, and reliable; the students in this study 

were representative of past and future students; the developmental and college-level math 

courses were essentially the same during the timeframe analyzed, regardless of instructor, 

time of day, or time of the year taught. 

Limitations 

Several limitations exist. First, the population that consists of student data used 

for this study is from a tribal community college that may be clearly different in many 

respects from mainstream community colleges. The results obtained from this study are 

specific to this tribal college may not be generalized to non-tribal colleges. Due to the 

diversity of the American Indian tribes and nations in terms of culture, beliefs, and the 

nature and level of involvement with their tribal college, summary data obtained in this 
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study are not representative of every tribal college, and inferences that could be drawn 

from the data are not appropriate for all tribal colleges. 

 Due to the comparatively small number of tribal colleges and universities to the 

total number of colleges and universities in the United States, and due to the relatively 

small number of American Indian students in higher education matched to the total 

number of students in higher education in the United States, and finally, due to the small 

percentage of American Indians in the population of the United States, it is not possible 

to generalize the results of this study to larger populations, or to infer trends identified 

among larger populations to American Indian populations. 

Delimitations 

This study is delimited to the selected American Indian tribal college in the 

United States, and to a sample of those students. This study is delimited to a focus on 

developmental [remedial] mathematics in the college placement courses, and does not 

include English or reading.  

Definition of Terms 

Various terms were found during this scholarly literature review inquiry that has 

various meanings and in a variety of contexts. The following list of definitions is offered 

to specify the intent of this researcher in use of these terms: 

1. First-Generation Student: Often, first-generation students are categorized simply as 

those who are the first in their family to attend college. Yet, this leads to questions 

about the postsecondary experiences of extended family members, older siblings, and 

even non-family adults who have important roles in the lives of students. Many 

institutions have chosen to use the federal definition officially developed for TRiO 
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program acceptance and to determine eligibility for Pell Grants which indicates first-

generation students come from families where their biological parents did not 

complete a four-year college degree (NASPA Foundation, 2017). 

2. American Indian/Native American/Native:  The expression American Indian, Native 

American, and native, are used interchangeably in the study as referenced in the 

context of time. Each refers to the Indigenous population in North America and those 

who identify as Native American or Alaska Native. This includes those who are 

members or descendants of both federally and state-recognized tribes.  

3. Two-Year Colleges: Often called a “junior” college or “community” college, is an 

institution that offers two academic years of education. Some two-year colleges are 

state-supported, or public: others are private (Homeland Security, 2019).  

4. Gateway Course: The first entry courses that satisfy the graduation requirement for a 

program of study. A gateway course is a course following completion of the 

developmental math sequence (Park, Woods, Hu, Jones, & Tandberg, 2016). 

5. Tribal Community College or University (TCU):  Defined in the Higher Education 

Act of 1965, ''Tribal College or University'' means an institution that qualifies for 

funding under the Tribally Controlled Colleges and Universities Assistance Act of 

1978 or the Navajo Community College Act. These institutions emulate “community” 

colleges, with the exceptions that tribal community colleges are usually located on an 

Indian Reservation, tribally controlled, federally supported, and operate under dual 

missions. Today several of the two-year tribal community colleges have gained 

university status and provide higher-level, advanced degrees such as bachelor's and 

master’s, thus referred to as Tribal Community Colleges or Universities (TCU’s). In 
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this study, the institution identified is a two-year tribally controlled community 

college. 

6. Persistence: A student’s behavior that results in a student-continuing enrollment at an 

institution beyond the first year (Hagedorn, 2005).  

7. Retention:  Retention rates measure the percentage of first-time undergraduate 

students who return to the same institution the following fall, and graduation rates 

measure the percentage of first-time undergraduate students who complete their 

program at the same institution within a specified period of time (National Center for 

Education Statistics [NCES], 2019).  

8. Voluntary Departure: The student's decision to depart from the institution for one or 

several reasons. The voluntary departure does not include leaving the institution due 

to academic dismissal or conduct dismissal (Tinto, 1993). 

9. Educational Credential: Often refer to academic or educational qualifications, such as 

degrees or diplomas that you have completed or partially-completed. "Credentials" 

can also refer to occupational qualifications, such as professional certificates or work 

experience 

10. Academic Year: The period-of-time generally extending from August to June: 

equated to two semesters. 

11. Postsecondary Institution: An institution that has as its sole purpose or one of its 

primary missions, the provision of postsecondary education.  

12. Open Admission: As admission policy whereby the school will accept any student 

who applies.  
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13. Remediation/Remedial Course: Courses defined by the National Center for 

Educational Statistics (NCES) as "courses in reading, writing, or mathematics for 

college students lacking skills necessary to perform college-level work at the level 

required by the institution" (McCleary, 1997). In an effort to avoid possible negative 

connotations associated with the term “remedial,” practitioners often use the term 

“developmental” to describe the courses and services offered to students below 

college-level (Boatman & Long, 2013). Therefore, the terms “remedial” and 

“developmental” are often used interchangeably in the literature and also be used 

interchangeably in this study. 

14. College-Level Math Course: Any math courses that students receive college credit 

upon completion and is required for the completion of a degree. 

15. Academically underprepared student. A student not prepared to succeed in one or 

more college-level courses and has the potential for college success when appropriate 

educational enrichment and support services are provided (Conley, 2007).  

16. College readiness. The level of preparation a student needs in order to enroll and 

succeed, without remediation, in a credit-bearing general education course at a 

postsecondary institution that offers a baccalaureate degree or transfers to a 

baccalaureate program (Conley, 2007). 

17. Developmental education course. Any course that utilizes principles of cognitive and 

student development that is designed to promote both affective and cognitive 

development, and designed to prepare students to do college-level coursework 

(Arendale, 2012). 
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18. Sequence completers. Students who passed the highest-level developmental course in 

their referred sequence are defined as sequence completers. 

19. Support services. Support services include a wide range of services offered by 

community colleges that include group tutoring, learning communities, supplemental 

instruction (SI), workshops, orientation, student success courses, and learning labs 

(Bailey, 2009; Boylan & Saxon, 2012). These services are meant to assist students 

outside of the classroom setting and contribute to their overall development as 

students (Bailey, 2009; Pierce, 2017). 

Organization of the Dissertation 

This study is organized into five separate chapters that build upon one another. 

The first three chapters of this dissertation serve as the groundwork for understanding the 

capacity and purpose of this research study. Chapter one serves as the introduction to the 

study. It contains an overview of the study, statement of the problem, the purpose of the 

study, the significance of the study, research questions, assumptions, limitations, 

delimitations, and the definition of terms. Chapter two contains the results of the review 

of the literature related to developmental education. The chapter sets the theoretical base 

for developmental research and is followed up with examples of empirical research that 

has been conducted. Chapter three describes in detail the methodology to be used in this 

research paper, as well as defining the sample population and setting in which the data 

were gathered. The chapter defines the variables used in the research project. The final 

two chapters include the results and recommendations. All the results of the statistical 

tests are found in chapter four. This chapter presents all of the findings in response to the 
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research questions. The fifth and final chapter presents a discussion, the implications, and 

directions for future research. 
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CHAPTER II 

LITERATURE REVIEW 

This chapter consists of an introduction, and then review of the literature as it was 

related to the tribal college movement, college readiness, assessment and placement tests, 

delivery methods, and researh in regard to the broad subject of developmental education. 

With the newly acquired understanding to serve data-driven research be used to make 

well-informed transformations in design processes and policies for the institution in this 

study.  

Introduction 

Broadly, this study addresses the issues of progression and completion that are 

critical to TCUs but not unique to them. In this study, a quantitative research design was 

used to conduct the analysis of the progression of students enrolled at a tribal community 

college from initial placement in developmental math [remedial course] or assignment in 

college-level math. Then to broaden the discussion by moving beyond considerations of 

the developmental math course and include a focus on the math coursework [sequence]. 

A sequence is defined as a process that begins with the initial assessment and referral to 

remediation and ends with the completion of the highest level developmental course 

(Bailey, Jeong, & Cho, 2010). The same course that upon completion, the students are 

ready for college-level coursework. Students were tracked as they progressed or failed to 

progress through their referred math sequence and then analyze those points at which 

students exited the sequence. The goal was to gain insight into why these students are 
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unlikely to go on to complete the first college-level math course and in addition, why 

these students are unlikely to go on to complete an education credential. Graduation rates 

of 60% or less have proven to be a concern (American Institutes for Research, 2009). 

Search Description 

 

The first task in conducting the literature review was to identify and build a 

journal of keywords to be used for effective searching. Several methods were introduced 

throughout the course of time in completing the literature review. The first technique 

introduced early in the doctoral program was to identify literature relevant to the study by 

examining other studies' references. Early searches, for example, included a broad topic 

of subject matter relevant to developmental education, remedial coursework, American 

Indian college students, tribal community colleges and universities, and community 

colleges. 

With an arsenal of keywords, an initial search began of higher education literature 

utilizing the Educational Resources Information Center (ERIC), EBSCOhost, and Google 

Scholar databases. These searches yielded multiple articles largely within the field of 

higher education. The literature review included search techniques that involved using 

various Internet-based search engines, identifying and searching a number of electronic 

databases, and employing the learned search terms consistent when conducting a 

literature review primarily by electronic means.  

A cohesive literature review was conducted in such a way that a new framework 

and perspective on the topic of developmental education. Is related to students attending a 

tribal community college were generated and three questions relevant to the topic were 

formulated upon the conclusion. The body of literature that makes up this chapter 
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includes related studies, have similar hypotheses or share research problems. The 

literature review is organized around the topic of the study rather than the progression of 

time, even though the progression of time will be relevant to some factors presented. 

Literature Review 

Thiel (2008) explained that much of the prosperity of the nation is due to the 

"innovations that resulted from research and development during World War II and 

afterward: (p. 45). They also reported, "a decrease in the number of American college 

graduates who have the skills, especially in mathematics, to power a workforce that can 

keep the country at the forefront of innovation and maintain its standard of living" (Thiel, 

2008, p. 45). These innovations were possible because the United States formerly led the 

world in mathematics and science education. Today, however, that is not the case.  

Postsecondary remediation has been a subject of ongoing debate among 

policymakers and educators for a long time (Martorell & McFarlin, 2011). Supporters 

argue that developmental courses and services expand educational opportunities for 

underprepared students, giving them a chance to gain the competencies necessary for 

college success and gainful employment. Opponents contend that developmental 

education is costly and that colleges should not pay for academic preparation that 

students should have received in high schools (NCES, 2016). Critics add that 

developmental coursework increases the requirements students need to fulfill before 

taking college-level courses, thereby prolonging time to degree and potentially hindering 

transfer and completion (NCES, 2016).  

As the debate on postsecondary level developmental education is ongoing, the 

research on developmental education abundant; the rigorous studies are limited, and there 
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is considerable uncertainty surrounding the short- and long-term effects (Kurlaender & 

Howell, 2012). Keeping in mind the relatively short history of tribal colleges and 

universities, 50 years or less, finding literature related to American Indians in higher 

education, is limited. Literature related specifically to an individual tribal college is 

extremely limited, and in terms of American Indian students and the effects of 

developmental education is almost non-existent.  Though there is one recent study that 

exists relevant to this study that was conducted at a peer institution, Sitting Bull College. 

Conducted in 2010 titled, “Do they work? Developmental Courses in Mathematics and 

English at Sitting Bull College.” (Bauer, 2010). The results overall were, “that one 

placement test and one study cannot possibly tell the entire story of the student who is 

placed in developmental coursework. But that the low success numbers support using 

other variables as measures of success for students who are placed in developmental 

coursework.” 

Recently the Strong Start to Finish initiative sought out data about American 

Indian, Alaska Native, and Native Hawaiian or other Pacific Islander students in 

developmental education, but found that disaggregated national student-level data on this 

important student population is not currently available (Strong Start to Finish, 2019). In 

contrast to other racial and minority groups, the literature on Native American attainment 

has stressed cultural relative phenomenon or question. There has been a board range of 

studies done on American Indians in higher education that have focused on models for 

student success. The number of studies completed within the last 10 years focusing 

specifically on American Indian tribal community college students, persistence, and 

completion is very minimal. 
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In conducting and composing a theoretical literature review, an examination into 

the body of theory was accumulated about developmental education and that already 

exists, the relationships between them, and then developed new hypotheses to be tested. 

This study expands the previous research conducted at two-year non-tribal community 

colleges to examine the impact of developmental courses on the academic outcomes of 

students with varying ability levels who began at a tribal community college. 

Tribal College Movement 

 Recognizing the importance of preserving and growing the nation’s Indigenous 

heritage, Tribal leaders demanded an end to curricula driven by an unnecessary need to 

indoctrinate Native Americans into white middle-class values and began a political 

movement of self-determination (Oppelt, 1990). Tribally controlled colleges and 

universities first emerged in the 1960s as part of this “self-determination” era of Native 

American education (Carney, 1999; Oppelt, 1990), and from the onset were established 

to serve a unique mission of sustaining and growing tribal culture. The first tribal college, 

built-in 1968 by the Navajo Nation of Arizona, was Navajo Community College, now 

named Diné College (Diné College, 2014). This began a proliferation of tribally 

controlled institutions, each representing the unique culture of the founding tribe and 

aimed at meeting the unique needs of the tribal community.  

