
 

 

ABSTRACT 

JOHNSON, KATIE RATTERREE. Community College Placement Policies in North Carolina: 

Does Multiple Measures for Placement Accurately Assign Students to Gateway Math? (Under 

the direction of Dr. Audrey J. Jaeger). 

 

Community colleges across the United States are adopting multiple measures policies 

that place students into college-level or developmental coursework based on more than one 

indicator of student ability. Historically, community colleges relied on high-stakes tests for 

student placement but recent studies have exposed these as unreliable indicators of academic 

ability that place many students into the wrong courses, which has negative impacts on student 

success. In just five years, the number of community colleges that reported using multiple 

measures to place students into math courses has by 30 percentage points.  

In this study, I evaluate the extent to which North Carolina’s newly implemented multiple 

measures policy accurately places students into the appropriate gateway math courses, using two 

measures of placement accuracy: the accuracy rate and the severe error rate. I compare accuracy 

rates against two alternative policies, placing all students into developmental courses or placing 

all students into college courses, and consider whether changes in the current policy cut-scores 

can be altered to increase placement accuracy.  

Findings reveal high accuracy measures when students are placed by high school GPA or 

standardized tests scores but lower accuracy when students are placed by a placement test. 

Compared to placing all students in gateway or developmental courses, the current policy is 

always the policy with the higher accuracy when success in gateway math is defined as a C. The 

more conservative severe error rate indicates almost no misplacement by high school GPA or 

standardized tests scores and only a 5% SER for the policy as a whole. Alternative cut-scores 

indicate several places where lower cut-score would place more students into the appropriate 



 

 

courses, particularly at the C and passing definitions of success. This is supported by lower 

accuracy rates and higher severe error rates for placement tests relative to other placement 

indicators. Implications for future policy, practice, and research are considered.  
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CHAPTER ONE: INTRODUCTION 

There is a lack of consensus on how to place incoming community college students into 

the appropriate courses. Currently, high-stakes, diagnostic placement tests are the most common 

method for determining whether students are ready for college-level work or need to take 

developmental classes (Bracco, Austin, Bugler, & Finkelstein, 2015; Hodara, Jaggers, & Karp, 

2012). When students score below a certain, pre-determined cut-score on a diagnostic placement 

test, they are placed into remedial classes (Bracco, et al., 2015). Recently though, a growing 

body of research has emerged that challenges the usefulness of diagnostic placement tests to 

accurately determine a students’ academic ability, resulting in course misplacement (Bailey, 

2009; Belfield and Crosta, 2012; Hodara and Xu, 2016; Scott-Clayton, 2012). When students are 

assigned to the wrong courses, it negatively affects their labor market outcomes, likelihood of 

remaining enrolled, and chances of completing a degree (Hodara and Xu, 2016; Scott-Clayton 

and Rodriquez, 2014).  

There are three broad areas that contribute to successful developmental education: 

developmental education coursework and curriculum itself; success in subsequent college 

courses following the completion of developmental education; and placement into developmental 

education (Sawyer, 1989). Developmental education coursework and post-remediation college 

success, have been the subject of a significant amount of research. Placement policies, on the 

other hand, were, until recently, largely absent from conversations about the effectiveness of 

developmental education (Pretlow and Wathington, 2013). To better place students, many 

community colleges are moving towards a multiple measures for placement model, which 

determines placement using more than one indicator of student ability (Barnett & Welbeck, 

2016; Fulton, 2016).  
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Multiple measures is defined as a placement policy that uses more than a single measure 

of student ability to determine course placement (Ngo & Kwon, 2015). Although conceptually 

simple, multiple measures policies take many forms that vary both in what information is used 

and how the information is used to place students (Barnett & Welbeck, 2016). For instance, the 

data used for multiple measures can come from pre-existing sources, like high school transcripts 

and standardized tests taken prior to college (e.g. ACT and SAT). Alternatively, institutions can 

use their own assessments to gather information about a student’s preparedness. These measures 

might take the form of placement tests, writing evaluations, or non-cognitive assessments aimed 

at capturing characteristics such as emotional intelligence. Once the information is gathered, 

institutions can use it in a variety of ways to place students including exemptions from 

developmental courses for scores that meet a pre-determined cut-score, algorithms that aggregate 

several measures to approximate a likelihood of student success, and self-placement (Barnett & 

Welbeck, 2016).  

In February of 2013, the North Carolina Community College System (NCCCS) Office 

passed Multiple Measures for Placement (MMP), a system-wide policy that changed how 

incoming students are placed into math and English classes (Morrissey, 2013). Now, instead of a 

single, high-stakes diagnostic test, students have an opportunity to place out of developmental 

education based on their high school GPA or SAT/ACT scores. In this study, I evaluate the 

extent to which North Carolina’s MMP policy improves course placement for students at 

Southern Community College (SCC), a single institution in NCCCS. Before proceeding with the 

introduction of this paper, it is important to have a general understand of North Carolina’s MMP 

policy. 
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Multiple Measures for Placement in North Carolina 

North Carolina is among a minority of states that now requires community colleges to use 

multiple measures for student placement (Fulton, 2016). The multiple measures policy in North 

Carolina is distinctly different from other state policies, such as California’s, which aggregates 

various measures of student ability into a single score (Ngo and Kwon, 2015). Instead of relying 

on complicated algorithms or new, derived calculations, North Carolina’s policy utilizes a 

hierarchy of individual measures, providing three possible avenues for student placement (See 

Figure 1.). What classifies North Carolina’s policy as multiple measures is that it measures 

student ability in more than one way, even though each measure is evaluated separately (Barnett 

and Welbeck, 2016; Fulton, 2016). This is an important distinction to make as it not only sets 

apart North Carolina’s policy for its novelty but also for its simplicity and efficiency. 

For the remainder of this paper, I will refer to the components of the North Carolina 

Community College System’s Multiple Measures for Placement policy as placement types or 

indicators. Figure 1 displays the MMP hierarchy and how each placement indicator is used to 

make student placement decisions. The first indicator in the hierarchy is high school GPA. Under 

MMP, recent high school graduates with an unweighted high school GPA of greater than 2.6. can 

enroll directly into college level courses, bypassing developmental education. To be eligible for 

high school GPA placement, a student must have successfully completed four high school 

English and four high school math courses, at least one of which is at or above the Algebra II 

level. If the student does not meet the high school GPA threshold, they then have an opportunity 

to place out of developmental education based on the second placement indicator, their SAT or 

ACT. To place directly into a college-level math course according to the SAT/ACT indicator, a 

student must demonstrate a score of 500 out of 800 on the SAT or 22 out of 34 on the ACT. 
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Figure 1. Multiple Measures for Placement in North Carolina 

Note: Figure reprinted and adapted from the following source: Core to College Evaluation: Exploring the Use of 

Multiple Measures for Placement into College-Level Courses, WestEd (2014). Full citation: Bracco, K. R., Dadgar, 

M., Austin, K., Klarin, B., Broek, M., Finkelstein, N., Mundry, S., & Bugler, D. (2014). Exploring the use of multiple 

measures for placement into college-level courses: Seeking alternatives or improvements to the use of a single 

standardized test. San Francisco, CA: WestEd. 

 

SAT/ACT English placement requires either SAT English and writing scores of at least 480 out 

of 800 or ACT English and Reading scores of 18 and 22 out of 34, respectively. Finally, if a 

student does not automatically place into a college-level class based on HSGPA or SAT/ACT, 

they are referred to the third and final placement indicator, a placement test. Like the GPA and 

ACT/SAT measures, the placement test also has a cut-score threshold that assigns students to 

either credit-bearing or developmental coursework.  
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Previous Studies 

Although there are currently only a small handful of studies that address multiple 

measures for placement, the findings are overwhelmingly positive (Marwick, 2004; Ngo and 

Kwon, 2015; Scott-Clayton, 2012; Scott-Clayton, Crosta & Belfield, 2014;). Not only do more 

students place into higher-level classes using multiple measures, they are still academically 

successful even though the courses they enroll in are more advanced than what they would have 

taken without multiple measures (Marwick, 2004; Ngo and Kwon, 2015). There is also evidence 

that multiple measures significantly increases the rate at which minority students place into 

higher-level courses (Marwick, 2004), which has important implications for placement policy 

reforms to improve college outcomes for under-represented students. 

Because North Carolina’s Multiple Measures for Placement policy looks at each measure 

of student ability independent of the others, literature on placement accuracy for each of the three 

indicators—high school GPA, standardized test scores, and ACT and SAT—is also important to 

consider. Of these measures research suggests that high school GPA is the strongest indicator of 

students’ ability to successfully complete college classes and more accurately places them into 

the right courses compared to the traditional, diagnostic placement test that most community 

colleges rely on (Belfield and Crosta, 2012). To the best of my knowledge, there are currently no 

studies that examine the relationship between the SAT and ACT tests and community college 

student placement and success, which I will elaborate on in the next section of this chapter. 

Findings on the relationship between SAT and ACT for student success at non-selective four-

year institutions, which provide a starting point to understanding standardized tests at the 

community college level, reveal that standardized tests are not as good of indicators of student 

performance as they are at highly selective institutions (Sawyer, 2013). Research on community 
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college placement tests, the third indicator in North Carolina’s Multiple Measures for Placement 

policy are widely recognized as unreliable indicators of student ability for placement purposes 

(Scott-Clayton, 2012; Scott-Clayton, Belfield, and Crosta, 2014).  

Gaps in the Literature 

I have identified three primary gaps in the relevant literature that warrant further study of 

multiple measures for community college placement. First, current multiple measures studies all 

analyze data at the system level (Ngo and Kwon, 2014; Scott-Clayton, 2012; Scott-Clayton, 

Belfield, and Crosta, 2014). Although Multiple Measures for Placement (MMP) in North 

Carolina is a system-level, and therefore state-wide, policy, institutions still have some degree of 

autonomy to adapt implementation at the institutional level, leading to variation in treatment 

(Hodara, Jaggers, and Karp, 2012). Even in a centralized system such as NCCCS, there is still 

likely to be some variation in placement, instruction, and developmental sequencing between 

institutions (Jaggars and Hodara, 2011). Further emphasizing the need for a single-institution 

study, prior studies on developmental education more generally identify a need for research on 

remediation that considers state- and institution-specific policies (Calcagno & Long, 2008; Crisp 

& Delgado, 2014). Developmental education studies that use national datasets overlook the 

variety of approaches to remedial education at the state and local level (Hughes and Scott-

Clayton, 2011; Perin, 2006; Moss, Kelcey, & Showers, 2014). By focusing on Southern 

Community College, a single institution within the NCCCS system, I can better account for the 

nuance of policy implementation at the local level and begin to inform this gap for multiple 

measures.  

  Second, there is a dearth of research on the relationship between the SAT and ACT and 

community college student outcomes. In fact, to the best of my knowledge there is currently no 
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research that examines the SAT and ACT in relation to community college student success 

generally or placement specifically. This is likely due to students either not taking or not 

reporting their SAT and ACT scores since community colleges have open door policies and do 

not require standardized tests for enrollment (Belfield and Crosta, 2012). However, the state of 

North Carolina recently started to require that all graduating high school seniors take the ACT 

(North Carolina Department of Public Instruction, 2015), meaning most incoming students at 

Southern Community College should have a standardized test score to report. Thus, this study 

will provide a first look at the relationship between standardized tests and community college 

students’ first-year gateway course success as well as using the SAT and ACT to make 

placement decisions.  