Tribal colleges are similar to mainstream community colleges. However, the 

element that uniquely distinguishes them from other community colleges is their dual 

mission: 1) to rebuild, reinforce and explore traditional tribal cultures, using uniquely 

designed curricula and institutional settings, and at the same time; 2) to address Western 

models of learning by providing traditional disciplinary courses that are transferable to 
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four-year institutions (Tierney, 1992). In addition to serving individual students, tribal 

colleges also have a wider mission: to address issues of social justice as well as the social 

and economic needs of their tribal communities, through research, instruction, service, 

and other innovative means that also benefit their tribal communities (Stein, 2003; 

AIHEC, 1999).  This responsiveness to the higher education needs of communities across 

Indian Country continues to be the strength of TCUs. 

 In 2019, there are 37 Tribal Colleges and Universities in 16 States (AIHEC, 

2019). Several located in counties among the most impoverished counties in the U.S. 

(AIHEC, 2019). More than 230 federally recognized tribes are represented at TCUs. 

Students come from 30 states, and 130,000 American Indian and Alaskan Natives rural 

residence attend TCUs. Today these institutions' largest issues include equity in student 

appropriations at the federal and state levels, and the potential loss of Title III 

Strengthening Universities monies October 2019, which accounts for roughly 35 million 

dollars.  

Since many tribal colleges serve large reservation areas without adequate public 

transportation and do not offer student housing (AIHEC, 2012; His Horse Is Thunder, 

2012), the combination of challenges can be overwhelming. Yet students keep coming. 

But education is, as always, the key to social renewal, and without question the most 

significant development in American Indian communities since World War II. More than 

any other single institution, they are changing lives and offering real hope for the future.  

College Readiness 

The overwhelming majority of high school students aspire to postsecondary 

education (ACT, 2016). According to the National Center for Education Statistics in the 
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National Assessment of Education Progress and National Indian Educational Survey, 

students were asked to indicate whether they planned to go to college or another school 

full or part-time in their first year after high school. Fifty-seven percent of grade eight 

American Indian/Alaska Native students in low and high-density public schools and 55% 

in the Bureau of Indian Education schools indicated that they planned to go to college full 

time after high school (NCES, 2010). 

Despite high educational aspirations, students from some demographic groups are 

less likely than their peers to enroll in college after high school. Among college enrollees, 

students from these same demographic groups are less likely to persist in college and 

complete a degree. Students considered at greater risk than their peers for not persisting 

to a college degree include economically disadvantaged, underrepresented racial/ethnic 

minority and first-generation students (ACT, 2013). Traditionally, developmental 

education has intended to address whatever was missed in high school (Strong American 

Schools, 2008). But, increasing numbers of students are entering or returning to college 

underprepared for college-level coursework, and the number of students entering college 

placed in remedial courses continues to increase (Butrymowicz, 2017). Reports find that 

across colleges, the percentage of incoming developmental students has more than 

doubled. Rising from 18% to 41% in the fall of 2011 (Quint et al., 2013). The general 

purpose of these courses is to provide academically underprepared students with the skills 

they need to succeed in college and the labor market. Upon enrolling in college, however, 

students are often surprised to learn they need to take such courses, thereby illuminating 

an important disconnect between secondary (K-12) and postsecondary education. While 

many students and families believe that meeting high school graduation requirements will 



26 

adequately prepare them for college, in reality, students often need to take a more 

rigorous, demanding secondary school curriculum than that required by the district or 

state if they are to avoid remedial courses in college. A lack of alignment between the K-

12 and postsecondary education systems frequently results in confusing messages to 

students and their parents about how and what students should do to be able to enter and 

succeed in college (Venezia, Kirst, & Antonio, 2003). 

Far too many students graduate from high school underprepared for college-level 

work, and college readiness in math can often be the greatest obstacle to students’ 

success. Although developmental courses may provide necessary support to some 

underprepared students, a growing body of evidence suggests that students placed in 

developmental education, particularly those placed in developmental math, are highly 

unlikely to obtain an associate degree or transfer (Bailey et al., 2010; Calcagno, Crosta, 

Bailey, & Jenkins, 2007; Fong et al., 2015). The identified cause resulting in consistent 

low persistence, and graduation rates is the widespread concern nationwide regarding low 

rates of college readiness among high school graduates. Some estimates suggest that only 

one-third of high school graduates finish ready for college work; the proportion is even 

lower among older students (Bettinger et al., 2013). 

The majority of community college entrants will be referred to remediation in one 

or more subjects (Bailey et al., 2010). In fact, about half of all entering college take one 

or more remedial course and among those who take any, the average is 2.6 remedial 

courses (Chen, 2016). Other estimates have indicated that roughly 60% of community 

college students are referred to developmental math upon entry, a decision that could 

require a student to take a year or more of developmental courses before being able to 
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enroll in credit-bearing, college-level classes (Bailey et al., 2010). One of the primary 

explanations for college non-completion is that many entrants, despite having graduated 

from high school, nonetheless lack the basic academic skills required for success in 

college coursework (Baily et al., 2010).  

The most recent ACT National Report revealed a continued decline in the 

percentage of American Indian students who are meeting ACT college readiness 

benchmarks. Since 2013, when 19% of American Indian students were prepared for 

college, the rate has slowly but surely changed in 2017 to 16% of American Indian 

students meeting college readiness benchmarks (ACT, 2017). In a recent press release, as 

cited in a recent press release, ACT Chief Executive Officer Marten Roorda said: “ While 

it’s no surprise that underserved students fall behind their peers due to the inequities that 

test, it is extremely alarming and concerning to see how large this achievement gap really 

is.” “This gap presents a major risk to our nation’s goal for postsecondary completion and 

economic competitiveness, Roorda, said (ACT, 2017). 

What is Developmental Education 

To accommodate an influx of diverse students, many decades ago universities 

began implementing open-enrollment policies at the junior college and university levels, 

giving all students opportunities to pursue higher education. However, this also placed a 

greater demand on educational services because many of the students did not receive 

either adequate academic preparation or even a formal education before enrollment 

(Conforti, Sanchez, & McClarty, 2014). Therefore, in the 1960s, universities established 

remedial and compensatory education services and collectively called them 

“developmental education” (Dotzler, 2003). Remediation is and always has referred to 
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the teaching of stand-alone courses teaching pre-college material. Developmental 

education, on the other hand, is known by professionals in the field is the integration of 

courses and services governed by the principles of adult learning and development 

(Boylan & Bonham, 2014).  

 Remedial, basic skills or developmental education is defined as, “foundational 

skills in mathematics and English deemed necessary for students to be successful in 

college-level work” (Boatman & Long, 2017). Traditionally, developmental education 

has intended to address whatever was missed in high school (Boatman & Long, 2013). 

Participation in developmental education is also more common among several 

demographic groups, including black  

enrolled in a developmental course between 2010 and 2014.  Still, despite differences 

between particular groups of students, developmental education overall is widespread, 

affecting both disadvantaged and advantaged populations.  

Assessment or Placement Tests 

 

The majority of the public two-year colleges across the nation use either 

ACCUPLACER or COMPASS. These are computer-adaptive placement tests that 

identify student skills in Arithmetic, Algebra, and College-Level Math using an algorithm 

that responds to student performance (Mattern & Packman, 2009). The computer-

adaptive format adjusts the question level based on students’ patterns of answers. In 

effect, it produces a single measure of students’ math skills. But computer tests are not 

the only option for placement testing. ACT phased out COMPASS in 2016. 

Colleges use one of the two popular computer-adaptive tests or the Mathematics 

Diagnostic Testing Project (MDTP), a diagnostic test aimed at assessing student 
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proficiency on a range of topics, which instructors can theoretically use to inform their 

classroom instruction. Another purpose of the diagnostic test is to inform placement 

decisions. Researchers looked at what happened after two colleges switched from using 

the MDTP to using a computer-adaptive test. They examined placement accuracy and 

whether students persisted through their placed course and passed it successfully within 

one-year. They found the following: Students placed using results from computer-

adaptive tests were more negatively impacted by the placement decision than prior 

cohorts placed by MDTP, they were less likely to enroll and persist onto the next math 

course after the placement test switch. Consistent with other studies, diagnostic tests can 

provide information on student proficiency on a range of subtopics such as fractions, 

exponents, and reasoning which can improve math placement decisions and/or tailor 

instruction in math courses.  

Progression in Developmental Math 

Because students most commonly have to succeed in their assigned 

developmental course before moving on to the next course in the sequence, 

developmental courses are often the “gateway” to college-level courses. More campuses 

nationally restrict enrollment in some college-level classes until remediation is complete, 

and most require students placed into remediation to enroll in the course recommended 

by the institution (Butrymowicz, 2017). 

Students in need of multiple remedial courses in the same subject could thus take 

courses for more than a year before fulfilling their remedial requirements. Not 

surprisingly, in our study, as has been identified in other studies previously, students 

assigned first to the higher developmental mathematics courses complete their 
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developmental course sequence and move on to a college-level mathematics course at 

higher rates than those assigned to the lowest-level courses. In colleges that offer two 

levels of remedial math, 28% of the students were referred to the lowest-level course 

(Parker, Bustillos & Behringer, 2010). Rates are even lower for men, older students, 

African American students, part-time students, and students in vocational programs 

(Bailey et al., 2010). Because remedial courses rarely count toward a student’s graduation 

requirements, remediation may decrease rates of degree completion. The largest barrier 

for developmental student progression is attempting their initial course (Fong et al., 

2015). The higher that students start in their math trajectory, the more likely that they 

successfully completed. Across levels, most students exit the sequence by not attempting 

or not passing their initial course.  

Edgecombe stated that “mounting evidence suggests that the traditional sequence 

of developmental education courses hindered community college students from entering 

college-level coursework and ultimately earning a credential” (p. 1). The study, which 

used 2010 data from participants in Achieving the Dream, found that only 33% of 

students referred to any level of developmental math completed their course sequence 

within three years (Edgecombe, 2011). Only 17% of students who place in the lowest 

levels of developmental math complete their sequence.  

 When a student decides not to persist at a particular institution not only is the 

individual student affected, but the institution is also impacted by the loss. A thorough 

understanding of all factors related to student persistence is necessary for individual 

student success and institutional effectiveness. Student retention and persistence 

continues to be a growing issue on college campuses. Even with a strong student-focused 
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environment, a major challenge for TCUs is to meet or exceed their goals for student 

persistence, retention, and subsequent graduation. 

Challenges Surrounding Assessment  

Students assigned to developmental courses are deemed academically weaker 

than students assigned to college-level courses, and they graduate at lower rates than do 

students deemed college-ready (Bailey et al., 2009). But a lack of skill is not the only 

reason developmental students do not fare well in college. Research has found that 

traditional developmental education can hinder students in a variety of ways that could be 

improved through better policy and practice, such as placement instruments and 

processes (Hodara, Jaggars, & Karp, 2012). 

Student performance on standardized placement exams is weakly correlated with 

success in college-level courses; consequently, when colleges use these exams as the sole 

instrument of placement, a large proportion of students may be placed into courses for 

which they are underprepared or over-prepared (Belfield & Crosta, 2012; Scott-Clayton, 

2012). The tests’ poor predictive capability may be due to a number of factors, each of 

which represents a specific limitation of the typical assessment process. These include: 

(1) a lack of student preparation for the tests and understanding of the process, (2) a 

misalignment between the test content and academic curriculum and standards in college 

courses, and (3) the use of a single measure for placement. 

First, many students are unaware of the purpose and consequences of placement 

exams (Grubb, 2011; Venezia, Bracco, & Nodine, 2019). Open-access colleges may be 

reluctant to stress the high-stakes nature of the exams for fear that students will 

misinterpret them as admission exams (like the ACT or SAT used at more-selective 
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colleges). Students may be told that they cannot fail the exam, or that the exam is 

intended only to match them to the best possible courses. It is not surprising, then, that 

some students do not prepare for the exams or even set aside adequate time to complete 

them. Such students may have the potential to do well in a college-level course, yet 

perform poorly on the relevant placement exam. 

Second, standardized exams may have low validity because they are poorly 

aligned with the academic standards and expectations of college-level coursework. For 

example, math placement exams are typically designed to determine whether students are 

prepared for a college-level algebra course (Hughes & Scott-Clayton, 2011). Yet a 

liberal-arts student may be able to fulfill her college-level math requirement with a 

quantitative reasoning course, which does not require the same set of foundational 

concepts as college-level algebra (Cullinane & Treisman, 2010). As a result, even if the 

student prepared properly for the math exam and set aside sufficient time to complete it, 

her score on the exam may be a poor indicator of how well she would perform in her 

college-level math course. Another limitation is using single measures for placement is 

the inability of such measures to distinguish different student needs for remediation. 