Finally, there are no studies that examine an already-implemented policy that uses 

multiple measures in a tiered hierarchy of individual placement indicators as the North Carolina 

Community College system does. Because multiple measures can take many forms, findings 

from one policy do not necessarily hold under a different implementation of multiple measures. 

For example, the Los Angeles Community College District (LACCD) multiple measures policy 

requires all students to first take a placement; then, their scores are augmented using information 

from high school transcripts such as GPA and success in prior courses to better inform placement 

(Ngo and Kwon, 2015). The NCCCS policy on the other hand provides three, distinctly different 

ways for students to automatically place into college-level courses: high school GPA, ACT or 

SAT score, and a diagnostic placement test. Under North Carolina’s multiple measures policy, it 

is possible that students bypass the placement test, a requirement in the LACCD policy, entirely 

if their high school GPA or standardized test scores meet the placement cut-scores. Using North 

Carolina and California as examples, two policies can both be termed multiple measures yet 
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function in vastly different ways. As such, research on different implementations of multiple 

measures is necessary to truly understand it and, to date, no other study has examined a policy 

like the one implemented by the North Carolina Community College System. Research on 

different approaches is necessary to inform a comprehensive understanding of both the strengths 

and weaknesses of multiple measures. 

Significance 

Community college students enroll in developmental education courses at higher 

frequencies than students from any other postsecondary sector (United States Department of 

Education, 2015a). In a 2011-2012 National Center for Education Statistics Report, 40% of first-

year community college students at public two-year institutions reported ever having taken a 

remedial course (United States Department of Education, 2015a). These students are also 

disproportionately older and from minority racial and ethnic backgrounds relative to their 

traditionally-aged, White peers (United States Department of Education, 2015a). Of the students 

who enroll in developmental education, more than half do not complete their developmental 

education course and subsequently never progress into college-level classes (Bailey, Jeong, & 

Cho, 2010). Developmental education is one of the largest challenges that community colleges 

face (Viadero, 2009; Voight and Ajinkya, 2015). Given the large number of students affected by 

developmental education and the growing evidence that it may in fact hurt students’ chances of 

success, it is critical that researchers study community college placement policies, a part of 

developmental education that has gone largely unexplored up to this point.  

If that is not enough, developmental education poses an enormous cost burden to 

community colleges. As a country, it is estimated that we spend 7 billion dollars on remedial 

education per year (Scott-Clayton, Crosta, and Belfield, 2014). In the state of North Carolina, 
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developmental education accounts for 10% of the state’s community college budget (Liston, 

2012). In evaluating the cost of placement testing specifically, Rodriguez, Bowden, Belfield, and 

Scott-Clayton (2015) estimate that community colleges spend between 300,000 and 875,000 

dollars a year on diagnostic testing. Those numbers may seem large but relative to the cost of 

misplacing students into developmental education, they are small (Bostian, 2012; Rodriguez et 

al, 2015). The structure of North Carolina’s Multiple Measures for Placement policy has the 

potential to reduce cost in two ways. First, it places at least some students into college-level 

classes without the need for a diagnostic test, cutting the placement test expense. Second, if it 

more accurately places students into the right courses, it can reduce the cost associated with 

developmental education misplacement. An increased understanding of North Carolina’s MMP 

policy will provide implications for improving the placement component of developmental 

education while simultaneously reducing cost. 

As part of the 21st Century Commission on the Future of Community Colleges, The 

American Association of Community Colleges (AACC) put forth a challenge that all community 

colleges increase the percentage of students completing remedial education and persisting into 

postsecondary courses two-fold by the year 2020 (McClenney, 2016). To address this issue, 

reforms to developmental education curriculum, design, and placement are at the forefront of 

education policymakers’ interest in remedial education (Bracco et al, 2015). The rising cost of 

college, paired with the growing labor market demand for postsecondary education, makes 

community colleges, which often have open-admissions policies and lower tuition rates than 

four-year institutions, critically important for the future of higher education (Clotfelter, Ladd, 

Muschkin, & Vigdor, 2015; Viadero, 2009).  
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Purpose 

The purpose of this study is to measure the utility of the North Carolina Community 

College System’s new multiple measures placement policy. I will use a decision theory model 

and a simplified utility function to estimate placement accuracy under the current policy. 

Additionally, I will test alternative cut-scores for all three placement indicators used in the 

NCCCS policy—high school GPA, standardized test scores, and placement test score—to 

identify optimal thresholds for course placement. There is a national trend towards standardizing 

remedial education policies at the state and system levels (Hughes and Scott-Clayton, 2011). 

Research implies that institutions are not well-equipped to design their own remedial placement 

policies and that students would be better served if placement policies came as directives from a 

higher level (Melguizo, Kosiewicz, Prather, and Bos, 2014). While it may hold that placement 

policies are better made at a higher level, the effectiveness of a Multiple Measures for Placement 

policy is still entirely dependent on whether the policy is properly placing students into the right 

courses (Hughes and Scott-Clayton, 2011). In other words, if a policy does not improve 

placement, it does not matter at what level it is decided. The first step in improving 

developmental education placement is a better understanding of the placement mechanism and 

what it means for students at the local level. This study will provide a glimpse into that analysis 

for the state of North Carolina by measuring the placement accuracy of its new multiple 

measures policy at a single institution. I will also identify whether there are alternative cut-scores 

for each placement indicator that could improve placement accuracy within the already existing 

Multiple Measures for Placement framework.  
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Research Questions 

I pose two research questions to measure the utility of the North Carolina Community College 

System’s new placement policy at a single institution: 

1. What percentage of students at Southern Community College are accurately placed in 

gateway math by North Carolina’s multiple measures policy? 

2. Do alternative policy implementations improve gateway math placement at South 

Community College? 

Research question one involves an assessment of the current policy and the extent to which it 

assigns students to the classes for which they are academically prepared. As an integral part of 

developmental education, it is critical that community colleges have a better understanding of 

placement policies. Answering this question is essential for SCC to understand how North 

Carolina’s new placement policy is affecting student outcomes. The second research question 

addresses whether the current policy accurately places as many students as possible relative to 

three alternatives: (a) placing all students into developmental education; (b) placing all students 

into college courses, and (c) altering the current placement cut-scores. The first two comparisons 

measure the incremental validity of the current policy compared to alternative policies (Scott-

Clayton, 2012). The third comparison identifies if it is possible that cut-scores for each of the 

placement indicators could be set at a different point to further maximize utility. Changing the 

cut-score is both a simple and efficient way to further improve student success within the 

existing policy framework. 

Conceptual Framework 

For this study, I follow Sawyer’s (2007) simplified approach to utility functions to 

measure the usefulness of North Carolina’s Multiple Measure for Placement Policy. A utility 
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function is a statistical measure used to operationalize a decision theory to guide the decision-

making process in a systematic way when exact outcomes are unknown (Chronbach and Gleser, 

1965). In a utility function, different weights are assigned to potential outcomes to indicate 

policy preferences for certain results (Sawyer, 2013). These utilities can be applied to predicted 

probabilities of student success under a placement indicator to calculate placement accuracy and 

evaluate the overall utility of a placement decision. North Carolina’s MMP policy was designed 

to improve the accuracy of student placement and, ultimately, student success in college level 

classes. However, the policy needs to be statistically evaluated to calculate placement accuracy 

and to identify if there are ways it can better place students to increase placement accuracy.  

Methodology 

 

Although useful for some purposes, correlational studies of the relationship between 

placement and college performance are insufficient for validation purposes (Scott-Clayton, 

2012). In 2012, Judith Scott-Clayton, a senior researcher with Columbia University’s 

Community College Research Center (CCRC), published a much-needed study on placement 

accuracy at community colleges. To do so, she adopted a predictive validity framework initially 

presented by Sawyer (1996; 2007) to calculate accuracy rates of student placement. Belfield and 

Crosta (2012), also affiliated with CCRC, conducted a follow up study using Scott-Clayton’s 

method and a different research question. Together, the three published a third study on the same 

topic in 2014 (Scott-Clayton, Belfield, and Crosta, 2014). With a particular emphasis on Scott-

Clayton (2012), these three papers lay the groundwork for the approach used in this study to 

assess North Carolina’s Multiple Measures for Placement (MMP) policy. Following Scott-

Clayton (2012), I will calculate expected probabilities of student success and apply them to a 

utility function to measure placement accuracy for North Carolina’s Multiple Measures for 
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Placement policy at Southern Community College. Placement accuracy measures the extent to 

which a policy is effective in achieving its desired objectives by calculating the percentage of 

students who are accurately placed under the policy. 

Chapter Summary and Preview of the Study 

 In this chapter I explain my study and the importance of multiple measures for placement 

policies in improving developmental education. I provide an overview of multiple measures 

generally as well as the North Carolina Community College System’s new Multiple Measures 

for Placement (MMP) policy, which is the focus of this study. Next, I describe the existing 

research on multiple measures and identify gaps that need further exploration. Despite the surge 

of reports and advocacy for multiple measures from many community college leaders, the topic 

is largely unstudied from an empirical perspective. The purpose of this study is to measure the 

utility of North Carolina’s new policy at a single institution and the extent to which it improves 

student placement. I propose two research questions to address the effectiveness of MMP at 

Southern Community College and to examine if there are alternative implementations of the 

policy that would improve placement. The conceptual framework for this study is a decision 

theory model operationalized using a utility function and predicted probabilities of student 

success.  

 In the subsequent chapters of this paper, I will provide a review of the literature relevant 

to multiple measures and describe in detail the methodological approach to my study.  In Chapter 

2, the literature review, I explain the context of multiple measures as it relates to community 

college generally and developmental education specifically. Albeit few, I will review the existing 

multiple measures literature as well as the findings related to each placement indicator in North 

Carolina’s multiple measures policy. At the end of the chapter I will introduce decision theory, 
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the conceptual framework for this study, as well as explain how I plan to use a utility function to 

operationalize decision theory. In Chapter 3 I will introduce the research design of my study and 

explain why placement accuracy is superior to correlation for understanding the effectiveness of 

multiple measures to accurately place students into the right courses. I will include a thorough 

description of my dataset, sample specification, and independent and dependent variables. Next, 

I will explain the four steps of measuring placement accuracy: (1) identifying an outcome; (2) 

predicting probabilities of success; (3) extrapolating probabilities; and, (4) measuring placement 

accuracy (Scott-Clayton, 2012). I close the chapter with a discussion on ethical considerations, 

limitations, and a positionality statement.  