Students differ in their comfort and mathematical concepts, their exposure to math in 

high school, their ability to interpret test questions given their English language 

proficiency, and the same time since their last math course (Bailey & Cho, 2010).  

Third, a single score on a test of academic proficiency provides only a partial 

indication of a student’s degree of readiness for college coursework (Conley, 2010). Non-

cognitive measures may be stronger predictors of course success. In particular, high 

school grade point average (GPA) is a better predictor than standardized placement exam 
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scores of students’ success in college-level math and English (Belfield & Crosta, 2012; 

Scott-Clayton, 2012), as well as a much stronger predictor of college graduation than 

SAT and ACT scores. This superior predictive power suggests that GPA signals far more 

than just math or writing proficiency; it is also a measure of student's motivation and 

perseverance (Belfield & Crosta, 2012). A more comprehensive and, perhaps, accurate 

assessment and placement process would determine students' college readiness in the 

areas of cognitive strategies, academic behaviors, and attitudes, and "college knowledge," 

domains that may be just as important for college success as academic proficiency in 

English and math (Conley, 2010; Karp & Bork, 2012). 

Limitations with Current Practices 

An accurate placement mechanism will direct students who are college-ready into 

college-level coursework while referring students who are academically underprepared 

for developmental coursework. Of community college students who enroll in 

developmental coursework, just 28% earn a degree within eight years, compared with 

43% of those who did not take any developmental coursework (Attewell et al., 2006). 

While these differences in outcomes could be attributed to differences in academic 

capabilities, a number of studies have employed a regression-discontinuity approach to 

compare similar students with placement test scores just above and below the cutoff and 

found that developmental enrollment has null or negative effects on short- and long-term 

outcomes (Bailey et al., 2015). A null impact on completion would indicate that students 

who score just below the cutoff and are referred to developmental education earn 

credentials at roughly the same rates as similar students who enter directly into college-

level coursework. Thus, the introduction of pre-degree coursework does not improve 
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college completion rates, but rather extends the time required to earn a credential and 

increases the cost to students (Crisp & Delgado, 2014; Scott-Clayton & Rodriguez, 

2012). 

Moreover, scores on entry assessments are not highly correlated with success in 

initial college-level courses. When used as the sole measure for course placement, these 

tests incorrectly place many incoming students (Bailey et al., 2015; Belfield & Crosta, 

2012; Scott-Clayton, Crosta, & Belfield, 2014). For example, using data from a 

community college system in a large urban setting, Scott-Clayton (2012) demonstrated 

that high school grade point average (GPA) explained a greater share of variation in 

outcomes for gatekeeper math courses than placement test scores. A combination of 

placement test scores and high school achievement measures yielded the greatest 

explanation of variance. Another limitation of using single measures for placement is the 

inability of such measures to distinguish different student needs for remediation. Students 

differ in their comfort with mathematical concepts, their exposure to math in high school, 

their ability to interpret test questions given their English language proficiency, and the 

time since their last math course (Bailey & Cho, 2010). 

Effectiveness of Developmental Education 

The goals of the developmental education process are threefold: to ensure that 

students are successful in their first college-level courses, to provide students with the 

additional preparation needed to succeed in later courses; and to enable institutions to 

maintain standards of academic quality and rigor in college courses. But, research has 

challenged the notion that the traditional developmental education process improves 

students’ long-term academic success, given that the majority of students who enroll in 
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remedial courses never complete their requirements, much less move on to college-level 

coursework (Bailey et al., 2010). As researchers and practitioners work to clarify the 

problems with the current system and test potential solutions, many have focused on 

improving the developmental curriculum or course pedagogy (e.g., Edgecombe, 2011; 

Hodara, 2011; Perin, 2011), while others have examined the assessment process itself 

(e.g., Hughes & Scott-Clayton, 2011; Venezia, Bracco, & Nodine, 2010).  

Student performance on standardized placement exams is weakly correlated 

with success in college-level courses; consequently, when colleges use these exams as 

the sole instrument of placement, a large proportion of students may be placed into 

courses for which they are underprepared or over-prepared (Belfield & Crosta, 2012; 

Scott-Clayton, 2012). The tests’ poor predictive validity may be due to a number of 

factors, each of which represents a specific limitation of the typical assessment process. 

These include: (1) a lack of student preparation for the tests and understanding of the 

process, (2) a misalignment between the test content and academic curriculum and 

standards in college courses, and (3) the use of a single measure for placement. 

First, many students are unaware of the purpose and consequences of the 

placement exam (Grubb, 2011). Qualitative research has documented that students are 

often uninformed about the significance of placement tests (Venezia et al., 2010) and that 

administrators face trade-offs between efficiency and effectiveness when deciding upon 

placement policies (Jaggars & Hodara, 2011). Colleges admit that many, if not most 

students, take placements tests without understanding their purpose or high-stakes nature 

(Safran & Visher, 2010). Interviews with community college students have found that 
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they were unprepared for the content and format of the tests, that they were still confused 

to discuss their results and subsequent course-taking options (Venezia at el., 2010). 

Open-access colleges may be reluctant to stress the high-stakes nature of the 

exams for fear that students will misinterpret them as admission exams (like the ACT 

or SAT used at more-selective colleges) (Hodara at el., 2012). Students are told in 

many instances, from my experiences, that they cannot fail the exam, or that the exam 

is intended only to match them to the best possible courses (Hodara at el., 2012). It is 

not surprising, then, that some students do not prepare for the exams or even set aside 

adequate time to complete them. Such students may have the potential to do well in a 

college-level course, yet perform poorly on the relevant placement exam (Hodara at 

el., 2012). 

Second, standardized exams may have low validity because they are poorly 

aligned with the academic standards and expectations of college-level coursework. For 

example, math placement exams are typically designed to determine whether students 

are prepared for a college-level algebra course (Hughes & Scott-Clayton, 2011). Yet a 

liberal-arts student may be able to fulfill her college-level math requirement with a 

quantitative reasoning course, which does not require the same set of foundational 

concepts as college-level algebra (Cullinane & Treisman, 2010). As a result, even if 

the student prepared properly for the math exam and set aside sufficient time to 

complete it, her score on the exam may be a poor indicator of how well she would 

perform in her college-level math course. 

Third, a single score on a test of academic proficiency provides only a partial 

indication of a student’s degree of readiness for college coursework (Conley, 2010). 
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Non- cognitive measures may be stronger predictors of course success. In particular, 

high school grade point average (GPA) is a better predictor than standardized 

placement exam scores of students’ success in college-level math and English (Belfield 

& Crosta, 2012; Scott-Clayton, 2012), as well as a much stronger predictor of college 

graduation than SAT and ACT scores. This superior predictive power suggests that 

GPA signals far more than just math or writing proficiency; it is also a measure of 

student’s motivation and perseverance.  

A more comprehensive and, perhaps, accurate assessment and placement 

process would determine students’ college readiness in the areas of cognitive 

strategies, academic behaviors, and attitudes, and “college knowledge,” domains that 

may be just as important for college success as academic proficiency in English and 

math (Conley, 2010). There are a variety of studies that stand-alone remedial courses 

are often ineffective for many students (Boatman & Long, 2010; Complete College 

America, 2012). As a result of students placed in these courses using marginally 

accurate assessment instruments and questionable placement scores (Hughes & Scott 

Clayton, 2011). Furthermore, students are typically uninformed about the 

consequences of placement test scores and unprepared to perform well (Hodura, Smith 

Jaggers, Mechur, & Karp, 2012). As a result, developmental education becomes a 

terminal barrier for many students.   

The extensive research on developmental assessment has identified many 

challenges with the typical assessment process. In spite of the significant investment in 

developmental education, and the well-intended interests of those that support or detract 

the effectiveness of development education, and founded on studies that consistently 
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draw generalization based on a single institution's data, it remains that effectiveness has 

never been clearly established, especially for the weakest students (Handel & Williams, 

2011). Understanding how students actually progress through their college programs is 

essential in developing strategies and choosing appropriate interventions to improve 

student outcomes.  

Assessment and Placement Studies 

Recent research has focused greater attention on the placement testing process 

by which students are assigned to remedial courses. Using New York Community 

college data, Belfield, Jenkins, and Crosta (2014) conducted a study of the validity of 

high school data and placement tests for predicting college course grades. Belfield, 

Jenkins, and Crosta (2014) found that “placement tests do not yield strong predictions 

of how students will perform in college” (p. ii). According to Belfield and Crosta 

(2012), the accuracy of placement tests has severe error rates using cut-off test scores. 

The error rate for English was three out of ten students misassigned; math error rates 

are lower (Belfield & Crosta, 2012). Belfield, Jenkins, and Crosta (2014) found that 

“using high school GPA instead of placements tests reduces the error rates by half 

across English and math” (p. ii). 

The use of the new placement test by the Virginia Community College System 

Office has shown promise for reducing the number of students placed in developmental 

education and for increasing the number of students completing college math 

(Rodríguez, 2014). In fall 2012, Rodriguez (2014) found a 24% higher placement rate 

into college math for first-time, first-year students using the customized placement test 

as compared with peers who used the COMPASS placement exam in the fall of 2010. 
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The percentage of students who placed into and completed college math grew by 10% as 

the fall 2012 cohort progressed. (Rodríguez, 2014).  

Using placement tests to place students in developmental or college-level courses 

appropriately is an area of concern for community college leaders. One challenge to 

community colleges has been the student's varied characteristics made predicting success 

in community college courses more difficult (Armstrong, 2000). Armstrong added that 

“sorting students by using cutoff scores on a test may mask important individual student 

characteristics and situations” (p. 682). As researchers and practitioners work to clarify 

the problems with the current system and test potential solutions, many have focused on 

improving the developmental curriculum or course pedagogy (Edgecombe, 2011, 

Hodara, 2011, & Perin, 2011), while others have examined the assessment process itself 

(Hughes & Scott-Clayton, 2010).  

The limited impact of assignment to remediation may be due to the fact that some 

students are misclassified by the testing process as needing remediation (Scott-Clayton et 

al., 2014). Students who are college-ready but assigned to remediation incur unnecessary 

extra tuition and time costs and progress more slowly toward completion; they are likely 

to be discouraged by their experiences, without any corresponding gains in credits earned 

or degrees completed. Conversely, assigning unprepared students to college-level 

coursework generates a different set of potential. We are careful to draw a distinction 

here between the impact of assignment on remediation and the impact of actually 

completing a remedial course.  

The studies cited here focus on the former since it is the margin over which 

policymakers have direct control. These students are much more likely to drop out and 
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lose their investment of time and money in a college education, which they might have 

completed if they had first taken remedial courses (Boatman & Long, 2010). Also, 

underprepared students in college-level courses may impose negative peer effects on 

students who are ready for college-level work (Carrell, Fullerton, & West, 2009). Hence, 

recent research has focused greater attention on the placement testing process by which 

students are assigned to remedial courses. 

While placement testing itself is ubiquitous at community colleges, there is 

variation in the types of tests that are used, the rules for exemption, and the cutoff scores 

for college-level placement; it is not always clear what drives differences in these policies 

from institution to institution (Fields & Parsad, 2012; Hughes & Scott-Clayton, 2010). 

Qualitative research has documented that students are often uninformed about the 

significance of placement tests (Venezia et al., 2010) and that administrators face trade-

offs between efficiency and effectiveness when deciding upon placement testing policies 

(Jaggars & Hodara, 2011). Scott-Clayton et al. (2014) highlight the imperfect accuracy of 

test-based placement decisions. Using detailed information on test scores and high school 

performance, they estimate that roughly one-quarter of test-takers in math is severely 

misassigned (either to college-level courses when they are predicted to fail or to remedial 

coursework when predicted to do well without it). Scott-Clayton et al. found that in many 

cases, the placement tests add little predictive value beyond that which could be obtained 

from using high school performance measures (grades and units completed by subject) 

alone. Another recent study found that increasing access to college-level math courses via 

the introduction of a new placement test and placement policy resulted in significant 

increases in the number of test-takers successfully completing college-level math; under 
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the prior placement policy, a substantial number of these test-takers would have been 

assigned to remedial math (Rodríguez, 2014). It is possible that if colleges devoted more 

resources to their systems for remedial assignments, they could improve the accuracy of 

placement. 

Traditional Models of the Delivery of Developmental Math  

Until about 2012, there was no particular legislative attention being paid to the 

remedial course (Boylan, Brown, & Anthony, 2017). There were, however, some reports 

suggesting that the remedial course was not working well (Bailey, Jeong, and Cho, 2011; 

Martorell & McFarlin, 2011). Even more influential was a report by Complete College 

America entitled, "Remediation: Higher Educations' Bridge to Nowhere" (2012). This 

report claimed that remedial courses were a dead-end because few students passed them 

and even those who did rarely passed the college-level courses in that subject. Faced with 

the evidence, policymakers, administrators, and researchers began calling for a change in 

developmental education policies and practices (Bettinger, Boatman, & Long, 2013). One 

of the main efforts to reverse low success rates among remediated students involves 

changing the way community college structure or teach or deliver, developmental 

education (Rutschow & Schneider, 2011). Postsecondary institutions across the country 

offer developmental courses structured in a variety of ways. The traditional 

developmental course generally takes a fifteen-week, semester-long format. Courses are 

typically, but not universally offered for credit, but don't count towards a graduation 

requirement. The vast majority of colleges offer multiple levels of developmental courses 

within a subject area (Butrymowicz, 2017). 
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Developmental math has been traditionally delivered as a sequence of courses that 

resemble a high school math progression focused on teaching algebraic content. 

Researchers find that being placed into a traditional developmental math sequence may 

predispose students to academic failure in two ways (Grubb, 1999). Community colleges 

across the United States are developing new or alternative models of delivery to address 

the perceived flaws of traditionally delivered developmental education by reducing 

potential exit points and the amount of time spent in development education (Kosiewicz, 

Ngo, Fong, 2016).  

First, placement into developmental math inherently increases the amount of time 

and money a student must spend in college to earn a degree or transfer, which may 

dissuade some from enrolling in or persisting through college (Hanford, 2016). Second, 

traditional models of delivery, which are typically lecture-based, often employ remedial 

pedagogies that focus on drills and sub-skills and that are disconnected from other 

courses and real-world applications; these approaches may not adequately respond to the 

academic needs and behaviors of remediated students (Grubb, 1999). Traditional as a 

series of lecture-based, semester-long courses, research suggests that developmental 

education increases the amount of time a student must spend in school and the possibility 

that a student will drop out in between semesters, resulting in a situation ripe for non-

completion (Bailey, 2009; Melguizo et al., 2008).  

In response to legislative mandates, some community colleges have started to 

employ alternative models to deliver developmental education. Each alternative model or 

approach uses a different strategy to address the perceived flaws of the traditional 

delivery model, and falls under four broad categories (a) helping students shore up skills 



43 

prior to entering college; (b) providing supplemental instruction, such as tutoring and 

advising; (c) reducing the number of time students spend in developmental education; 

and (d) redesigning curriculum and learning. 

However, there is a concern that the lowest developmental students would not 

benefit from an accelerated program; the lowest-achieving students would have 

performed better in a traditional semester-by-semester sequence of remedial courses 

(Jaggars et al., 2015). "Overall, we find that accelerated developmental education 

provided students with a strong positive boost regarding their probability of enrolling in 

and completing college-level math and English" (Jaggars et al., 2015, p. 20). To have 

maintained successfully accelerated pathways, colleges needed to incorporate rigorous 

content provided systematic faculty development and enlisted targeted student supports 

(Jaggars et al., 2015). 

Reducing the Amount of Time in Developmental Education 

Alternative models of delivery that reduce the number of time students spend in 

remediation directly address the potential negative consequences of long multicourse 

sequences (Kosiewicz, Ngo, & Fong, 2016). Students with the most remedial 

requirements to complete are the least likely to persist (Kosiewicz, Ngo, & Fong, 2016), 

and extending the amount of time in remediation has been found to decrease semester-to-

semester persistence. The existence of “exit points” separating courses in developmental 

education sequences has also been a point of concern because each one gives students a 

way out of each sequence. 

Acceleration, compression, and modularization models are three alternative 

delivery approaches designed to shorten the amount of time spent in developmental 
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education and make the sequence more seamless. The majority of developmental students 

drop out of college before completing their developmental course sequence due to a 

failed course, or because they cannot enroll in the next course in the sequence due to lack 

of course offerings (Bailey et al., 2015; Scott-Clayton & Rodriguez, 2012). Due to high 

attrition rates, colleges have experimented with accelerated curriculum structures wherein 

student’s complete remedial courses sooner (Bailey et al., 2015). “The traditional 

sequence of developmental courses undermined academic achievement in part because it 

has a multitude of exit points (Edgecombe & Columbia University, 2011, p. 1). Students 

chose never to enroll or dropped out between courses in the sequence (Bailey & Jaggars, 

2016; Bailey et al., 2015; Edgecombe, 2011). Consequently, the lack of sequence success 

led many practitioners to experiment with restructuring the developmental math sequence 

of courses (Bailey et al., 2015; Edgecombe, 2011).  

Acceleration models. Typically combine developmental courses to reduce the 

number of courses a student must complete enrolling in college-level courses (Hern, 

2012). Acceleration of developmental math courses involved reorganizing the curricula 

in ways that expedited the completion of coursework (Edgecombe, 2011). Acceleration 

of remedial coursework reduces exit points and matches learning outcomes with college-

level courses (Bailey et al., 2015). Within the tribal college setting, about one in five 

students entering a tribal college hold a GED and are more likely to place into remedial 

courses (Gonzalez, 2012). One tactic that TCUs are finding effective for these students to 

finish their coursework is accelerated learning. “When people come in for a one-year 

program, they actually want to finish it in one year,” says Karen Cary, chair of the 

department of professional studies at Leech Lake (Gonzalez, 2012).  
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Modularization models. Another approach to redesigning developmental 

education curriculum is to “modularize” the content, which involves, for instance, taking 

a semester-long develop-mental course and dividing it up into distinct modules that 

address specific competencies or skills (Nodine et al., 2013). Through this modularization 

approach, diagnostic placement tests are used to determine the specific areas in which a 

student needs additional support to be ready for college-level courses. In modularization, 

students are required to focus only on those identified areas in which they need additional 

support through customized intervention modules targeted to address the specific 

competencies or skills that they need to improve and not on content areas that they have 

already mastered. Modularization is one way to provide a more targeted approach to 

developmental education that focuses on students’ needs and enables them to get through 

the necessary developmental curriculum more quickly. 

There is some evidence from other states on the effectiveness of these 

instructional strategies. In North Carolina and Virginia, for example, both states 

implemented multiple one-unit math modules in which students enroll based on their 

specific math needs Edgecombe, 2016). Modular and contextualized courses still 

typically require that students enroll in at least one semester of developmental education 

coursework before enrolling in the gateway course. Findings from evaluations of these 

models are mixed, in part because of the way these evaluations were conducted. 

Correlational studies show that students in the California Acceleration Project were more 

than twice as likely to complete college-level courses than their peers (Hern, 2012). Two 

other studies found that modularized developmental education at Jackson State 

University in Tennessee was positively associated with passing rates, improved learning 



46 

outcomes, and increased retention in and completion of developmental math (Epper & 

Baker, 2009).  

Yet, causal methods studies paint a more complex picture. Using both difference-

in-difference and regression discontinuity approaches, Boatman (2012) found that 

Tennessee students in accelerated courses (at Cleveland State Community College) and 

modularized developmental math courses (at Jackson State University) completed more 

units but failed to persist at the same rate as their traditional counterparts.  

Compression model. One potential approach to redesigning developmental 

education curriculum is to compress curricular sequences, eliminating some of the layers 

of develop-mental education previously required. For instance, where a student might 

previously have been designated as needing two semesters of developmental math, a new 

course might be designed to fit that content into one semester, thus accelerating the 

student’s path into credit-bearing courses. Research (Hern, 2010) has indicated that the 

more exit points a student has between enrolling in developmental education and 

subsequent credit-bearing courses, the more likely they are to drop out. The accelerated 

semester thus gives students one less chance to exit the system. Hodara and Jaggars 

(2012) used matching methods and found that students in compression programs in the 

City University of New York were more likely to pass college math and complete their 

degrees, yet obtained the same number of credits as traditional developmental education 

students. Based on this range of results, the true effects of acceleration, compression, and 

modularization models remain unclear. 
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Redesigning Curriculum and Learning 

Alternative models of delivery that redesign curriculum in developmental 

education inherently change curricular content and how students learn developmental 

education. This approach is founded on the idea that pedagogical practices and curricula 

promoting reasoning skills, conceptual understanding, and real-world applications, more 

so than procedural knowledge, are key to increasing student success (American 

Mathematical Association, 2018).  

Statway, a program developed by the Carnegie Foundation for the Advancement 

of Teaching, is perhaps one of the best known types of curricular redesign in 

developmental math, and is built on the belief that mastery of statistical concepts yields 

more academic benefits to students pursuing non–Science, Technology, Engineering, and 

Mathematics (STEM) fields of study (Cullinane & Treisman, 2010). Other forms of 

developmental education redesign we discuss are learning communities, co-requisite 

courses, and guided pathways (Belfield, Jenkins, & Lahr, 2016; Rutschow & Schneider, 

2011).  

Learning Communities. Require students to enroll in developmental education 

courses as cohorts and engage in collaborative learning experiences with a core group of 

professors and peers. This approach is founded on the belief that meaningful interactions 

between students and faculty can improve communication and content understanding, 

and thus student success (Tinto, 1997).  

These models address the unstructured nature of community college academic 

programs by encouraging colleges to define learning outcomes and align curricular 

experiences and support services with students’ specific college and career goals (Bailey 
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et al., 2015). Although some of these reforms are gaining traction, the evidence on their 

effectiveness remains limited. (Smith, 2016). 

In 2011, Manpower Demonstration Research Corporation (MDRC) did a review 

of studies on remedial education delivery and found: "Programs that show the greatest 

benefits with relatively rigorous documentation either mainstream developmental 

students into college-level courses with additional supports, provide modularized or 

compressed courses to allow remedial students to more quickly complete their 

developmental work, or offer contextualized remedial education within occupational and 

vocational programs. Despite the insistence that the delivery of developmental education 

must be reformed to better meet the needs of students, recent research focuses almost 

exclusively on reform initiatives encouraged by state legislation or spearheaded by 

philanthropic organizations whose intent is to expand and test the effectiveness of 

particular alternative delivery models (Rutschow & Schneider, 2011). 

Conceptual Models 

` Three-Legged Stool Conceptual Model. A new conceptual model aimed at 

increasing gateway math course completion is best represented as a three-legged stool, as 

a way to visualize the relationship of the components (Mireles, Acee, & Gerber, 2014). 

The seat was the gateway or college-level math course, and the legs of the stool that 

support the seat were developmental mathematics, learning support, and academic 

support services (Mireles et al., 2014). A novel aspect of the new model was the inclusion 

of learning support, real-world problems, hot topics, and question and answer sessions 

(Mireles et al., 2014). The learning supports helped to better contextualize college-level 

mathematics (Mireles et al., 2014). Students who placed into developmental mathematics 
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and concurrently enrolled in college-level algebra made statistically significant 

improvements in their mathematics proficiency (Mireles et al., 2014). 

These aforementioned student success strategies have helped to increase overall 

fall to fall retention rates of students (Bailey, 2015). Even students with the lowest test 

scores on placement tests have been successful in the co-enrolled model, but these lower-

performing students are reported to have had strong academic support while they took 

college-level coursework (Jaggars, 2015). Several other different models currently exist, 

including fast-track courses, which compress the developmental education course 

curriculum into several weeks or a half-semester; self-paced, or modularized, courses, 

which break apart semester-long developmental education classes into smaller, 

competency-based units. Non-experimental research on each program type has shown 

higher pass rates in remedial and subsequent college-level courses (both in math and in 

writing), as well as higher rates of student persistence. Reforms with clear placement and 

assessment policies have improved students’ college readiness through clearer 

communicated policies, and communicate expectations that students must achieve (Scott-

Clayton & Rodriguez, 2012).  

Developmental Education Reforms 

States and institutions are using several different models to reform their 

developmental education programs. The different approaches to these reforms depend, in 

part, on the subject matter (mathematics or English), the local context, and the particular 

needs of the student population (Bracco, Austin, Bugler, & Finkelstein, 2015). For 

instance, the reforms may address the design of the developmental courses, when and 
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where the developmental courses are offered, or how students are determined to be 

“ready” for credit-bearing coursework. 

To address the challenge of large numbers of students being placed into 

developmental education and not enough moving on and succeeding in subsequent credit-

bearing courses, several of the Core to College states have undertaken statewide efforts to 

redesign their developmental education programs. This brief describes one of these 

particular efforts and identifies some of the key lessons learned from these efforts to date. 

Colorado. Colorado Community College System (CCCS), comprising 13 

institutions, is currently redesigning its developmental education program (CCCS, 2013). 

In Colorado, as in many other states, a number of students who start developmental 

courses fail to complete a college degree. The goal of redesigning the CCCS program and 

curriculum is to “accelerate students by reducing the amount of time, the number of 

developmental credits, and the number of courses in the developmental sequence so 

students can be successful in a college-level course” (CCCS, 2013). 

A cross-institution developmental education task force spent 18 months studying 

approaches in other states as well as exemplary programs within the state. Drawing on 

successful examples across the country, In February 2013, the task force designed a new 

set of common English and mathematics developmental education courses, using 

backward design principles, based on what students need to know on their first day of a 

credit-bearing course. The aim was to get students into 100-level (entry-level) classes no 

later than their second term of college enrollment. For mathematics, the task force 

identified three different potential pathways for students (non-transfer, non-algebra 

transfer, and algebra) depending on their ultimate career goal or major area of interest, 
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and created separate developmental courses for these different pathways. As of fall 2014, 

only these newly designed common courses were offered for those students requiring 

developmental education in all of Colorado’s community colleges. 