In chapter 4, I present results on the placement accuracy of the Multiple Measures for 

Placement Policy at Southern Community College, measuring accuracy in two ways: the 

accuracy rate (AR) and the severe error rate (SER). For each, I compare the placement accuracy 

of the current policy to the alternatives of placing all students into development courses or all 

students into college level courses, yielding a measure of what Scott-Clayton terms incremental 

validity (2012). The third policy alternative I consider is whether changing the current cut-scores 

would improve placement utility, a simple and efficient means to evaluating an opportunity for 

improvement within the existing framework. Finally, chapter 5 contains implications for policy, 

practice, theory, and research.  
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CHAPTER TWO: REVIEW OF THE LITERATURE 

Overview 

 In this chapter I review the literature on multiple measures for placement to provide 

context and additional justification of the unique contribution this study will make to community 

college placement research. Research on multiple measures for placement is somewhat limited at 

this time. Although there are numerous reports and papers regarding the use of multiple 

measures to improve community college student outcomes, empirical studies are sparse. As such, 

it is important to also consider research on the related topics of current community college 

placement policies and developmental education generally. I open this chapter by framing the 

intersection of student placement and developmental education in the community college 

context. From here, I segue into multiple measures generally and specifically for the state of 

North Carolina. Next, I review separately the three measures of student ability that comprise 

North Carolina’s Multiple Measures for Placement policy—high school GPA, standardized tests, 

and diagnostic placement tests. At Southern Community College, each placement type functions 

collectively as part of a larger policy system; however, within that system student ability is 

measured by each indicator independently, making it important to review the literature on all 

three separately. I close with an explanation of decision theory models and utility functions, 

which serve as the conceptual framework for this study. 

Community College Context 

Community colleges provide a flexible and affordable education to nearly half of 

postsecondary students in the United States (American Association of Community Colleges 

[AACC], 2016). One of the reasons community colleges are so attractive is their affordable 

tuition, just 3,340 dollars per year compared to 9,410 dollars for a student to attend an in-state 
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public institution (AACC, 2016). Community colleges also offer flexible term dates, full-time 

and part-time programs, and classes that meet in the evening to accommodate the work schedules 

of non-traditional students. Another reason many students find community colleges desirable is 

that they are open access and admit all students regardless of prior preparation (Hughes and 

Scott-Clayton, 2011; Melguizo, Kosiewicz, Prather, & Bos, 2014; Zarkesh, 2004). Taken 

together, the characteristics of community colleges uniquely position them as an avenue to 

improve postsecondary access and equity (Goldrick-Rab, 2010) but this opportunity does not 

come without its challenges. For this paper, the most relevant of these challenges stems from 

open door policies.    

Most community colleges are open access institutions that admit all students (Hughes and 

Scott-Clayton, 2011; Melguizo, Kosiewicz, Prather, & Bos, 2014; Zarkesh, 2004). At most four-

year institutions, students go through an application process where colleges can choose to admit 

only those who are adequately prepared for enrollment according to a set of admissions standards 

determined by the institution; community colleges on the other hand have a commitment to 

educate all students who seek enrollment (Melguizo, et al, 2014). While an important historical 

cornerstone of community college education, open door policies introduce a layer of complexity 

to new student enrollment (Bragg, 2001; Hughes and Scott-Clayton, 2011).  In the absence of an 

admissions process, the placement policy becomes a way for community colleges to ensure a 

certain level of academic quality, similar to what a four-year institution might achieve through its 

admissions process (Attewell, Lavin, Domina, & Levey, 2006; Bailey, Jaggars, & Jenkins, 2015; 

Jaggars and Hodara, 2011; Melguizo et al, 2014). Where a four-year institution can simply turn 

away those students who do not meet its academic requirements, community colleges must find 

another way to serve these students.  
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Developmental Education 

Developmental education exists for this purpose: to prepare incoming students who are 

not yet ready for postsecondary work to progress into college level courses (Bettinger, Boatman, 

and Long, 2013; Weissman, Bulakowski, Jumisco, 1997). Practically speaking, if students who 

place into developmental and college level classes experienced the same success and outcomes, 

then the issue of placement would be moot. In reality, there are mixed findings on how 

developmental education actually affects students and growing evidence that placement is an 

under-studied part of the equation to address its shortcomings. 

Student Outcomes. Current research findings on student outcomes associated with 

developmental education vary greatly, providing little conclusive evidence of the value of 

community college remediation. Several recent studies indicate positive or neutral relationships 

between developmental education and short-term measures of success but those findings do not 

hold in the long-run (Calcagno & Long, 2008; Crisp & Delgado, 2014; Clotfelter, Ladd, 

Mushkin, & Vigdor, 2015). For instance, Clotfelter et al (2015) and Crisp and Delgado (2014) 

find no relationship between developmental education and student persistence. Looking at a 

longer-term indicator though, Crisp and Delgado (2014) find a negative relationship between 

developmental math and English courses and transfer to a four-year institution. Similarly, 

Clotfelter et al (2014) find that taking remedial classes does not improve academic skills and 

actually decreases the likelihood of course and degree completion. Calcagno and Long (2008) 

also find differences in short- and long-run measures. According to their results, students who 

took developmental classes are actually more likely to continue into the next year of study and 

earn more credits than their peers who placed out but there is no effect on degree completion for 

these students (Calcagno and Long, 2008). In examining the relationship between developmental 
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education and labor-market experiences, another long-run outcome, Hodara and Xu (2106) find a 

negative relationship between developmental math and earnings, which was even more 

pronounced for older students. The difference between short- and long-term outcomes is an 

important distinction to make if the goal of taking community colleges classes is to complete a 

degree, not simply accrue credit hours.  

Studies that do not find evidence of a relationship between developmental education and 

student outcomes (e.g. Clotfelter, Ladd, Muschkin, and Vigdor, 2015; Martorrel and McFarlin, 

2011; Attewell et al., 2006) are concerning given that developmental education is costly 

(Rodriguez, Bowden, Belfield, & Scott-Clayton, 2015; Scott-Clayton and Rodriguez, 2014) and 

increases time to degree (Attewell et al, 2006; Belfield and Crosta, 2012). Assignment to 

developmental education may also deter initial enrollment (Bailey, Jeong, and Cho, 2010). 

Bailey et al (2010) find that of the students assigned to developmental courses, nearly one third 

never enroll, suggesting that students may choose not to enroll simply based on the outcome of 

their placement decision. Martorrel, McFarlin, and Xue (2015) also find that students who are 

placed into developmental education are less likely to enroll; however, they do not attribute the 

reason for non-enrollment to the placement decision for students who scored near the cut-score. 

They are unable to address whether this holds for students farther away from the cut-score. 

Findings from these studies suggest that there could be some relationship between assignment to 

developmental education and initial enrollment, although small adjustments in policy that only 

change placement decisions for students near the cut-score may not be sufficiently effective.   

One of the most troubling findings on developmental education performance is that 

students whose placement indicators assign them to developmental education but instead enroll 

in credit-bearing classes, successfully complete college-level coursework, implying that they did 
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not actually require the developmental course to be successful (Bailey, Jeong, and Cho, 2010). 

Their pass rate is slightly lower than the students who placed into college-level courses but they 

pass nonetheless. Bailey et al (2010) also found that the students who took developmental 

courses had worse outcomes than their peers who should have taken developmental education 

but went straight into college courses. These findings imply that negative outcomes associated 

with developmental education could very well be a result of how students are placed rather than 

poor delivery of developmental education. There is growing evidence that students should be 

placed into the highest-level courses they are prepared to take (Bailey, Jeong, and Cho, 2010; 

Hodara and Xu, 2016) but the challenge is in deciding how to define prepared and 

simultaneously ensure that a placement indicator accurately assigns students to the right class. 

Student Placement 

Presumably, students who are college ready should be placed into credit-bearing courses 

and students who are not college ready should be placed into developmental courses. However, 

one of the biggest challenges to accurately placing students into the right courses is that there is 

no uniform definition of what it means to be college ready (Bailey, 2009; Phipps, 1998; Attewell, 

Lavin, Domina, and Levey, 2006; Hodara, Jaggars, & Karp, 2012). As such, the task of devising 

and implementing a successful placement policy is not as simple as it may initially seem.  

Misplacement 

When a placement indicator assigns a student to the wrong class, it is referred to as 

misplacement. Misplacement occurs in one of two ways: under placement or over placement 

(Scott-Clayton, 2012; Scott-Clayton, Crosta, & Belfield, 2014). A student who could have 

passed a college-level class but is placed in a remedial course is referred to as being under placed 

(Scott-Clayton, 2012). Over placement occurs when a student who needs developmental 
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instruction ends up in a credit-bearing course (Scott-Clayton, 2012). When students are placed 

into the wrong courses, particularly at the lowest levels of developmental education, it increases 

the likelihood that they will experience negative outcomes such as lower rates of retention, 

degree completion, and earnings (Hodara & Xu, 2016; Scott-Clayton and Rodriquez, 2014).  

Under placement occurs at much higher rates than over placement, regardless of subject 

area (Center for the Analysis of Postsecondary Readiness, 2015; Scott-Clayton, Belfield, and 

Crosta, 2014). A study from the Center for the Analysis of Postsecondary Readiness (CAPR) 

finds that 18% of students in developmental math and 29% of students in developmental English 

are under placed compared to 6% and 5% over placed into college-level math and English 

courses, respectively. Based on an assessment of placement test cut-scores, Scott-Clayton, 

Belfield, and Crosta (2014) posit that current institutional policies tend to be more conservative 

about over placement than they are about under placement. In other words, policies are designed 

so that borderline students are more likely to be placed into developmental education than into 

credit-bearing courses.  

This observation is likely confounded by the fact that over placement is much easier to 

identify than under placement (Scott-Clayton, 2012). When a student is over placed they are 

likely to struggle academically and possibly fail the course entirely. On the contrary, identifying 

under-placed students is extremely difficult as students who could have passed a college level 

class but take a developmental course will likely complete the class successfully. When students 

perform well in the classroom, we typically do not question their placement (Scott-Clayton, 

2012); but given what we know about the prevalence of under placing students who could have 

passed college classes, simply looking at course success does not paint a full picture of 

placement accuracy.  
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Recognizing that some, perhaps many, students are under placed certainly does not mean 

that all students who enroll in developmental education are misplaced. There are, and likely 

always will be, students who need developmental education (Goen-Saltar, 2008). In 2014, 

worried about growing criticism that developmental education hurts students more than it helps 

them, the state of Florida made all community college developmental education optional (Hu, 

Park, Woods, Tandberg, Richard, & Hankerson, 2016). Not surprisingly, fewer students enrolled 

in remedial classes following the policy change. Also not surprisingly, passing rates for 

gatekeeper courses went down, which we would expect if more students of lower ability enroll in 

college-level classes (Hu et al, 2016). Interestingly, even though the passing rate went down, the 

total number of students who successfully completed gatekeeper courses increased, revealing 

two important takeaways. First, the increased total number of students passing gatekeeper 

courses implies that some students were being under placed into developmental education prior 

to the policy change. Second, the decreased gatekeeper course pass rate demonstrates that there 

are also students who need developmental education prior to enrolling in a college-level class. 

Given these findings, it is reasonable to conclude that eliminating developmental education is not 

in all students’ best interest. The students who were previously under placed would likely benefit 

but a blanket policy like Florida’s would introduce a swath of other problems and unintended 

consequences. In short, it does not solve the fundamental problem of how to determine student 

readiness and leaves unanswered the question of how to maximize accurate student placement.  