Multiple Measures for Placement Decisions 

Another way that states are reforming developmental education is by examining 

and updating the policies for how students are placed into developmental courses in the 

first place. Placement into college-level courses, particularly at the community college 

level, has traditionally been based on the results of standardized test scores alone. 

However, recent research has shown that standardized tests may not be the most accurate 

measure for placing students into credit-bearing courses, particularly when used as the 

sole measure for placement, and often result in “severe error” in which students are 

placed into developmental education when they could actually succeed in the college-

level course (Belfield & Crosta, 2012; Scott-Clayton, 2012). 

Researchers have identified the use of [multiple measures] as a way to increase 

placement accuracy, and have suggested that using multiple measures to inform 

placement decisions may more comprehensively support the transition from high school 

to entry-level, credit-bearing college coursework. Common multiple measures include, 

but are not limited to, additional test scores from alternate assessments, high school grade 

point average (GPA), high school grades in specific classes, life experiences, and 

counselor input and referrals (Bracco, Austin, Bugler, & Finkelstein, 2015). Many states 

and institutions are experimenting with the use of multiple measures to inform placement 

decisions in an attempt to identify more students who might be ready for college-level 

courses than would be indicated by their scores on a single standardized test alone 
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(Bracco et al., 2015). Another limitation is using single measures for placement is the 

inability of such measures to distinguish different student needs for remediation. 

Preparing Students for the Process  

Colleges worked to prepare students for the placement exams at two different 

points. While a small but growing number focused on students who were taking the exam 

for the first time, most focused on students who were re-taking the exam after an initial 

failure. For first-time test-takers, the majority of colleges provided links to sample tests 

on their websites to help students prepare for the placement exams, but only a handful 

had any systematic practice in place to direct students to these online materials or other 

test-prep resources. The exception was a few technical colleges in Georgia that required 

entering students to sign contracts prior to testing stating that they were informed about 

the test, its purpose, and what they could do to prepare. These colleges also provided free 

tutoring to help entering students prepare for the test. 

Overall, implementing a placement test review seems to improve placement 

accuracy, in that it increases student access to college-level coursework without harming 

their academic success. For example, the descriptive findings from the North Carolina 

college show that from fall 2010 to spring 2011, among all students who took the review 

course before re-testing, about 60% tested at least one level higher in the developmental 

reading and English sequence than they had previously tested, and about 35% of students 

tested at least one level higher in the developmental math sequence. Additionally, these 

students had similar or higher pass rates in the courses they retested into, compared with 

their counterparts who placed directly into the course. 
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In contrast to the rareness of first-time test-prep resources, all colleges that 

allowed re-testing directed students to online review materials, and some offered “brush-

up” or “refresher” courses prior to re-testing. Perhaps the most systematic and 

comprehensive re-test review was created by a North Carolina community college. Their 

review was initially designed as a set of face-to-face review sessions, which was required 

prior to re-testing among students who placed into two or more developmental courses. 

The success of this practice convinced college leaders that the review and the opportunity 

for re-test should be offered to all students who placed into developmental education.  

Summary 

Developmental education remains an area wide open for further research and 

innovation. Given the alarmingly low success rates for developmental students, these 

programs can no longer afford not to react. The current research demonstrates that minor 

modifications in developmental education programs are insufficient for producing 

dramatic improvements in student achievement. Educators, policymakers, and 

researchers, however, have an opportunity to build on what has been learned about 

promising interventions in order to develop and evaluate innovative efforts aimed at 

transforming the educational experience of academically underprepared students. As the 

field advances, it will become increasingly important to replicate these early results using 

more rigorous and reliable methods whenever possible. In addition, to be successful on a 

wide scale, new reforms in developmental education need to address two institutional 

issues at the core of policy and practice. 
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CHAPTER III 

 

METHODOLOGY 

Chapter three presents the research questions and hypotheses, population and 

sample data, data sources, a description of the transcripts and variables that were 

analyzed, and the data analysis procedures used.  

Introduction 

The purpose of the study is to understand if there is a difference in student 

persistence and outcomes based on their placement to either developmental or college-

level math. For this study, a quantitative research design is used to conduct an 

examination of the progression of students enrolled at a tribal community college from 

initial placement in developmental math [remedial course] or assignment to the first 

college-level math course. The study focus is developmental mathematics courses, which 

in general have the highest rates of failure and non-completion of any developmental 

subject area (Bonham & Boylan, 2012). Consider that 68% of college and 40% of 

university students took a remedial course (U.S. Department of Education [USDOE], 

2017). Once enrolled, only 50% of college students and 40% of university student’s 

complete developmental education courses within 6 years of first enrolling (Chen & 

Simone, 2016). The discussion is broadened by moving beyond consideration of the 

developmental course and focus attention to include the developmental math sequence. A 

sequence is defined as a process that begins with the initial assessment and referral to 

remediation and ends with completion of the highest level developmental course (Bailey 
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et al., 2010). The same course that upon completion, the student is ready for college-level 

math coursework. The study tracks students as they progressed or failed to progress 

through their referred sequences of developmental course and analyzing those points at 

which they exit the sequence. 

The goal is to gain insight into why these students are unlikely to go on to 

complete the first college-level math course and in addition, why these students are 

unlikely to go on to complete an education credential. With the newly acquired 

understanding, to serve data-driven research be used to make well-informed 

transformations in design processes and policies for the institution in this study. 

The goals of this study were to ascertain answers to the following questions: 

Research Questions 

The research questions that frame this study are as follows: 

1. Is there a difference in students completing the first corresponding college-level math 

course in three years for those placed in developmental math courses versus those not 

placed?  

The hypothesis (H0) is that there will be a difference given the majority of 

students who enroll in developmental coursework seldom complete the corresponding 

college-level course requirements.   

The rationale for the hypothesis is the common concern in that placing students 

into multi-semester, non-credit remedial course sequences as a pre-requisite to enrollment 

in college-level math results in most students leaving the system and never making it to a 

college gateway course (Bailey, 2015; Vandal & Complete College, 2014).  



56 

2. Is there a difference in student’s persistence when completing the math sequence in 

three years, for students placed in a developmental math course versus those not?  

The hypothesis (H0) is that there will be a difference between students with 

remedial requirements to complete, in that they persist lower than students with college-

level requirements to complete.    

The rationale for the hypothesis is students who are often assigned to a sequence 

of developmental math courses comprising of one or even more levels below the 

gateway-level math have lower persistence rates than students placed in the college-level 

math. Bailey, Jeong, & Cho (2010) found that only 20% of students referred to 

developmental math ultimately completed their course sequence. 

3. Is there a difference in students earning an educational credential in three years of 

those placed in developmental math coursework versus those not? 

The hypothesis is (H0) that there will be a difference in the outcome for student 

because enrollment in developmental education delays time to degree and that these 

students are less likely to graduate than non-remedial students. 

The rationale for the hypothesis is the common concern in that the majority of 

students placed in developmental courses following the assessment and placement 

process do not progress through course sequences to complete college-level courses or 

earn postsecondary credentials (Bailey et al., 2010; Fong et al., 2015). 

Study Design 

For this study, a quantitative research design was used to conduct an examination 

of the possible association between were from student’s transcripts and were analyzed to 

look for statistically significant differences in student’s progression from initial 
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placement in developmental math [remedial course] to the first-college level math course 

for three years or until their eventual departure. The study focus is the mathematics 

courses, which in general have the highest rates of failure and non-completion of any 

developmental subject area (Bonham & Boylan, 2012).  The goal is to gain insight into 

why these students are unlikely to go on to complete the first college-level or gateway 

level math courses and in addition, why these students are unlikely to go on to complete 

an educational credential. The sample (n=213) for this study included only students 

entering the institution for the first-time, full or part-time, degree seeking and enrolled in 

a developmental or college-level mathematics course. The sample of students were also 

enrolled either fall semester 2012, spring semester 2013, or fall semester 2013.  

For this study, the researcher used a base framework as the standard model to 

report student's identification for and progression through developmental and credit-

bearing math courses. The framework does not endorse a particular assessment cut score 

or look for students short-comings, instead, it simply requires that student records are 

identified, and students initially assigned to participate in developmental or college-level 

math coursework. Overall, the framework is intended to be applied to the sample of 

students who were identified and the tracked for three-years to examine student 

progression and outcome in mathematics across a certain timeframe. 

Time Frame 

Accordingly, the framework applies a three-year lookback period, and as a highly 

informative length of time considering the institution in the study is a two-year tribal 

community college. The time frame consists of students enrolled either fall semester 

2012, spring semester 2013, or fall semester 2013, and tracked until fall 2016, or their 
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eventual departure. This time is intended to allow the framework to capture the academic 

progression of the students naturally (ECS, 2014). The purpose of this look back is to 

allow researchers and policymakers to view student outcomes over the first crucial 24 

months and then beyond. The study included part-time students and developmental 

course sequences that may extend across multiple semesters. The framework is intended 

to focus attention on academic progression and outcomes. 

Population 

The parameters of the population for this study, were all students enrolled for the 

first-time either fall semester 2012, spring semester 2013, or fall semester2013. Summer 

terms were not included in the data collection unless the student was enrolled in a 

mathematics course. The population made up of 362 students. Subsequently, all the units 

of the population did not meet the criteria to be included in the study.  

The students of this student attend an institution where there is no housing 

available on campus, and there were not provisions of daycare or transportation services. 

Most students have funding sources available to them, according to the institutions 

Financial Aid Director. The college offers GED services, tutoring, certificate programs, 

associate degrees, and associate of applied science degrees. Broadly, the population that 

makes up the institution, historically consists of more females than males, the average 

age is 30 years, >75% first-generation, financial aid eligible, and lives in historical 

poverty. On average, the institution retains 82% of its students fall to the spring semester. 

However, it loses 47% to 49% of these students at the completion of the spring semester. 

Typically, due to suspension for not making satisfactory academic progress. According to 

policy, these students are not allowed to register for the following semester following the 
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suspension and are required to submit an appeal to be readmitted. If the appeal is granted, 

the student is limited to registering for six-credits upon returning and is placed on 

continued academic probation.   

Sample  

The sample for this study to be analyzed (n=213) is made up of those students 

enrolled for the first-time, full or part-time, and degree-seeking, during either the fall 

semester 2012, spring semester 2013, or fall semester 2013. Omitted from being included 

in the representative sample where those employees of the institution, those students 

participating in a certificate programs, and finally omitted were the few who enrolled 

consecutive semesters but never enrolled in a math course at any level before their 

eventual departure.  

Data Collection 

For the quantitative analyses conducted for this study, one source of data was 

used, course transcript data. Following IRB approval from the University of North 

Dakota, the Registrar was given official notice to begin accumulating the approved 

transcripts for processing. Processing involves retrieving the transcripts, stripping each 

one of all identifying information, assign a unique identifier to each transcript, and then 

providing to the principal investigator. 

This study involved the statistical analysis of data collected by the institution, or 

secondary data analysis.  Longitudinal analysis of student enrollments and achievements 

required data on individual students. The records reviewed include data sets that were not 

collected with the intent to conduct research but instead exists for the purpose of 

collecting information on students in the form of student records. For the quantitative 
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analyses conducted for this study, one source of data was used, course transcript data. 

The records reviewed for this study were the individual student transcripts.  

Course transcript data to be reviewed include: 1) individual transcripts for all 

students registered fall semester 2012, spring 2013, and fall 2013 to fall 2016. For this 

study, enrollment was tracked only in developmental and college-level mathematics 

courses. Summer terms were excluded from the study unless a student was enrolled in a 

math course. To identify developmental education and college-level courses in the 

dataset, the college catalog was reviewed to compile the course numbers and titles (see 

Table 1).  Then each course was given a number and coded by its course number and 

course level, and to allow the researcher to track the student for the length of 3-years, 

individual transcripts to be reviewed will include the data necessary to contain one record 

per student, per semester for every semester the student enrolls. Each student record data 

set includes the following data fields: math courses subject, course level, courses 

attempted, and credits earned. In addition, term-by-term data elements on courses 

enrolled, such as letter grades earned, and any confirmation of an educational credential 

earned. 

To identify developmental education and gatekeeper courses in the dataset, the 

college catalog was reviewed to compile the course numbers and titles. Then each course 

was given a number and coded by its course number and course level.  

  



61 

Table 1. 

Math Course Descriptions 

COURSE TITLE COURSE DESCRIPTION SEMESTER 

CREDITS 

ASC 091 Applied Math 

This course covers the fundamental skills in 

mathematics with basic arithmetic. Course 

content includes fractions, percent’s, and 

decimals. 

3 

ASC 092 Basic Math 

This course proceeds through to pre-algebra. 

Course content includes: number systems, 

basic terms of algebra and algebraic 

expressions. 