Diagnostic Placement Tests 

Despite growing evidence that they are poor indicators of student ability, most 

community colleges rely on diagnostic placement tests to determine whether incoming 

community college students take credit-bearing or developmental education courses (Hodara, 
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Jaggars, and Karp, 2012; Fields and Parsad, 2012). In a study by Fields and Parsad (2012), every 

community college sampled reported using a diagnostic test for student placement. The two most 

commonly used placement tests are ACCUPLACER and COMPASS, which are computer-

adaptive tests developed by the College Board and ACT, respectively (Fields and Parsad, 2012). 

When used for placement purposes, diagnostic tests function as high-stakes tests. A test is 

considered high-stakes when it has a pre-determined outcome associated with specific results 

(Glossary of Education Reform, 2014), which, in the case of placement, is whether or not a 

student is assigned to developmental education. Despite the common use of placement tests to 

sort students into developmental or college level classes, there is little evidence that they 

effectively place students into the appropriate courses (McClenney, 2016; Liston, 2012; Scott-

Clayton, 2012).   

A number of recent studies demonstrate that placement tests are a less reliable 

measurement of students’ academic preparation for college than other indicators such as high 

school GPA (Belfield and Crosta, 2012; Scott-Clayton, 2012). Belfield and Crosta (2012) 

calculate correlation coefficients between four subject area tests for both the ACCUPLACER 

and COMPASS tests and find extremely limited evidence of a relationship between score on the 

test and students’ developmental course grades. The strongest relationship their data exhibits is a 

correlation of .25 between COMPASS Reading test and developmental math grades, suggesting 

that placement tests do not measure the skills students need to be successful in the classroom 

(Bailey et al, 2010). Consistent with this, Scott-Clayton (2012) also finds a stronger relationship 

between math placement test and course grades compared to English tests and course grades. 

Still, both math and English have an alarmingly low relationship with student outcomes, 

explaining 13% and 2% of the variation in student grades, respectively (Scott-Clayton, 2012). 
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These findings are deeply troubling when placement tests are used in a high-stakes manner that 

singlehandedly determines a student’s initial postsecondary trajectory.  

 Efficiency. Some researchers have suggested that community colleges continue to use 

placement tests because they are relatively cheap and easy to administer, making them efficient 

measures of student ability (Bostian, 2012; Jaggars and Hodara, 2011). Efficiency is highly 

sought after in community colleges, which continue to see shrinking budgets and higher 

standards, asking them to do more with less (Jenkins and Rodriguez, 2013). However, a recent 

report from the Community College Research Center reveals two important findings that dispel 

an efficiency argument for high-stakes placement testing (Rodriguez, Bowden, Belfield, and 

Scott-Clayton, 2015). First, it is not actually all that cheap. Rodriguez et al. (2015) estimate that 

community colleges spend anywhere from 300,000 dollars to 875,000 dollars a year on 

diagnostic testing. More importantly, Rodriguez et al. (2015) demonstrate that the cost of 

placement testing is miniscule compared to the cost of developmental education. While the up-

front cost of a placement test may be relatively low, if it does not accurately assign students to 

the right courses, it will end up costing community colleges substantially more in the long run to 

provide developmental education to students who may not actually need it (Bostian, 2012; 

Rodriguez et al., 2015). 

Multiple Measures 

Many community colleges are moving towards a multiple measures for placement model 

to better place students into the courses where they are most likely to succeed (Ngo and Kwon, 

2015). In fact, the number of institutions using multiple measures for math placement has grown 

30 percentage points, from 27% to 57%, in the five years from 2011 to 2016 (Rutschow and 

Mayer, 2018). A placement policy is defined as multiple measures if it uses more than one 
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measure of student ability to make a placement decision (Barnett and Welbeck, 2016; Fulton, 

2016). Multiple measures can be implemented in several different ways (Barnett & Welbeck, 

2016). For instance, the data used for multiple measures can come from pre-existing sources, like 

high school transcripts and standardized test scores, or institutions can use their own assessments 

to gather information about a students’ preparedness. Some examples include placement tests, 

writing assessments, and non-cognitive measures. This data are used to make an evaluation about 

how the student should be placed. Once the data are gathered, they can be used in different ways 

such as exemptions from certain courses, decision rules using cut points or bands, algorithms that 

measure the likelihood of student success, and self-placement decisions. These decisions are 

used to make determinations about what student needs, like which courses they are prepared to 

take and student support services. 

Overwhelmingly, studies that consider multiple measures find that they either equally or 

more effectively place students into the appropriate college-level classes compared to one-

dimensional placement indicators (Marwick, 2004; Ngo and Kwon, 2015; Scott-Clayton, 2012; 

Scott-Clayton, Belfield, and Crosta, 2014). For instance, using a system-level dataset from 

California, Ngo and Kwon (2015) evaluate the outcomes of students placed using multiple 

measures in the Los Angeles Community College District (LACCD). LACCD requires that 

students take a placement test but “boosts” a student’s results using information on high school 

GPA and success in high school courses. They compare the outcomes of students whose boosts 

place them into a higher course than their initial test score to students at the same level who 

placed there without the multiple measures boost and find that the students perform equally as 

well.  Using data from a single community college in Illinois, Marwick (2004) also finds that 

more students place into higher-level courses using a combined measure of high school 
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performance and placement tests compared to using either indicator on its own. She also finds 

that average student performance remains consistent across single and multiple measures 

placement policies despite significantly more students placing into higher-level courses under the 

latter, suggesting that multiple measures is the better policy for student success. Despite being a 

decade apart and using multiple measures differently, both Ngo and Kwon (2015) and Marwick 

(2004) find that multiple measures increases minority student placement into higher level 

courses.  

Like Ngo and Kwon (2015), Scott-Clayton (2012) uses community college system-level 

data from an unspecified state. She compares student placement between two single indicators of 

ability, high school GPA and placement tests, and two types of multiple measures placement 

policies: (a) high school GPA and placement tests together and (b) high school GPA, placement 

test score, proximity of high school to community college, and how long ago the student 

graduated from high school. In doing so, she finds that using multiple measures of student ability 

improves placement accuracy relative to a one-dimensional measure of ability (Scott-Clayton, 

2012). However, the advantage of using multiple measures compared to high school GPA alone 

is small. Similarly, in calculating the placement accuracy of high school GPA, placement test, 

and high school GPA and placement test together using system-level data from a different 

unnamed state, Scott-Clayton, Belfield, and Crosta (2014) find that in the majority of cases, 

multiple measures is no more effective than using high school GPA alone. I will revisit this 

finding later in the literature review in a section dedicated to high school GPA as a placement 

indicator.  
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North Carolina’s Multiple Measures for Placement Policy 

 The North Carolina Community College System’s (NCCCS) Multiple Measures for 

Placement (MMP) policy uses a system of tiered evaluations to determine student placement 

(State Board of Community Colleges, 2015). The first measure a college examines is the 

student’s high school GPA. If it is equal to or greater than a 2.6 and the student has taken four 

high school math courses, then the student automatically places out of developmental education. 

Students who do not meet the GPA threshold are next evaluated on their SAT or ACT reading, 

writing, and math scores. If their scores on these tests meet the appropriate requirements, the 

student places out of developmental education. If a student does not meet the standardized test 

score requirement, they must then take a diagnostic placement test. It is important to note that 

North Carolina’s Multiple Measures for Placement policy only applies to students who graduated 

from high school within the last five years. This decision was likely made to ensure that high 

school measures are current and to account for differences in traditional (18-24) and non-

traditional (over 24) students (Adelman, 2005). 

North Carolina’s placement policy is considered multiple measures because it uses more 

than one source of data (Barnett and Welbeck, 2016; Fulton, 2016). While it does not combine 

those assessments into a single, aggregate score like the multiple measures policy that Ngo and 

Kwon (2015) examine in the LACCD system, it is considered multiple measures in the sense that 

it measures student ability in multiple ways—high school GPA, standardized test scores, and a 

placement test. Additionally, the North Carolina Community College system characterizes 

cumulative high school GPA, the first placement indicator in its new policy, as a multiple 

measure since it encompasses multiple aspects of student’s cognitive and non-cognitive abilities 

(Belfield and Crosta, 2012; Bostian, 2012). Because each of the three placement indicators in 
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North Carolina’s policy is measured independently from the others, I provide a review of the 

literature on all three separately. I open each section with a brief review of how the placement 

indicator is used in MMP. 

High School GPA. The first placement indicator in North Carolina’s policy is high 

school GPA. Under Multiple Measures for Placement, students with at least a 2.6 cumulative, 

un-weighted high school GPA are placed into college level classes and are not referred to 

developmental courses (North Carolina Community College System [NCCCS], 2016). Students 

must also have taken at least four English and four math courses in high school, one of which is 

deemed college preparatory such as Pre-Calculus or IB math, to be placed using multiple 

measures (Southern Community College, 2013). Interestingly, if a student did not take a fourth 

math class, they are not eligible for placement out of developmental education using high school 

GPA for either math or English. (NCCCS, 2016). 

The North Carolina Community College System likely chose GPA as the first indicator in 

its policy because of the robust evidence that it is more strongly associated with student success 

than any other pre-collegiate measures of student ability (Belfield and Crosta, 2012; Kobrin, 

Patterson, Shaw, Mattern, & Barbuti, 2008; Sawyer, 2013; Scott-Clayton, 2012). High school 

GPA encompasses a much more complex array of student performance indicators than a single 

test (Geiser and Santelices, 2007). In fact, NCCCS even characterizes GPA itself as a multiple 

measure because of all the aspects of student ability that it represents (Belfield and Crosta, 2012; 

Bostian, 2012). 

Belfield and Crosta (2012) find that high school GPA accounts for 14% of the variance in 

the number of credits a student earns compared to only 3% variance accounted for by placement 

test. This finding holds across subject area such that GPA is a much stronger indicator of student 
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ability than placement test for both math and English (Belfield & Crosta, 2012). Similarly, Scott-

Clayton (2012) finds that GPA is a better indicator of how successful students are likely to be in 

college courses than placement test. In both studies, placement test does have some relationship 

with student performance but it is practically small relative to high school GPA (Belfield and 

Crosta, 2012; Scott-Clayton, 2012). Another study by the same authors indicates that females 

place out of developmental education at a higher rate than men when using high school 

information instead of placement tests (Scott-Clayton, Belfield, and Crosta, 2014). It is worth 

noting that in these studies (Belfield and Crosta, 2012; Scott-Clayton, 2012) high school GPA is 

a variable created by the authors that, in addition to the transcript number that we typically think 

of as high school GPA, also factors in additional details such as the number of courses taken, 

course rigor (i.e. honors), and courses completed (Scott-Clayton, Belfield, & Crosta, 2014). This 

is important to consider when we measure the utility of high school GPA as a placement 

indicator in North Carolina’s MMP policy, where it is measured as the unweighted high school 

GPA reported on the transcript. 