3 

MATH 102 Intermediate 

Algebra 

This course is designed for the student who 

has limited Algebra knowledge. Topics include 

the real number system, exponents, roots, 

radicals, rational exponents, polynomials and 

rational expressions. 

3 

MATH 103 

In this course the student will study triangle 

trigonometry, and applications of 

trigonometry. 

3 

 

The first gateway level math course, intermediate algebra, MATH 102, was coded 

1. The intermediate level algebra course is one level below the highest gateway level 

algebra course, MATH 103, which was coded 0. The two levels of developmental math 

courses were coded 2 and 3 respectively. The highest level developmental math course, 

ASC 092, and also the last developmental course in the developmental math sequence 

was coded 2 and the first level developmental math course, ASC 091, coded 3. 
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Data Analysis 

Inferential statistics were used to determine if an association existed between two 

variables. This was done through the chi-square statistic tables of the sample. The 

researcher looked at the contribution of the independent variables in explaining 

hypothesis test using 2x2 contingency tables. The normal significance level of 0.05 was 

applied for the hypothesis testing. The 0.05 level is accepted by most researchers in 

making statistical decisions. 

Variables 

Within the context of this study, the independent and dependent variables are 

those elements within the experience and output constructs of the framework. The input 

construct, an independent variable, but for the purposes of this particular study, gives the 

reader context and background for understanding. For their work to be understood at 

tribal community colleges, it is, for that reason, necessary to place the reader in the 

context of the communities in which they serve. 

Input Construct 

Input, for the purposes of this study, is the construct that provides a uniquely 

non-traditional and new student profile that gives context and background to this study 

relative to its effects on the student’s experiences and output. Input is an independent 

variable and that there are numerous studies that define each of the variables and their 

relationship to student progression and academic achievement. In large part, the students 

in those studies exist from populations at traditional two-year community colleges, as 

opposed to the unique nontraditional populations that exist at two-year tribal community 

colleges.  
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From the beginning of the tribal college movement, TCUs have provided access 

to populations underrepresented in higher education. A minority population that 

statistics show a gap in higher education enrollment and achievement for these students.  

Coupled by the challenges of different life experiences, the majority of American Indian 

students are the first in their families to attend higher education, have dependents, and 

live in poverty (American Indian College Fund [AICF], 2011). First-generation students 

are a specific sub-population of the first-year student group that has deserved particular 

attention in this study; but for the reader to understand the work done at TCUs it also 

remains important to consider the backgrounds (Input) of students who are from 

reservations.  

Theresa Pouley, chief judge of the Tulalip tribal Court in Washington, went on to 

list a number of other issues that affect those living on the reservation, "Their substance 

abuse rates are higher," she told the Washington Post. "They are twice as likely as any 

other race to die before the age of 24. They have a 2.3% higher rate of exposure to 

trauma. They have two times the rate of abuse and neglect. Their experience with post-

traumatic stress disorder rivals the rates of returning veterans from Afghanistan.” 

(Horwitz, 2014). Approximately one-third of Native Americans lives on Indian 

Reservation (Brayboy & Castagno, 2011). While this represents a decrease over the past 

few decades (Brayboy & Castagno, 2011), it remains important to consider the 

backgrounds of students who are coming from reservations. Unquestionably, the 

influence of these factors contributes to persistence and educational attainment, or lack 

of, among post-secondary Native American students attending tribal community colleges. 

Our goal in this study was to track these uniquely non-traditional students for three years 
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and analyze their progression from when they are initially placed in a developmental or 

college-level math course until they voluntarily or involuntarily depart the institution, 

with the intent to identify and eliminate barriers and to better define successful 

progression through the sequence.   

Environment Construct 

An independent variable is a variable in research that causes a change, or is 

presumed will cause a change, to the dependent variables in the research conducted. The 

environment constructs consist of two independent variables that include: placement in 

developmental math, or placement in college-level math. Placement in development math 

is being assigned to one of the two-levels of developmental math courses, ASC 091 or 

092. Placement in college-level math is being assigned to one of the two-levels of 

college-level math courses, MATH 102 or 103. All math courses, with the exception of 

MATH 103, which is a 4-credit course, are 3-credit, semester-length courses. 

Aside from being placed in one of the developmental math courses, students 

placed in MATH 102, intermediate algebra, have to also complete MATH 103, college 

algebra course to have fulfilled the college-level math requirement for graduation or 

transfer. Students placed in MATH 103, successfully completing are eligible for 

graduation and/or transfer in one semester as opposed to two semesters. Transfer to any 

four-year institution to obtain a bachelor's degree will require the student to eventually 

complete a college-level algebra math course either here or there. In North Dakota, the 

university system has deemed MATH 103 across the board, in the terms of common core, 

the college-level math course that upon successful completion assures the accreditation 
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body has provided the math skills necessary in their career to present that student for 

graduation. Table one represents the environment constructs independent variables. 

Table 2.  

Environment Constructs Variables 

Variable Name Variable Description Data Type Value Record 

ASSIG Placement Nominal 

0-103 
1-102 
2-092 
3-091 

Student 
Transcript 

 

Outcome Construct 

The outcome constructs consist of the three dependent variables that include: (1) 

developmental sequence completer, meaning completes the sequence of developmental 

math courses ASC 091 & 092; (2) completes the college-level math course sequence 

Math 102 & 103; or (3) earns an educational credential. Enrollment into math is assigned 

the value of 0, 1, 2, or 3, depending on the level of math assigned. Table three clarifies 

the outcome variables. 

Table 3. 

Outcome Construct Variables 

Variable Name Variable Description Data Type Value Record 

DSC 

Developmental Course Sequence 
Completer, Completes 
Developmental Math Sequence  
(ASC 091 & 092) 

Nominal 
0-Yes 
1-No 

Student 
Transcript 

CSC 
College-Level Course Sequence 
Completer, Completes College-
Level Math Course 

Nominal 
0-Yes 
1-No 

Student 
Transcript 

ECE Education Credential Earned Nominal 
0-Yes 
1-No 

Student 
Transcript 
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Fundamentally, acquiring an education is a process. The responsibility of the 

college personnel is to improve that process. In their efforts to improve student outcomes, 

two-year institutions are increasingly recognizing the value of tracking the progression of 

cohorts of students across intermediate points along the way to completion of college 

credentials (Offenstein & Shulock, 2010; Reyna, 2010). Longitudinal tracking of students 

makes it possible to identify where along their educational pathways students are likely to 

drop out and thus where colleges should focus their efforts to improve student retention. 

It also allows colleges to see if they are improving over time the rate at which students 

are progressing toward program completion.  
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CHAPTER IV 

RESULTS 

Sample 

The study sample (n=213), consisted of students placed into one of the four math 

courses offered. The four math courses are referenced and measured individually and 

sequentially.  The “developmental sequence” consists of two courses, ASC 091 and ASC 

092. The second sequence is the “college-level sequence”. The college-level sequence 

consists of the two college-level math courses, MATH 102 & 103. Completing any 

portion of the developmental sequence in combination with completing college-level 

math courses is often referred to in the study as completing the “entire” math sequence.  

The two college-level math courses are MATH 102 and MATH 103. Students are 

required to successfully complete ASC 091 before they are allowed to enroll in the 

second level developmental course, ASC 092.  Students are then required to successfully 

complete ASC 092 before being allowed to finally enroll in the first level college-level 

math course, MATH 102. All of the students that make up the sample were first-time, 

degree seeking, and enrolled full or part-time. All students were enrolled for the first time 

either fall semester 2012, spring semester 2013, or fall semester 2013 (see Table 4). 
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Table 4.  

Students Math Course Placement 

Math Course 
Sequence 

Course Student 
Initially Placed 

(n = 213) 
Percent 

ASC 091 83 39% 

ASC 092 32 15% 

MATH 102 60 28% 

MATH 103 38 18% 

TOTAL 213 100% 

 

Students Placed ASC 091  
 

 The number of students placed in ASC 091 Developmental Math (n=83) 39%. 

This group made up the largest percentage of the (n=213) students placed. This course is 

the first level developmental course of two in the developmental math sequence, and two 

levels below the first college-level math course, MATH 102. Of the 83 students initially 

placed in ASC 091 (39%), 55 of the 83 ASC 091 students or 66% of the students initially 

placed in ASC 091 completed the developmental math course successfully. These 

students, as they progress from their initial placement into ASC 091 will need to 

complete four-semesters or two-years of math coursework to complete the entire math 

sequence (ASC 091 & 092, and MATH 102 & 103). This can act as a barrier to 

completion.   

Of students that did not successfully complete ASC 091 (34%) only a very few 

officially withdrew from the course and as a result most of the students earned a failing 

letter grade of “F”. To measure persistence, in the end, seven of the 83 students (9%), 

were successful in completing the entire math sequence in this study’s data range. The 

math sequence is completed when the student successfully completes MATH 103 and has 
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met the math requirements to earn an education credential. From the seven students that 

completed the math sequence, four (5%) eventually earned an educational credential. (see 

Table 5). 

Table 5.  

Students Placed in ASC 091 Developmental Math 

Students 
Placed in 
ASC 091 
(level 1) 

Placed ASC 091 
& 

Completed 
ASC 091 

Placed ASC 091 
& 

Did Not Complete 
“Developmental 
Math” Sequence  
ASC 091 & 092 

Placed ASC 091  
& 

Completed Entire 
Math Sequence  

091, 092, 102 103 
&  

Earned Credential 

Placed ASC 091 
& 

Completed Entire 
Math Sequence  

091, 092, 102 103 
&  

Did Not  
Earn Credential 

83 of 213  
39% 

55 of 83  
66% 

28 of 83   
34% 

4 of 83 
5% 

3 of 83 
4% 

 

Students Placed ASC 092 

Students placed in ASC 092 Developmental Math (n=32) 15%. This course had 

the least number of students placed from the total (n=213) students. This course is the 

second or the highest level developmental math course of the two developmental courses, 

and one level below the first college-level math course, MATH 102. Students are 

required to successfully complete this course before being allowed to enroll in the first 

college-level math course, MATH 102.  

Following suit, from the students that did not successfully complete ASC 092 

(50%), only a very few officially withdrew from the course and as a result most of the 

students earned a failing letter grade of “F”. In the end, three students, or 6%, of this 

group, ASC 092, successfully completed the entire math sequence. From those three, one 
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student earned an education credential from the initial 32 students placed in ASC092. 

(see Table 6). 

Table 6.  

Students Placed in ASC 092 Developmental Math 

 

Students Placed MATH 102 

Students placed in the first college-level math course, MATH 102 (n=60) 28%.  

This course had the second-highest number of students placed from the sample (n=213). 

This course is the first college-level or “gateway” level math course. The math sequence 

at the institution consists of two- college-level math courses, MATH 102 and 103.  

Students placed into MATH 102 will be required to complete MATH 103 to successfully 

meet the math graduation requirements for the majority associate and associate of applied 

degrees at the institution represented in this study.  Students that are placed into the 

highest level math course, MATH 103 are only required to complete that course to meet 

the math graduation requirements, and every other state or tribal institution of higher 

education in North Dakota through common course numbering. 

Students placed into MATH 102 had the second-highest percentage of success. 

Forty-five, or 75%, of the 60 students initially placed into MATH 102 successfully 

completed. From the 45 successful students, 35 or 77% continued to complete the rest of 

the math sequence that would MATH 103. In conclusion, 18 or the 45 students that 

Students 
Placed in 
ASC 092 
(level 2) 

Placed ASC 092 
& 

 Completed 
ASC 092 

Placed ASC 092 
& 

Did Not Complete 
“Developmental 
Math” Sequence  
ASC 091 & 092 

Placed ASC 092  
& 

 Completed “Entire 
Math” Sequence  

092, 102 103 
Earned Credential 

Placed ASC 092  
& 

Completed” Entire 
MATH” Sequence  
092, 102, & 103 

Did Not  
Earn Credential 

32 of 213 
15% 

16 of 32  
50% 

16 of 32 
50% 

 
 
 

1 of 32 
3% 

2 of 32  
6% 
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successfully completed MATH 102 from the initial 60 students, 33%, went on to 

successfully earn an educational credential. (see Table 7). 

Table 7.  

Students Placed in MATH 102 Intermediate Algebra 

Students 
Placed in 

MATH 102 
(level 3) 

Placed MATH 102 
& 

 Completed 
MATH 102 

Placed MATH 102 
& 

Did Not Completed 
“Entire Math” 

Sequence  
MATH 102 & 103 

Placed MATH 102  
& 

Completed “Entire 
Math” Sequence 
MATH 102 & 103 

Earned 
Credential 

Placed MATH 102  
& 

Completed “Entire 
Math” Sequence 
MATH 102 & 103 

Did Not 
Earn Credential 

60 of 213 
 28% 

45 of 60  
 75% 

15 of 60   
25% 

18 of 45   
33% 

35 of 45 
 77% 

 

Students Placed in MATH 103 College-Level Algebra 

Students placed in MATH 103 college-level math (n=38) 18%. This course is the 

highest college-level math course in the math sequence. Students placed into MATH 103 

upon successful completion will have met the math required to apply for graduation for 

most associate and associate of applied degrees and will be enrolled in only one-semester 

math.  