 There are a few disadvantages to using GPA for placement that should be considered 

(Belfield and Crosta, 2012). First, data for some students may be unavailable or outdated. North 

Carolina has addressed this to some extent by limiting high school GPA placement to students 

who are recent high school graduates and whose GPAs should therefore still be a relevant 

indicator of ability. Second is variation in students’ high school curriculum (Adelman, 2006). 

Returning to the issue of how to measure college readiness, two students with the same high 

school GPA but different intensity of courses are not equally prepared for college. Again, North 

Carolina’s MMP policy has a provision for this by requiring completion of certain courses in 

addition to a high school GPA of 2.6. While this stipulation helps ensure a certain curricular 
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measure of college readiness, there is likely still variation in high school quality that is not 

accounted for (Allen and Sconing, 2005). It also introduces an additional barrier for 

underrepresented students who may be more likely to attend schools that may not offer the 

courses required for MMP placement (Adelman, 2006). 

 Perhaps the biggest concern of introducing new measures of student ability for college 

placement is the additional time, effort, and cost relative to a diagnostic test (Belfield & Crosta, 

2012; Hodara, Jaggers, & Karp, 2012). To alleviate community colleges of the burden of 

reviewing high school transcripts in accordance with its new placement policy, the NCCCS and 

North Carolina’s K-12 System, the Department of Public Instruction (DPI), creating a record-

sharing system to transfer data directly from the DPI transcript system to the community colleges 

system (State Board of Community Colleges, 2015). Another way to reduce administrative 

burden would be to allow students to self-report data (Barnett and Welbeck, 2016), an approach 

currently being used with success in some Los Angeles Community College District institutions 

(Ngo and Kwon, 2015).  

Standardized Tests. The second placement indicator in the NCCCS Multiple Measures 

for Placement Policy is SAT or ACT score. For a student to be exempt from developmental 

education based on their SAT score, the students must have received at least a 500 on each 

section of the SAT—math, English, and critical reading (State Board of Community Colleges, 

2015). For the ACT, a student must have a 22 on math and reading and an 18 for English (State 

Board of Community Colleges, 2015). Unlike the GPA placement indicator, a student can place 

out of one subject of developmental education (e.g. Math) even if they do not test out of the other 

(e.g. English). 
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Most research on the relationship between standardized test scores and college outcomes 

focuses on selective four year institutions, which almost always require the SAT or ACT as part 

of the admissions process (Epstein, 2009). Community colleges on the other hand do not require 

students to submit standardized test scores, presumably due to open door policies. Thus, there is 

very little information on the relationship between community college student outcomes and 

performance on the SAT and ACT in general, let alone for placement specifically. Given the 

dearth of research on student outcomes associated with ACT and SAT scores at the community 

college level, studies that focus on four-year colleges provide the best starting point to 

understanding this relationship; however, these findings should be applied to the community 

college context cautiously. 

Advocates of standardized tests tout their ability to account for differences in high school 

quality that might be indistinguishable if we rely solely on high school GPA (Allen and Sconing, 

2005). For instance, a 3.0 GPA at one school might represent a very different level of academic 

ability and college readiness than a 3.0 GPA at a different high school. Standardized tests on the 

other hand can account for some of these differences by testing students from different high 

schools on the same instrument.  

Placement by standardized test in North Carolina’s MMP policy has placement 

provisions for both the SAT and the ACT. Although often talked about together, the SAT and the 

ACT are fundamentally different tests. The SAT is classified as an aptitude test, which measures 

learning ability whereas the ACT is an achievement test designed to measure students’ 

understanding of curriculum-based content (ACT, n.d.; Geiser and Studley, 2002). For this 

reason, I review separately the literature on each test and its implications for community college 

placement accuracy. 
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SAT. The value of the SAT for college admissions has been widely contested over the 

last decade (Berger, 2012). Some critics of the SAT go so far as to characterize is as a barrier to 

college access (Epstein, 2009). Research suggests that the SAT provides little information 

beyond what we can tell about a student’s ability based on their background characteristics 

(Rothstein, 2004). Put differently, the SAT is not a strong indicator of student ability when we 

control for student demographics. Kobrin, Patterson, Shaw, Mattern, and Barbuti (2008) report 

that combined SAT scores have a .35 correlation with first year college GPA (Kobrin, Patterson, 

Shaw, Mattern, Barbuti, 2008). Not surprisingly, each subject on its own has a slightly weaker 

relationship but not by much (Kobrin et al, 2008). Adding high school GPA to the equation 

increases the strength of the relationship by nearly .10, leading even College Board, the test 

maker of the SAT, to advise that SAT scores be considered in conjunction with high school GPA 

(Kobrin et al, 2008; Patterson, Mattern, and Swerdzewski, 2012). 

ACT. Sawyer (2013) finds variation by institutional selectivity in how accurately ACT 

scores place students into the right classes. Specifically, he finds that, relative to high school 

GPA, ACT scores are better placement indicators at more selective institutions but weaker at 

institutions with low selectivity. He also finds that standardized tests are better placement 

indicators than high school GPA at higher success thresholds (e.g. college grade of 3.5+) but at 

lower thresholds (e.g. 2.0) high school GPA is the better placement indicator. Both of these 

findings have important implications for community colleges, which are open access, and 

therefore low selectivity institutions, and whose students are more likely to have lower high 

school GPAs.  

It is worth noting that all graduating high school seniors at public schools in North 

Carolina are now required to take the ACT (North Carolina Department of Public Instruction, 
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2015). The lack of research on the relationship between standardized tests and community 

college student outcomes likely has to do with the fact that many students who enroll in 

community colleges do not take the SAT or ACT at all since it is not required for admissions. 

Because the Department of Public Instruction, the central governing body for North Carolina 

public schools, now requires the ACT for graduation, this is less of an issue; however, 

community colleges in other states that are considering using standardizes test for placement 

should consider the extent to which ACT and SAT scores will exist for community college 

students.  

Placement Tests. Finally, students who do not place out of developmental education 

based on their high school GPA, SAT, or ACT scores, must take a placement test, the North 

Carolina Diagnostic and Placement Test (NCDAP). For this test, students must receive at least a 

7 on the math portion and a 151 on English to place out of developmental education (SCC, 

2016). As is evident from the drastically different cut-scores for math and English, the tests are 

measured on different scales. I will discuss NCDAP again later in this section as well as more 

thoroughly in my model specification in Chapter three. 

Despite the mounting evidence that high-stakes placement tests are not good indicators of 

student ability (Marwick, 2004; Ngo and Kwon, 2015; Scott-Clayton, 2012; Scott-Clayton, 

Belfield, and Crosta, 2014), the North Carolina Community College System (NCCCS) chose to 

include a high-stakes diagnostic placement test as its third placement indicator in MMP. Most of 

the studies that refute the usefulness of placement tests examine the most widely used, nationally 

available placement tests, ACCUPLACER and Compass, which are managed by the College 

Board and ACT, respectively. Both tests are computer- adaptive and offer a host of student 

readiness assessments including but not limited to Math, Reading, and Writing (ACT, 2014; 



33 

 

College Board, n.d.a). Interestingly, ACT recently announced that it is discontinuing the 

Compass test due to its poor ability to accurately place students (Fain, 2015).  

NCCCS on the other hand uses the North Carolina Diagnostic and Placement Test 

(NCDAP) (Achieving the Dream, n.d.; Morrisey, Liston, & Hohnsbehn, 2014). In collaboration 

with College Board, The North Carolina Community College System developed NCDAP to 

better align placement testing with the skills measured in the courses for which placement is 

being considered (Morrisey, Liston, & Hohnsbehn, 2014). Achieving the Dream highlights 

NCDAP in an overview of developmental education reforms implemented by the state of North 

Carolina and indicates that with NCDAP in place, 5% more students place into college-level 

courses than before. There are no other publicly available findings that I am aware of on the 

usefulness and accuracy of NCDAP to place students into the appropriate courses.  

Measuring Student Success 

Researchers who study community college student outcomes use an assortment of 

indicators to measure student success, including but not limited to labor market outcomes, course 

grades, overall GPA, transfer, persistence, and degree completion. In this study, I am limited to 

short-term outcomes since Multiple Measures for placement was not approved until 2013 and not 

required until 2016. For this reason, I will measure student success as passing a gatekeeper 

course, which is typically a student’s first credit-bearing, college-level class and is taken prior to 

subsequent courses in a field of study (Joint Statement, 2012). 

In 2012, four organizations focused on improving education in the United States—

Charles A. Dana Center, Complete College America, Inc. Education Commission of the States, 

and Jobs for the Future—released a joint statement with seven core principles for reforming 

developmental education, five of which pertain specifically to gatekeeper courses. A gatekeeper 
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course is defined as, “The first college-level or foundation courses for a program of study” (Joint 

Statement, 2012). A major critique of developmental education is that students who place into 

remedial courses never progress to gatekeeper courses, preventing them from any further 

postsecondary progression (Joint Statement, 2012). In one report, as few as 22% of the 

community college students who are referred to developmental education ever make it to a 

gatekeeper course if they were referred to developmental education first (Joint Statement, 2012). 

This is extremely concerning given the disproportionate impact that gatekeeper course 

completion has on the remainder of a students’ postsecondary trajectory.  

Nevertheless, low gatekeeper course enrollments are notoriously problematic 

(Completion Arch, n.d.), and not just for students who first take developmental courses (Jenkins, 

Jaggars, and Roksa, 2009). Jenkins et al (2009) found that, even among students who are 

assigned directly to college level math, less than half took a gatekeeper math course (39%). 

Although this does pose some issues regarding the number of students who enroll, gatekeeper 

courses are the most relevant indicator for this study. 

Success in a gatekeeper course is of particular interest to studies focused on placement 

and developmental education because of the implications gatekeeper courses have for subsequent 

college success. In this study, gatekeeper courses are college-level math and English classes that 

students take at the beginning of their course sequence and prior to subsequent course taking. 

When we discuss student placement into developmental or college-level courses, the college-

level course referred to is highly likely to be a gatekeeper course. As such, students who place 

directly into college-level courses will begin their enrollment with a gatekeeper course; if a 

student is referred to developmental education, gatekeeper math or English will be their first 

college-level course upon successful completion of remediation.  
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Defining Success. How success in a gatekeeper course is defined has practically 

meaningful differences for how we interpret student outcomes since we would anticipate that 

success would appear much greater if it is defined at a lower threshold (Hughes and Petscher, 

2016). Research on placement accuracy confirms that the strength of placement indicators is 

relative to how success is defined (Scott-Clayton, 2012 Sawyer, 2013). In these studies, the 

usefulness and ability of an indicator to accurately place students changes depending on whether 

success is defined as a 2.0, 3.0, or passing (Sawyer, 2013; Scott-Clayton, 2012). One way of 

defining success is not necessarily better than any other; rather, it depends on the goals of the 

institution and the policy (Sawyer, 2013).  

Southern Community College, the institution of interest for this study, considers a grade 

of B to be “very good”, a grade of C to be “satisfactory”, and a D to be “poor”, although it is not 

considered failing (Southern Community College, n.d.b). The SCC grading policy also specifies 

that many programs require a C for core course and students will not qualify for graduation 

without a cumulative GPA of 2.0 or higher (Southern Community College, n.d.b). However, to 

provide more nuance to the interpretation of gateway course success, and because of 

demonstrated variation in levels of success depending on how it is defined (Scott-Clayton, 2012; 

Sawyer, 2013) I measure accuracy using three measures of success: a B in a gatekeeper course, a 

C in a gatekeeper course, and passing a gatekeeper course. Given SCC’s emphasis on success at 

the C level, I often focus the interpretation of results on this level of success.  