This sub-group of students had the highest completion percentage across the 

board. Ninety-two percent or 34 of the 38 students completed the course. Sixteen of the 

34 students earned an educational credential, and the remaining 19 (53%), from the 34 

that successfully completed MATH 103 did not earn an educational credential. 
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Table 8.  

Students Placed in College-Level MATH 103  

 

 

Questions 

1. Is there a difference in students completing the first corresponding college-level math 

course in three years for those placed in developmental math courses versus those not 

placed?  

The difference in proportion for students completing the first corresponding math 

course contingent on placement into developmental or college-level math resulted in a 

statistically significant difference, 𝜒2(1) = 72.19, 𝑝 <  .05 with a higher percentage 

completing MATH 102 of those not placed in developmental math (see Table 9). The 

null hypothesis would be rejected. 

Table 9.  

Statistical Analyses Question 1 

OBSERVED    

 Placed 

Developmental 

Math 

Not Placed in 

Developmental 

Math 

Total 

Completed MATH 102 13 (11.3%) 45 (75.0%) 58 

Did Not Complete MATH 102 102 15 117 

Total 115 60 175 

 

Students 
Placed in 

MATH 103 
(level 4) 

Placed MATH 103 
& 

 Completed 
MATH 103 

Placed MATH 103 
& 

Did Not Complete 
MATH 103 

Placed MATH 103 
& 

Completed 
Earned Credential 

Placed MATH 103  
& 

Completed  
Did Not Earn 

Credential 
 

38 of 213 
18% 

34 of 38   
92% 

4 of 38 
8% 

15 of 34 
44% 

19 of 34  
 56% 
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2. Is there a difference in student’s persistence when completing the math sequence in 

three years, for students placed in a developmental math course versus those not?  

The difference in persistence of students placed in a developmental level math 

course, ASC 091 or 092, in proportion to students placed in a college-level math course 

MATH 102 or 103, is statistically significant,  𝜒2(1) = 97.98  𝑝 <  .05 . The null 

hypothesis would be rejected. Therefore, it was found that a higher percentage of students 

persisted successfully when placed in college-level math versus students placed in a 

developmental math course. (see Table 10).  

Table 10.  

Statistical Analyses Question 2 

OBSERVED    

 

Placed  

Developmental 

Math 

Placed 

 College-Level 

Math 

Total 

Developmental Math Course Completer 15 (80.9%) 79 (69.0%) 94 

College-Level Course Completer 100 19  119 

Total 115 98 213 
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Table 11.  

Cross Tabulation Question 2 

Complete * Placed Cross tabulation    

   

Placed  

Developmental 

 Math 

Not Placed  

Developmental 

Math 

Total 

Complete acomplete Count 15 79 94 

    Expected Count 50.7 43.2 94 

    % within Placed 13.0 80.6 44.1% 

  not_comp Count 100 19 119 

    Expected Count 64.2 54.7 119 

    % within Placed 87 19.4 55.9% 

    Count 115 98 213 

    Expected Count 115.0 98.0 213.0 

    % within Placed 100% 100% 100% 

 

 

3. Is there a difference in students earning an educational credential in three years of 

those placed in developmental math coursework versus those not? 

The result of the analysis is that the difference in proportion between the variables 

of earned credential and does not earn credential was found to be statistically significant, 

𝜒2(1) = 35.174, 𝑝 <  .05  with a higher percentage of students earning an education 

credential if they were not placed in developmental math (see Table 12). The null 

hypothesis would be rejected. 
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Table 12.  

Statistical Analysis Question 3  

OBSERVED    

 

Placed 

Developmental 

Math 

Not Placed in 

Developmental 

Math 

Total 

Earns Educational Credential (percent) 4 (3.5%) 34 (34.7%) 38 

Does Not Earn Educational Credential 111 64 175 

Total 115 98 213 

 

 

 

Table 13.  

Cross Tabulation Question 3 

Complete * Placed Cross tabulation      

     

Placed  

Developmental 

 Math 

Not Placed  

Developmental 

Math 

Total 

Complete acomplete Count 4 34 38 

    Expected Count 20.5 17.5 38.0 

    % within Placed 3.5% 34.7% 17.8% 

  not_comp Count 111 64 175 

    Expected Count 94.5 80.5 175.0 

    % within Placed 96.5% 65.3% 82.2% 

    Count 115 98 213 

    Expected Count 115.0 98.0 213.0 

    % within Placed 100% 100% 100% 
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CHAPTER V 

DISCUSSION 

 

Introduction 

 

In this chapter, the researcher describes the findings of this study as they connect 

to the literature review and that of developmental education reform in America’s 

community colleges. Then the researcher details what is known from a lifetime career in 

the field and the existing research around the best ways to address the needs of 

academically underprepared students, as well as discuss the limitations of this knowledge 

where it comes to creating policy. Chapter V includes a discussion, analysis of findings, 

outline of recommendations for reform, recommendations for future research on remedial 

and developmental education specific to students attending a tribal community college, 

and summary.  

DISCUSSION 

To make a claim from this study that developmental education, in the form of 

remedial coursework, is effective, cannot be concluded from this study, especially for the 

academically weakest students. What can be concluded based on the results of the 

progression from the 39% students placed in the first level developmental math course 

(ASC 091), is that developmental education, as it is structured currently at the host 

institution, is not serving the weakest math students. Like results were found in other 

development education studies where that consistently a generalization is drawn based on 
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a single institution's data, “it remains that effectiveness has never been clearly 

established, especially for the weakest students (Handel & Williams, 2011).”  

Another concern regarding placement and developmental programs is that 

students with developmental needs are disproportionately represented by individuals 

from first-generation and low-income backgrounds (Boatman, & Long, 2013). Many of 

these students have academic risk factors that developmental courses can both alleviate 

and exacerbate. For instance, a developmental course maybe is paced or structured in 

such a manner that it meets a student’s current proficiency level as indicated by the 

placement score. However, for each developmental course taken, an at-risk students is 

potentially exposed to a new set of risk factors that include additional time to degree 

during which chaotic external factors threaten student progress, increased likelihood of 

financial aid friction related to lack of satisfactory academic progress, setbacks in 

articulation agreements between institutions where credit does not transfer, or simple 

inability to successfully navigate the next course in the sequence.  

Analyses of Findings 

The largest barrier for developmental math students is attempting their initial 

courses (Fong et al., 2015). The outcomes support a statement based on the results of this 

study. One-third (34%) of the students in this study that were placed and attempted the 

initial developmental course, ASC 091, did not complete the initial course successfully. 

Placing students into multi-semester, non-credit remedial course sequences, a pre-

requisite to enrollment in college-level math, resulted in most students leaving the system 

and never making it to a college gateway course (Bailey, 2015; Vandal & Complete 

College, 2014). The research supports this statement based on the results that revealed as 
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high as 54% of the students in the study that were placed in developmental math courses 

never made it to a college-level gateway course, and did not return for the second year. In 

large part due to academic suspension, and based on the cumulative GPA’s, which are the 

result of the student’s absence to officially withdraw from courses, and indicated by 

failing all the courses in the semester(s) as opposed to only the math courses. Ideally, 

Students should begin taking credit-earning courses in their first year of college. 

However, nationally, 50% of students at public two-year colleges and 40% of students at 

public four-year colleges failed to complete their developmental coursework within six 

years. 

For decades, scholars have documented the persistence challenges encountered by 

American Indian college students. With many studies it is shown the majority of 

American Indian students are the first in their families to attend higher education, have 

dependents, and live in poverty (AICF, 2011). Unquestionably, the influence of these 

factors contributes to higher dropout rates amount Native American Students. Overall, for 

this study persistence through developmental math as compared to college-level math 

was lower. Persistence, overall from the 213 students tracked for the three years that 

earned an educational credential was 18%. Four students that were originally placed into 

a developmental math course earned an educational credential. Thirty-four of the students 

that were originally placed into college-level math earned an educational credential. All 

students that earned a credential, graduated with either an associate’s degree or associates 

of applied science degree.  

Through-out the analysis persistence is identified as a concern. First, from a 

developmental course to the next level developmental at 13%. Then progression through 
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developmental math coursework as compared to college-level coursework indicates the 

substantial struggle progressing to the college-level math coursework. Recommended 

through-out this chapter it is indicated the first-year experience from placement testing, 

including pre-testing, to orientation, to first-year success course, to completing 

developmental coursework, and progression to the second year needs to be strengthened. 

Develop pathways perhaps through the math sequences as they are required in each 

program of study.  

The higher that the student started in the trajectory, the more likely that they 

successfully completed transfer-level math within three years. This singularity was 

determined to be true in the study with those students that were placed in MATH 102 and 

103. Both groups avoided any developmental math courses. Seventy-five percent (75%) 

or 45 of the 60 students placed in MATH 102, successfully completed. With 35 of the 45 

students (77%) progressed forward to complete the next and final level math course, 

MATH 103. Completion rates differed based on students’ initial placement level: 17% of 

students referred to the lowest level of developmental math completed the sequence, 

versus 45% of those referred to the highest level. (Bailey et al., 2010). 

 “The research is clear; long remedial education course sequences are a barrier, 

not a bridge to college” (Vandal & Complete College, 2014). The results of this study 

support that statement. There were (n=115) students (54%) placed in developmental math 

courses ASC 091 & 092. The remedial math sequence consists of two courses, which 

depending on which course the student was placed, could take the student an academic 

year (two semesters) to complete the developmental math courses before being allowed 

to enroll in the college-level math course that follows, MATH 102.  
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RECOMMENDATIONS FOR REFORM 

This study has uncovered more evidence supporting the need for reform than 

evidence on what type of reform would work best. Overall, student success may be 

bolstered most strongly by multifaceted reforms to developmental education that both 

improve course placement accuracy and create more consistent standards of college 

readiness. The first recommendation is that the mathematics placement processes at the 

institution should be assessed regularly. Educational leaders and faculty that are involved 

in making and implementing mathematics placement processes at their institution have a 

responsibility to their incoming freshmen students that the placement is as accurate as 

possible.  

A factor in the analysis of individual student's transcripts was that students in 

large part do not withdraw from courses as indicated by the failing letter grades “F” and 

seldom indicated by a "W" they were withdrawn. In addition, taking into consideration 

the high percentage of students, 47% or more that begin in the fall are suspended or 

depart following the spring semester and do not return for the second year, it becomes 

critical to address the large migration of students leaving after spring semester. As a 

result, the students will likely have two semesters of failed courses if and when they 

decide to return to the college that will have affected their GPA and eligibility for 

scholarships and most types of financial aid until the transcript is corrected and a 

satisfactory GPA is earned. There are indicators or frequencies of negative student 

experiences, such as not withdrawing either due to lack of awareness for when the 

student earns failing letter grades resulting in suspension. Suspension as opposed to 

withdrawing and maintaining their academic standing so that returning to the institution 
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could be accomplished with a new start as opposed to petitioning for re-admittance, 

retaking courses, and once again securing financial aid. Students, if academically 

suspended, have to sit out one semester before they can petition for readmissions. 

Strategic advising and two common student support policies could provide options for 

students to return in good academic standing and a chance at a fresh start. Academic 

bankruptcy and grade forgiveness policies with strategic advising and a first-year 

experience strategy developed to address the high population of first-generation students, 

all to enhance student progression from placement to successful outcome.  

 Some research suggests that large enrollments in developmental education may 

reflect misalignment between high school and college academic standards. An 

increasingly popular trend is to give students assessments earlier. The idea behind early 

assessment strategies is to offer college placement tests to students in high school, usually 

in their junior year, to remove the high-stakes context and provide information on skills 

deficiencies well before college entry. In a sense, this makes high schools accountable 

and responsible for remediation and could prevent any major reforms of the college 

testing, or instruction. The California State University System’s Early Assessment 

Program is beginning to yield evidence that participation reduces student’s probability of 

needing remediation; a study by Howell, Kurlaender, and Grodsky (2010) found that 

program reduced student’s probability of needing remediation by roughly four percentage 

points in math. 

With the high stop-out and students repeating failed courses, to allow for 

flexibility across programs of study, several states modularized the math curriculum into 

one-credit math courses, or units, such that students need to master only the competencies 
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required by their program. For example, Science, Technology, Engineering, and Math 

(STEM), programs require a greater number of developmental math units than do liberal 

arts and career-technical programs. Also, a modularized curriculum may allow students 

to pick up where they left off when they return, as opposed to those students who may 

stop and start a math course more than two or more times before successfully completing. 

As Native Americans, we learn and understand visually. Conceptually, adopt the 

three-legged stool conceptual model. A visual to address, the visual learner, but; given 

the knowledge that incoming students are not well informed about the assessment and 

remedial placement policies and practices, there is a real need to expand and rigorously 

evaluate strategies aimed at improving awareness of preparation for placement exams. 