Early Findings 

Initial findings from North Carolina’s MMP policy show that it is placing more students 

into college-level courses (Achieving the Dream, 2016; Johnstone, 2015). Following the 

implementation of multiple measures for placement, only half of students place into 
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developmental education compared to roughly three out of every four students prior to the policy 

change. Not surprisingly, average grades for students in developmental education dropped 

following the implementation of multiple measures, which we would expect since more students 

are going straight into college-level classes (Johnstone, 2015). 

Despite the promising descriptive statistics from early outcomes, there is still limited 

evidence on whether students are better placed under MMP and in particular if the cut-score for 

each indicator is in the right place. In a chapter on challenges that community colleges face, 

Bailey (2009) explains that the measures used to place students have linear relationships with 

anticipated outcomes; thus, there is no clear point at which a student is definitively college-ready 

or in need of remediation; the lines are much blurrier. Choosing where to set the cut-score for a 

placement policy tends to be arbitrary but inevitable (Bailey, 2009). Fortunately, decision theory 

models were designed for just this purpose: to systematically inform decision-making in 

situations that would otherwise require indiscriminate choices (Chronbach and Gleser, 1965). 

Conceptual Framework 

Decision theory is the process of using [1] a set of assumptions and [2] a formalized 

statistical function to evaluate the extent to which a decision achieves the desired outcome 

(Sawyer, 1996). Decision theory models exist to help guide decisions that we must make when 

important information is missing, referred to as a decision problem (Chronbach and Gleser, 

1965). Chronbach and Gleser (1965) write that, “Any situation where a person is confronted with 

alternative courses of action is a decision problem” (p. 7). Decision theory has a long history in 

the field of economics and has more recently been adapted to guide decision-making in other 

areas of study, including psychology (Chronbach and Gleser, 1965), education (Sawyer, 1996; 
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2007) and, more specifically, community college student placement (Scott-Clayton, 2012; 

Belfield and Crosta, 2012; Scott-Clayton, Belfield, and Crosta, 2014). 

Decision Theory 

Before the advent of statistical decision theory models, decision problems were severely 

limited to true experiments, which test a hypothesis by means of a treatment and control group, 

where the former is exposed to something that the latter is not (Wald, 1950). True experiments, 

or randomized control trials, require an extenuating set of controlled circumstances that are 

nearly impossible to account for in the real world. They are also expensive, time consuming, and 

often ethically controversial (Jacob, Zhu, Somers, and Bloom, 2012). A decision function offers 

a rigorous alternative that can be calculated using a statistical model and an already existing set 

of data (Wald, 1950).  

Given the relative ease with which decision theory can be utilized to answer research 

questions, it is no surprise that it has been adapted to multiple fields of study. After all, using 

Chronbach and Gleser’s (1965) definition of a decision problem as any decision with more than 

one possible outcome, any future event can be characterized as a decision problem. In 

Economics, decision theory evolved into what is colloquially referred to as Game Theory, 

originally introduced by von Neumann and Morganstern (1947) (Chronbach and Gleser, 1965). 

A parallel line of inquiry from the field of economics was proposed by Wald (1950) to guide 

business decisions in manufacturing production (Chronbach and Gleser, 1965). Psychologists 

later adapted decision theory to a more human capacity to try and make sense of why people 

make certain decisions (Chronbach and Gleser, 1965). Chronbach and Gleser (1965) further 

advance the psychological interpretation of decision theory for use in, as they titled their book, 

“psychological tests and personnel decisions.” As Chronbach and Gleser address early in this 
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work, the application of their adaptation of decision theory is intended for use in making 

decisions that involve people and tests, not simply one type of test or, as the use of personnel 

may imply, clinical or organizational decisions.  

Utility function.  

In this paper, I follow Scott-Clayton (2012) and refer to the work of Sawyer (1996; 2007) 

for adapting decision theory for making decisions about how to use college tests. In decision 

theory, we use data from one group to make estimates for a future, unknown group. Written 

statistically, potential outcomes (Θ) for a future group are estimated using the observed outcomes 

(θ) of a prior sample (Sawyer, 1996). When faced with a decision problem, the potential 

outcomes are a result of some specified decision, d. A utility (u) function is used to measure how 

useful that decision is in predicting a certain outcome, expressed as u (d, θ) (Sawyer, 2007). 

Sawyer (1996) defines a utility function as, “A function that expresses preferences among 

different pairs of outcomes and decisions” (p. 276). Presumably, in scenarios that call for the use 

of a utility function, there is a specific outcome (θ) that we hope or expect to observe given d. 

Depending on the extent to which we want θ to occur, d is given a pre-determined value.  

I follow the work of other researchers in the postsecondary field using decision theory 

(Scott-Clayton, 2012; Belfield and Crosta, 2012; Scott-Clayton, Belfield, and Crosta, 2014) and 

use a simplified utility function. In a specific utility function, preferences might be assigned by 

specific costs and benefits that represent real values of gain or loss depending on a variety of 

possible outcomes (Sawyer, 1989). On the other hand, a simplified utility function uses a 

dichotomous outcome where the result we want is given the maximum utility value (1) and the 

outcome we do not want is given the minimum utility value (0). Therefore, the overall utility of 

each placement indicator is calculated by multiplying the predicted probability of each possible 
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outcome by the utility of that outcome and adding them together. A more detailed explanation of 

how to apply a utility function to a placement decision is provided in the data analysis section of 

the methods chapter. 

In this paper, the decision problem is the way that students are placed per North 

Carolina’s new placement policy. According to Sawyer (1996), the process of evaluating a 

decision using decision theory is two-fold: first, there must be a reasonable justification for the 

decision in the first place— [1] the assumption; then, there needs to be some sort of 

measurement to quantify whether the decision is effective— [2] the statistical function. For this 

paper, the decision itself has already been determined by the NCCCS when it approved and 

implemented Multiple Measures for Placement. Therefore, my analysis focuses primarily on the 

statistical measurement of the extent to which the policy decision meets its objectives and 

potential ways to improve the policy by altering its specifications. 

Chapter Summary 

 In this chapter I provide a review of the literature relevant to multiple measures for 

placement generally and North Carolina’s Multiple Measures for Placement (MMP) policy 

specifically. Because multiple measures is at the nexus of student placement and developmental 

education, I review both topics within the context of the community college to frame an 

understanding of multiple measures itself. After defining multiple measures and introducing 

North Carolina’s policy, I review the literature associated with each of the three placement 

indicators in the policy: high school GPA, standardized tests (both SAT and ACT), and North 

Carolina’s diagnostic placement test, NCDAP. Finally, I introduce the conceptual framework for 

this study, which also informs the methodology, which I will explain in detail in the next chapter.  
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CHAPTER THREE: METHODOLOGY 

Overview 

How community college students are placed into developmental or college-level classes 

is an under-studied yet integral piece to understanding and improving developmental education. 

Multiple measures policies provide an avenue to increase the accuracy of student placement 

thereby lowering costs for community colleges and increasing students’ chances of success. Both 

researchers and practitioners are encouraging community colleges to adopt the use of multiple 

measures, whereby decisions about students’ course placement are made using more than one 

indicator of student ability. In this study, I measure the utility of the North Carolina Community 

College System’s Multiple Measures for Placement (MMP) policy to accurately assign students 

to the classes where they are most likely to be successful. Specifically, I answer two research 

questions: (1) What percentage of students at Southern Community College are accurately placed 

in gateway math by North Carolina's multiple measures policy? (2) Do alternative policy 

implementations improve gateway math placement at South Community College? The first 

research question addresses the accuracy of Southern Community College’s current placement 

policy while the second question identifies how to improve placement accuracy within the 

framework of the existing policy. 

This chapter explains in detail how I answered these research questions 

methodologically. I start with an overview of the research design and an explanation of why this 

type of analysis was the best fit for the research questions. Next, I introduce the data source and 

an explanation of the population and sampling specifications, followed by a description of 

independent and dependent variables. I provide an explanation of the modeling specification to 

accurately measure Multiple Measures for Placement at Southern Community College. Finally, I 
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explain the primary method of data analysis: measuring placement accuracy using predicted 

probabilities of student success and a utility function. I conclude the chapter with ethical 

considerations for protecting student confidentiality, limitations, and a positionality statement. 

Although not traditionally used in quantitative studies, I provide a subjectivity statement to frame 

my interest in pursuing this topic. 

Research Design 

For this study, I used a simplified utility function to measure placement accuracy at 

Southern Community College for three placement types in North Carolina’s Multiple Measures 

for Placement policy: high school GPA, standardized test scores, and diagnostic placement test 

scores. To do this, I followed Scott-Clayton’s (2012) framework for measuring placement 

accuracy. The first step is to define an outcome variable, without which it is impossible to 

measure effectiveness. Next, l used probit regression to calculate an individual probability of 

success in gateway math for each student given their score on each of the MMP placement 

indicators. Third, I extrapolated these data to create probability estimates of gateway course 

success for students who have a measure for the placement indicator but did not enroll in 

gateway math. Using the probabilities from the probit regression, I employed a simplified utility 

function to calculate placement accuracy for my sample under the current policy. Finally, I used 

the utility function to compare the placement accuracy rates of the current policy to other 

hypothetical implementations in the same context. 

Methodological Rationale 

Traditional analyses of placement decisions that only consider regression equations fall 

short of demonstrating that a placement indicator sorts students into the appropriate classes 

(Sawyer, 1989; Sawyer, 1996; Sawyer, 2013; Scott-Clayton, 2012; Scott-Clayton, Belfield, and 



42 

 

Crosta, 2014). First, correlation on its own does not actually demonstrate that a placement 

indicator is useful for making placement decisions; it simply demonstrates a relationship between 

the placement indicator and the outcome variable (Scott-Clayton, 2012). While this is useful 

information, it is not enough to inform how a placement indicator should be used in a policy 

decision. The purpose of this study is to go beyond showing a relationship between two variables 

to examine whether the way the relationship is utilized generates the desired outcome. Predicted 

probabilities of success better measures how a placement indicator works by operationalizing 

coefficient estimates into a probability, which can be used to calculate placement accuracy 

(Scott-Clayton, 2012). Using a utility function, we can then evaluate the accuracy of current 

placement decision cut-scores and how to alter the placement decision in a way that maximizes 

utility (Sawyer, 1989). 

 Another shortcoming of many studies on placement decisions is that they only consider 

the students who are placed into college level classes, which creates an issue of range restriction 

(Sawyer, 1996; Sawyer; 2007; Scott-Clayton, 2012). Range restriction occurs when the sample is 

skewed towards one end of a distribution relative to the population it represents, thus biasing 

correlation coefficients (Zwick, 2006). In this study, the relationship between a placement 

indicator and success in a college level class was only observed for students who enrolled in 

gateway math. Sample members whose placement indicator was below the cut-score and sample 

members whose scores were above the cut-score but did not enroll in a gateway course, were 

excluded from estimates of gateway course success. As a result, the predicted probabilities 

calculated for each placement indicator are only representative of students who enrolled in 

gateway math. This is problematic because understanding how all students are affected by 

Multiple Measures for Placement is critical to interpret the utility of North Carolina’s MMP 
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policy (Sawyer, 2007). To address this, I followed Sawyer’s (1996; 2007) and Scott-Clayton’s 

(2012) methodologies and extrapolated predicted probabilities of success in gateway math to 

estimate a relationship between the placement indicator and gateway math for students who did 

not have an observed gateway math grade. A more detailed discussion of extrapolation will be 

discussed later in this chapter.  

Data Source 

 Data for this study are secondary, student-level records from Southern Community 

College (SCC). SCC is part of a statewide system of 58 community colleges managed by a 

central office, the North Carolina Community College System (NCCCS) (North Carolina 

Community Colleges). Southern Community College was selected for this study for two reasons. 

First, Southern Community College was an early implementer of North Carolina’s Multiple 

Measures for Placement policy, adopting the policy in spring 2014, two and a half years before 

policy implementation was mandatory. Analyses of most North Carolina community college’s 

implementations would be severely limited because of the small number of post-implementation 

observations available due to time constraints. Second, SCC is a large institution, serving more 

than 55,000 students (Southern Community College, 2016a). The size of Southern Community 

College’s student body alleviates potential concerns of small sample size, which may otherwise 

threaten the reliability of findings or result in placement sub-groups that are too small to report 

on given the many ways in which students can be placed under MMP. 

In August 2016, I requested access to student-level data from SCC’s Planning and 

Research Office, which is responsible for managing all student-level administrative data on 

behalf of the institution (Southern Community College, n.d.a). In compliance with Southern 

Community College’s protocols for data access, I submitted and received Institutional Review 
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Board approval from North Carolina State University, which determined that this project was 

exempt from a full IRB Review. Southern Community College delivered three files of 

individual-level, raw data containing information on course taking and demographics, placement 

tests, and high school information for the years 2010-2016. SCC replaced student identifiers with 

a randomly assigned individual ID in order that data across multiple files could be matched for 

student-level analyses while simultaneously protecting student confidentiality.  

In addition to the raw data, Southern Community College derived variables to identify the 

placement mechanism by which each student’s math placement decision was made and the 

course into which they were placed as a result. Researchers at Southern Community College 

used SAS programming to generate variables that, based on the information a student has on file, 

assigned each student one placement type and one placement decision according to the 

hierarchical structure of the MMP policy. For example, a student whose high school GPA did not 

meet the requirement for gateway course placement but whose ACT did, was considered placed 

by ACT score. A student who had a high school GPA and an ACT score and both were above the 

cut-score, was considered placed by high school GPA. The course placement variable was 

created to reflect the math course that a student was qualified to take based on their placement 

decision type and as specified by the cut-score in the policy. These variables assigned each 

student a single placement type and a single placement decision. 

The demographics file provided by SCC contained a record for each student who began 

enrollment at Southern Community College between the fall of 2010 and spring 2016. Overall, 

the files provided by SCC contain 535,157 unique observations and 57,941 unduplicated student 

records spanning six academic years. An advantage to using administrative data as opposed to 

data collected through a survey is decreased levels of missing-ness. Because course taking 
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history and grades were pulled directly from an internal enrollment management system, my data 

had perfect coverage of course taking and performance. Of the demographic variables I used in 

this study, only one had missing data: prior education. As a result, four students in my sample 

did not have a value representing their self-reported education level prior to enrollment at SCC. 

These students represented less than a tenth of a percent of my sample and I did not attempt any 

correction for the missing data.  

Expectedly, the variables representing the different types of measures by which student 

placement decisions were made (i.e. high school GPA, standardized test scores, etc.) did have 

missingness. This is due to community college enrollment policies, which do not require that 

students demonstrate any type of proficiency prior to enrollment, thereby not necessitating that a 

student submit high school GPA or standardized tests scores. Additionally, the many measures 

that students can use for college placement under North Carolina’s MMP policy exacerbated this 

missingness by increasing the number of ways in which the full sample was disaggregated by 

placement type. However, it is critical to think of multiple measures as a placement system rather 

than a series of individual placements. Because higher rates of missingness were expected on 

individual placement indicators in the policy context in which multiple measures for placement 

functions, I did not take any additional steps to fill in missing data. Furthermore, it has important 

practical implications for the effectiveness of multiple measures, which hinges on the assumption 

that institutions have these additional but unrequired measures of a students’ academic ability on 

which to base a placement decision. 

Sampling Specifications 

The sample of interest for this study was all students whose first known postsecondary 

enrollment was at Southern Community College between spring 2014 and fall 2015. Students 
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who were still enrolled in 2014 but whose first term of enrollment was prior to 2014 were 

excluded. I also excluded students who transferred to Southern Community College to alleviate 

the potential effects of prior postsecondary enrollment on gateway course success. I identified 

transfer students in three ways: (a) students who transferred credits to Southern Community 

College; (b) students whose course placement decision was made based on pre-requisite course 

taking, implying prior enrollment; and, (c) student’s whose self-reported education level was 

“some college.” Under some circumstances, SCC does not require a student to have a math 

placement type (SCC Administrator, Personal Communication, February 12, 2018). Examples 

include non-degree, non-credential seeking students who need a continuing education course or 

visiting students taking a non-math course and demonstrate college readiness through an English 

placement indicator. Students in this category had a math placement type of “NONE” and were 

excluded from my sample. 

The sample was limited to a start date of spring 2014 to focus analysis on the post-MMP 

sample of students only, those who enrolled at Southern Community College once the policy was 

fully in effect in spring 2014 or later. Multiple measures was used to place a very limited number 

of students in the Fall of 2013 but the number is minimal and not enough to include in the post 

policy implementation sample (SSC Administrator, personal communication, November 13, 

2017). As a result, no data prior to spring 2014 were used in the analysis of this study. 

Narrowing the sample to students whose first term at Southern Community College was between 

spring 2014 and fall 2015 and did not transfer any credits or have known postsecondary 

enrollment at another institution, reduced the unduplicated sample from 57,941 to 10,327 

students who were eligible for inclusion in this study. 
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I chose not to use earlier cohorts for a pre- and post-policy comparison for two primary 

reasons. First, high school GPA, the defining characteristic of the MMP policy, was less likely to 

be recorded for students who enrolled prior to the beginning of the policy. Because high school 

GPA was not used to make placement decisions before the spring of 2014 there was no reason 

for students to provide it. Not only does this pose an issue of missing data, the students who did 

provide high school GPA prior to it being used for placement are likely systematically different 

than the students who provided high school GPA after the policy went into effect. Assuming that 

these two groups are the same for comparison purposes could introduce bias into the study. 

Second, pre- and post-MMP student outcomes are not practically useful at this stage as the 

placement policy has already been implemented and the state is committed to continue moving in 

the direction of the new policy’s multiple measures framework. For example, of the three 

placement tests most commonly taken by students in North Carolina, ACCUPLACER, 

COMPASS, and NCDAP, only the ACCUPLACER test will still be available by the year 2019 

(S. Barbitta, personal communication, October 16, 2017). Community colleges, both in North 

Carolina and across the country, are moving so rapidly and confidently in the direction of 

multiple measures that it is no longer necessary to justify that it is a better placement mechanism 

than a placement test; rather, analyses should focus on the effectiveness of the current policy. 

Sample Characteristics 

The demographic makeup of the sample indicated an approximately equal distribution of 

male and female students enrolled in Southern Community College between spring 2014 and fall 

2015 (Male = 49.06%; Female = 50.94%). The proportion of female students represented in the 

sample was slightly lower than the 2014 female enrollment across all postsecondary institutions, 

which the National Center for Education Statistics reports as 57% (United States Department of  
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Table 1. Student Characteristics for Multiple Measures for Placement Sample 

Note. *“Other”, “New Skills”, and “Non-traditional high school” are variables that were collapsed due to small 

sample size. “Other” was provided by Southern Community College in the collapsed form to maintain student 

confidentiality. The education goal “New Skills” is a combined category representing students whose self-reported 

education goal was to enhance new employment skills or enhance present job skills. Prior education of “Non-

traditional high school” represents self-reported prior education level as adult high school graduate or GED. 

 

 

  

Total 

Characteristic 

 

n % 

Gender 

   

 

Male 5066 49.06 

 

Female 5261 50.94 

Race 

   

 

White 4168 40.36 

 

Black/African American 3404 32.96 

 

Hispanic/Latino 1211 11.73 

 

Nonresident Alien 465 4.5 

 

Other* 1079 10.45 

Age 

   

 

Average 10,327 21.07 

 

Under 18 1114 10.79 

 

18-24 7711 74.67 

 

Over 24 1502 14.54 

Dual Enrollment    

 Yes, Dual Enrolled 1126 10.9 

 Not Dual Enrolled 9201 89.1 

    

Educational Goals    

 New Skills* 239 2.31 

 Degree, Diploma, or Cert 3669 35.53 

 Goal Unknown 1186 11.48 

 Personal Enrichment 147 1.42 

 Transfer to College 5086 49.25 

Prior Education    

 Less than high school 1922 18.61 

 Traditional high school 7764 75.18 

 Non-traditional high school* 637 6.17 

 Missing 4 0.04 

Total 

 

10,327 100.00 
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Education, 2015b). A placement accuracy study conducted by Scott-Clayton, Belfield, and 

Crosta (2014) reports descriptive statistics for two, statewide community college systems, one 

with a 57% female sample and the other 54% sample. There are 4,613 White students in the 

sample, representing approximately 40% of the full sample.  

Interestingly, 11% of the sample was comprised of students under the age of 18 at the 

time of initial enrollment (n = 1,114). This was somewhat surprising given that 18 years is the 

expected age that most students complete secondary education, implying that many students 

enrolled at Southern Community College are high school age. A possible explanation for this is 

the growing popularity of early college high school programs, which allow students to take 

courses offered by colleges while still in high school. Approximately 11% of the sample was 

comprised of dual enrolled students (n = 1,126), which offers a likely explanation for the high 

proportion of young students in the sample. However, a cross tabulation of these two variables 

revealed that only 47% (n = 527) of the students at SCC who were under the age of 18 were 

enrolled in a recognized dual enrollment program. Half of the students in the sample reported 

that they were attending Southern Community College with the goal of transferring to a four-

year institution (n = 5,086). Another third (n = 3,369) had a goal of completing a degree, 

diploma, or certificate. Few students were enrolled for personal enrichment (1%, n = 147) or to 

gain new job and technical skills (2%, n = 239). The vast majority of students in the sample were 

traditional high school graduates (75%, n = 7,764). A surprisingly large number, 19% of the 

sample reported that their last completed level of education was below the high school level (n = 

1922).  
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Dependent Variable 

 The dependent variable for this study was success in a gatekeeper math course. North 

Carolina’s Multiple Measures for Placement policy does not have an explicitly stated outcome 

that is easily operationalized such as a targeted percentage of students to place into college-level 

courses or a specific reduction in developmental course taking rates. This is not uncommon for 

community colleges policies, which have intentionally broad goals such as student success, 

employment, and graduation, because the vastly different educational goals of community 

college students could not possibly be condensed into a single policy objective (Clotfelter et al, 

2015; Goldrick-Rab, 2010). Vague policy objectives are also characteristic of research questions 

that are best answered by a utility function (Gross and Su, 1975). As such, it is the job of the 

researcher to identify a measurable outcome.  