Besides consideration of a conceptual model, perhaps collaborating with the various 

bridge programs being conducted could be a starting point for that particular group of 

students. A group of students that will likely enroll at the host institution through the 

bridge program experience. 

It is also the case that some students who are deemed prepared by the placement 

exam go on to fail college-level math. Some of these students have reasonably high 

academic test scores; they may fail college-level math due to poor non-cognitive skills 

(Hodara, Jaggars, & Karp, 2012). Skills that are not assessed by the traditional placement 

exam. Consider experimenting with a multi-level assessment for placement. The math 

placement process at might be modified to include student's high school mathematics 

GPA. A common thread in the study is the information being gathered but not gauged. 

The institution in the study requires high school transcripts or GED scores for the 

completion of their admissions process. Consider a policy of placement testing for 
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entering advanced students based on high school math GPA or better, ACT math scores 

allowing these to bypass the math placement process and automatically be placed 

appropriately into either MATH 102 or MATH 103. Understandably there are going to be 

issues to be ironed out in any type or level of reform, such as access to this information 

and in a timely manner. Multiple measures placement systems may combine information 

on test scores, high school GPA, highest course passed in the subject, and other measures 

to determine whether students are ready for college courses. At Long Beach City College, 

which implemented multiple measures in fall 2012, more students were placed into and 

passed college-level courses by 31% compared to the traditional math tests at 9% 

(Rivera, 2012). 

In reviewing the Associate of Applied Science programs and taking consideration 

of the types of math skills necessary, the researcher suggests offering math skills specific 

to the program of study. For example, business math and accounting, then building on 

those math skills as progressing from certificate to AAS., creating stackable credentials 

and allowing for some options for success with a various levels of learners.  Associate of 

applied science programs may the math pathways model designed by Charles A. Dana at 

the Center at the University of Texas at Austin and the Carnegie Foundation for the 

Advancement of Teaching replaced algebra with statistics and quantitative reasoning 

courses at both the developmental and college level for non-STEM students (Ganga, & 

Mazzariello, 2018). Not all require MATH 103, or perhaps a skills specific math would 

be more effective and appropriate such as business math. Take into consideration  

Currently, all AA, AS and AAS programs of study at the institution requires 

students to complete a college-level gateway mathematics course to graduate, MATH 102 

https://postsecondaryreadiness.org/college-placement-strategies-evolving-considerations-practices/
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and/or MATH 103. Associate of applied science programs (AAS) is generally terminal 

career/technical programs of study in that the student plans to look for employment upon 

earning an AAS. Perhaps considering a scaled-down version of the IBEST model for 

AAS and other like programs. Integrated Basic Education and Skills Training (IBEST) is 

a nationally recognized instructional model that boosts students' basic skills in reading, 

writing, and math while they pursue a certificate in a career/technical program 

(Zeidenberg, Cho, & Jenkins, 2010).  

Qualitative research has documented that students are often uninformed about the 

significance of placement tests (Venezia et al., 2010) still confused to discuss their results 

and subsequent course-taking options. Again, potentially amplified by the number of 

first-generation students. Recommend providing more structured, coherent paths through 

developmental requirements and make them relevant to the program of study. Consider 

redesigning the developmental math and to tailor the college-level or gateway math 

courses for students who intend to enter STEM fields or non-STEM fields, and 

specifically the AAS programs. When a student submits an admissions application to the 

host institution, they are assigned a student ID number and directed to another office that 

provides the ACCUPLACER online test. When completed, the student scores are 

available for an academic advisor online, and the student is then directed to their 

academic advisor. Once students complete the exam, they receive a printout. Testing 

center staff at one institution sat with students and placement results and explained their 

placement and options. Students need to know how well they performed to understand 

and move forward to have a reasonable chance of success.  
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College should consider implementing systematic pre-test preparation, such as 

that adopted by several institutions identified in the literature review that will likely 

reduce rates of under-placement. Pre-test preparation is relatively low in cost and easy to 

scale up; thus it would be feasible for resource-constrained community colleges. Along 

that same line, the institution has an opportunity to strengthen bridge programs for this 

purpose. Bridge programs offered in the summer but can also be available during the 

regular academic year. This provides an opportunity for students who test into or would 

test into, developmental education to improve skill proficiencies and thereby decrease the 

need for developmental education courses Kerrigan & Slater, 2010).  

In addition, Research suggests that students enrolled in condensed courses, self-

paced courses, and/or mainstreamed developmental courses show higher rates of 

persistence than students taking traditional developmental courses, yet causal questions 

about the effects of these programs on student outcomes remain unanswered (Jenkins, 

Speroni, Belfield, Jaggars, & Edgecombe, 2010; Edgecombe, 2011). At one point, the 

assessment and placement were determined by the Test of Adult Basic Education 

(TABE) and replaced by ACCUPLACER. Consideration should be given to explore 

again the reasons and recommendations for that type of assessment change and if it’s 

time to reconsider the use of the TABE test for all or only some of the students depending 

on factors such as program of study, and high school achievement.   

Recommend that additional tracking of the students who enroll in developmental 

coursework. These students are already at risk. What happened to the 80+ students that 

did not successfully complete the lowest level of developmental math? Do a large 

number of students that migrate out after the first year, or second semester, due to 
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suspension in large part, return after they have been suspended and are they successful 

the second time? This tracking could include attendance patterns with earlier 

interventions, tutoring usage, and weekly or even daily grade reports and feedback. Other 

examples, during orientation, the first-year seminar course, or from the academic advisor 

who should be monitoring advisees grades to offer interventions as opposed to a 

transcript of "F"s. With additional tracking appropriate advisement, support, and 

interventions could be utilized to increase student success and completion of a degree or 

certificate requirements.  

It is important to separate and serve students independently and/or in like groups. 

TCUs serve a unique student with different needs. For students with significant needs, in 

this study, that would be the 83 students that were placed in ASC 091 developmental 

math, consider a sustained and intensive approach with wraparound supports. Research is 

still limited on the effects of developmental education on low-placing students and the 

best approaches to support them. Yet we often serve both similarly. Better-prepared 

students, those just below the cutoff for placement are required to enroll in a semester-

long course when a short tutorial may be all that is required. Students with fewer skills, of 

course need far more assistance, perhaps multiple courses spanning two semesters or 

more. Even the most effective faculty members are challenged by students who failed one 

or more remedial courses. Such students are perhaps the most difficult students to serve, a 

result not only of their insufficient academic skills but also because of an internalized 

sense of failure. 

Based on the results of this study, the final reform is recommended. Educational 

administrators and faculty who develop and implement placement processes should 
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regularly assess them for the reliability and validity of the data obtained from them. 

Necessary modifications to the mathematics placement processes should be continually 

made to improve their effectiveness to better meet the needs of both the students and 

faculty in postsecondary institutions. Effective mathematics placement processes will 

accurately place students in the appropriate entry-level college mathematics course; these 

students could then successfully complete the mathematics course. 

Recommendations for Future Research 

We now return to our original questions and consider implications for future 

research. There is a common consensus regarding the role of assessment and placement 

in community colleges in terms of maintaining open access to the institution while 

ensuring that students meet minimum standards before proceeding to college-level work. 

There is much less consensus, however, when it comes to determining and implementing 

assessment and placement policy.  

The use of multiple measures in college entry assessment and placement has the 

potential to enable more students to enter the most appropriate level of coursework and 

increase their likelihood of success. Careful consideration is required to create systems 

that work well for both the institution and students. Decision making in this arena is 

hampered by a lack of high-quality research on the strategies discussed here by others. 

First (who others? reference them), more information is needed on the extent to which 

existing measurement tools, alone and in combination, predict success in initial college 

courses; currently, decisions have to be made with little clear evidence of their predictive 

validity. In addition, the field would benefit from high-quality evaluations of varied 

assessment and placement approaches that permit insights into their efficacy, 
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implementation requirements, costs, and benefits, and differential impact on varied 

student populations. Finally, research is needed on ways to bypass current approaches to 

assessment and placement altogether in favor of alternative ways of onboarding students. 

Based on the large migration of students at the conclusion of an academic year, it 

is recommended consideration and research be given to the pedagogy structure and 

delivery of development education as it is presented. Research in regard to the migration 

of students and how does it compare to the American community college where 28% of 

students earn a degree within eight years, compared with 43% of those who did not take 

any developmental coursework (Attewell et al., 2006). 

This research may also serve as an incentive to study other areas of the curriculum 

and support services at tribal colleges. It is certainly past time for tribal colleges to stop 

relying on research from institutions that are unlike the tribal college. It is time for tribal 

colleges to do and present their own research and develop their own evidence-based 

solutions that work with the populations that these colleges serve. More research is 

needed on the placement process itself. There is a lack of consensus on what it means to 

be prepared for college-level work, and as such, there are differing views of what would 

necessitate placing a student in a remedial or developmental course. Among two-year 

colleges, 92% of institutions use some kind of standardized placement exam to assign 

students to remedial or developmental education courses (Hughes & Scott-Clayton, 

2011), but the exact cutoffs and tests used differ widely. As discussed, remedial courses 

may be more or less effective for students depending on the severity of their academic 

needs. Furthermore, recent research indicates that these college placement tests have little 
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correlation with student’s future academic success, raising serious questions on how then 

to assess student’s remedial needs (Burdman, 2012).  

It is also necessary to continue finding ways to understand and assist this student 

population in student development given the small amount of literature on this subject.  

Implications and Practice  

This study has uncovered evidence supporting the need for the intake and first-

year experiences at the host institution of this study be discussed to what type of reform 

would work best for these two particular practices, but this is not causing 

discouragement. Some of the reforms or alternatives discussed in the previous sections 

and this chapter are promising areas for wider implementation and more evaluation. It 

may be that the current system does work for some subsets of students, but we need to do 

a better job of assuring the systems works specifically and effectively for the overall 

population and each subset of students that make up the population. 

From the research, there are indicators that students are struggling in the first 

year. Indicators that include the high migration of students at the end of the second 

semester, high number of students not withdrawing from courses, low number of 

returning students within the three years after they have been unsuccessful and 

suspended, maybe due in large to the first-generation student and their limited support in 

terms of policy and procedure for these types of student experiences.  

The placement process is an important point of contact with students, providing 

an opportunity to identify key areas of academic and non-academic strengths and 

weaknesses to which appropriate interventions and coursework may be offered. The 

placement process is also a critical link along the educational pipeline, and improvements 
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to it could build stronger connections between the secondary and post-secondary systems, 

as well as between colleges in the same state or system. Institutions providing 

developmental education have to establish and manage faculty and student expectations 

regarding developmental education.  Related to the establishment of clearly-specified 

goals and objectives for developmental education programs, the communication of 

explicit expectations for both student and program providers enriches the effectiveness of 

developmental programs. Clearly, from the work I do at a tribal community college, 

increasingly students are coming to college with uninformed expectations. In the case of 

the tribal college, this mismatch results both from the high percentage of first-generation 

college students who lack role models to communicate accurate expectations and from 

student’s experiences with the expectations in their secondary schools.  

For the reliability and validity of the data obtained with placement exams, 

necessary modifications to the mathematics placement processes should be continually 

made to improve its effectiveness to better meet the needs of both the students and 

faculty. Effective mathematics placement processes will accurately place students in the 

appropriate entry-level college mathematics course; these students will then be likely to 

successfully complete the mathematics course. It is important that mathematics 

placement procedures be as accurate and efficient as possible. Each independent variable 

in the mathematics placement process at the postsecondary institution should be 

investigated as to the extent of its contribution to the prediction of the dependent variable, 

earned an education credential.  

Assess and redesign a quality and mandatory student assessment, placement and 

advising system and effectively places students into appropriate levels of developmental 
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course and/or academic and personal support services as needed at the beginning of their 

college careers is important to student success (Saxon & Morante, 2014).  

Finally, campus administrators and policymakers should be aware that 

remediation efforts need not focus solely on the skills students did not learn in the past, 

but can instead attempt to identify and provide the skills students will need for a future 

career or academic major. Efforts to redesign the ways in which remediation is offered 

should be focused much more explicitly on the areas in which students most need 

improvement. By helping to redefine developmental education more as academic support 

than a curricular burden, tribal colleges will be much more successful in helping their 

underprepared students to succeed. Future policy changes should continue this focus on 

differentiated delivery based on student skill and placement level as more institutions 

look to customize instruction to address specific student deficiencies (Boatman & Long, 

2010). 

Summary 

One placement test and one study cannot possibly tell the entire story of the 

students who are placed in developmental coursework. This study provides a beginning 

to examine what occurs at one tribal college. It will provide the appropriate committees 

with information to assist in making decisions and in recommending areas to examine 

retention and course and curriculum development.  

 While the field has yet to reach a consensus regarding the best directions for 

reform for remediation, through this study we see consensus around the need for change 

in order to drastically improve persistence and graduation rates. Of course, improving is 

only one facet of a broader agenda for reforming developmental education, but since 
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student’s first experience is with the assessment and placement process, this is a good 

place as any to begin. 
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