I identified success in a gatekeeper course as the dependent variable for this study 

through a review of relevant community college literature (e.g. Scott-Clayton, 2012; Belfield and 

Crosta, 2012; Kalamkarian, Raufman, & Edgecombe, 2015) and publicly available documents 

from the North Carolina Community College System (e.g State Board of Community Colleges, 

2015). I chose gatekeeper course as the measure of interest because gatekeeper courses tend to be 

taken early in a student’s postsecondary curriculum, making them a strong indicator of a 

student’s academic ability upon initial enrollment. This is critical when considering placement 

policies because the objective of a placement indicator is to assess college readiness at the time 

of entrance. For this reason, I also did not include students who took developmental math prior to 

gateway math in my estimate sample. If we think of students in the sample as receiving a 

“treatment” of gateway math, the students who took developmental math first did not have the 

same treatment. Instead, their “treatment” was developmental and gateway math. By excluding 
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those who take gateway math first, I was better able to isolate the relationship between gateway 

math placement and gateway math success. 

For this study, gatekeeper courses for math were defined as the college level math 

courses that a student can place directly into based on their scores on any of the Multiple 

Measures for Placement criteria (see table 2). Using this definition, there are eight gateway math 

courses at Southern Community College. Because the dependent variable in this study was 

success in any gatekeeper course, I created a dichotomous variable that flagged whether a 

student ever took one of the gateway math courses listed in Table 2 in their first year at SCC. For 

students who took more than one gateway course in their first year of study, I kept the first 

gateway course attempt. Of the students who enrolled in gateway math, 14 took more than one 

gateway course in their first term of gateway math course taking. For these students, I kept the 

higher of the two courses, which represents the highest course they were placed into regardless 

of whether they chose to take a lower course. 

Approximately 31% (n = 3,151) of the students in my sample took a gateway math 

course in the first year of study at Southern Community College. The majority of these students 

(56%, n = 1,764) took Pre-Calculus Algebra as their gateway math course. This likely had to do 

with program requirements and courses of study. For example, if most degrees require that 

students took pre-calculus algebra prior to another course, then it would follow that enrollments 

for that course would be higher. For this study, I focused exclusively on the aggregated 

gatekeeper course definition but future studies with larger sample sizes may want to consider 

placement accuracy at the course level or a hierarchical model to account for potential 

differences between courses. 
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Table 2. Gateway Math Courses and Course Taking Rates 

Note. -- replaces data that was redacted to protect confidentiality for groups of fewer than 10 students. 

Course Code Course Name Total 

  

n % 

MAT110 Measurement and Literacy 119 3.78 

MAT121 Algebra/Trigonometry I 58 1.84 

MAT143 Quantitative Literacy 210 6.66 

MAT152 Statistical Methods I 571 18.12 

MAT161 College Algebra 425 13.49 

MAT171 Pre-Calculus Algebra 1764 55.98 

MAT172 Pre-Calculus Trigonometry -- -- 

MAT263 Brief Calculus -- -- 

 Any Gateway Course 3151 100 
 

Next, I created three variables to represent whether each student successfully completed a 

gatekeeper course. Following the work of Scott-Clayton (2012), I defined success in three 

different ways: receiving a B in a gatekeeper class, receiving a C in a gatekeeper class, and 

passing a gatekeeper class, where passing was defined as earning a D or higher. The level at 

which success is defined (e.g. B, C, etc.) has practically meaningful differences for how we 

interpret student outcomes since we would anticipate that success would appear much greater if 

it is defined at a lower threshold (Hughes and Petscher, 2016).  For each of the three outcome 

variables, I measured success using a dichotomous indicator to simplify the utility function 

model (Sawyer, 1989) such that a value of one meant a student successfully completed a 

gatekeeper math course and a zero meant they did not. Like Scott-Clayton (2012), I kept course 

withdraws in the dataset and captured them as a form of “not successful.”  

Placement Type 

 Students at Southern Community College can place out of developmental education and 

directly into a gateway math course in one of five ways: (a) transfer credits or demonstration of 

meeting a course prerequisite, (b) high school GPA, (c) a standardized test, such as the ACT or 
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SAT, (d) a placement test, or (e) a combination of placement indicators. Two of these groups, 

transfer/pre-requisite and combination placed students, were not included in my sample, the 

former by design and the latter by chance. However, both placement types bear mentioning, as 

they are a testament to Southern Community College’s commitment to maximizing student 

opportunity for placement as well as the complexity of the Multiple Measures for Placement 

policy. SCC considers combination placement for students who do not place into a college 

course based on a cut-score earlier in the hierarchy. For combination placement, SCC combines 

measures from placement types for students who do not meet the individual requirements of a 

single measure in the policy but who potentially demonstrate readiness for college across 

measures. Transfer pre-requisite placements allow students to place directly into a higher-level 

college course if they have already demonstrated completion of another course that is required 

(i.e. pre-requisite) for the course in which the student is seeking enrollment. 

The Multiple Measures policy was designed to place students in a hierarchical fashion in 

the order in which each placement type is listed, top to bottom, in Table 3 and Figure 2. Each 

placement type preceding the placement test in the hierarchies displays the number of students 

who were placed into a gateway course based on that measure. Put simply, in the order specified 

by the multiple measures policy, the hierarchy is an attempt to give students multiple ways to 

access the gateway course without being referred to the placement test. A student would not be 

placed into a developmental course by, for example, high school GPA; instead, if they dido not 

qualify for gateway placement based on high school GPA, they would be referred to the next 

placement type in the hierarchy and so on until either placing into a gateway course or taking the 

placement test. Thus, each student has one placement type: (a) high school GPA, (b) 

standardized test, or (c) placement test. If a student progresses through the hierarchy and does 
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not place into a college course prior to the placement test, they are administered a test that will 

result in either a gateway or developmental course placement. Figure 2 displays a frequency  

distribution of whether students were placed into gateway or developmental classes by the 

placement test. 

 

Table 3. Sample Distribution by Math Placement Type 

Math Placement Type Total 

 

n % cum. % 

High School GPA 2596 25.14 25.14 

Standardized Test 1142 11.06 36.2 

Placement Test 6589 63.8 100 

Total 10,327 100 -- 

 

There is one exception to the hierarchical structure of the math placement policy. In some 

instances, when a student has scores on more than one placement type, their performance on the 

placement type that comes later in the hierarchy qualifies them for a higher-level math class than 

their performance on the earlier placement type. To evaluate this I compared initial math 

placement type and higher-level math placement type for all of the students in my sample. In my 

sample, more than 99% of students (n = 10,287) either did not qualify for a higher-level math 

class or, if they did, it was by the same placement indicator as their initial placement. For the 40 

students (less than .01%) in my sample who did have a higher-level math placement based on a 

placement indicator that came later in the hierarchy than their initial placement, I replaced their 

initial placement decision with the higher-level placement decision. Similar to the decision 

process for prioritizing the higher of two gateway math courses taken in the same semester, I 

wanted to capture the highest math course that a student was capable of placing into, which was 

best represented by the higher math placement decision.  
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Figure 2. Multiple Measures for Placement Hierarchy and Placement Type Frequencies 

 

Under the Multiple Measures for Placement policy at Southern Community College, the 

majority of first-time students with no prior postsecondary enrollment were placed by a 

placement test (64%, n = 2,596). The other 36% (n = 3,738) were placed based on their high 

school GPA or standardized test scores, without ever being referred to a placement test. Of the 

students who did not take the placement test, most were placed based on their high school GPA 

(25%, n = 2,596). The remaining 11% (n = 1,142) were placed according to one of four 

standardized tests: SAT, ACT, PSAT, or PLAN. In the next section, I elaborate on the placement 

indicators within each placement type in Table 3 and Figure 2. 

Placement Indicators 

 The Multiple Measures for Placement policy at Southern Community College is most 

readily explained in terms of placement types, as I have done in the preceding section. However, 
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for quantitative research purposes, it was necessary to consider the individual measures that 

make up each placement type, referred to as the placement indicator. Table 4 contains a list of 

each placement indicator and its associated cut-score, grouped by placement type.  

 

Table 4. Placement Indicator Cut-scores by Placement Type 

Placement Type Placement Indicator Cut-score 

High School GPA High School GPA 2.6 

Standardized Test 

 

SAT 500 

ACT 22 

PSAT 47 

PLAN 17 

Placement Test NCDAP 7 

ACCUPLACER Arithmetic 55 

ACCUPLACER Algebra 55 

 

With the exception of high school GPA, which is the only score considered for high 

school GPA placement, the scores used for placement decisions in Multiple Measures for 

Placement are at the placement indicator level. Despite only having one placement type, students 

may have more than one placement indicator in the data. Hypothetically, a student in my sample 

could have a high school GPA, all four standardized test scores, and the NCDAP and 

ACCUPLACER tests on record at Southern Community College. This is an important 

differentiation to make between placement indicators and placement types.  

High School GPA Placement Indicator 

The first placement type in the Multiple Measures for Placement hierarchy is high school 

GPA. The high school GPA placement criterion is comprised of grade point and curricular 

eligibility requirements. First, students must have an un-weighted, cumulative high school GPA 

of at least 2.6 (North Carolina Community College System, 2016). Additionally, students must 

also have taken four high school math courses, including one that is classified as college 
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preparatory, in addition to the three courses required for graduation by the state of North 

Carolina (North Carolina Department of Public Instruction, 2016). College preparatory classes 

for North Carolina’s MMP policy include AP Calculus, Pre-Calculus, and IB Mathematics, 

which are not required for high school graduation.  Finally, high school GPAs should be reported 

within five years of high school graduation to be eligible for placement. With these additional 

restrictions, 14% of the students with a high school GPA of 2.6 or higher were not eligible for 

gateway math placement by high school GPA (n = 419). A policy change that eliminated the 

additional requirements for GPA placement could result in more gateway math placements for 

these students, which I will discuss further in chapter 5. 

The level of detail available on student’s high school information was somewhat limited 

for this study. Southern Community College provided two files of high school information, a test 

file and a high school information file, each containing a record of high school GPA. If a student 

had a high school GPA record on the test file, it indicated that they were placed into a college 

course based on their high school GPA (SCC administrator, personal communication, 2017). The 

test file did not contain more detailed indicators of whether the student had taken a fourth math 

class, which fourth math class they took, or if it is within five years of the students high school 

graduation date. Nevertheless, because we know that inclusion in this file meant the student was 

placed by high school GPA, we can assume that they met these additional requirements. The 

high school information file also contains a high school GPA in addition to the student’s high 

school graduation date and the date term and year that the record was received by Southern 

Community College. It did not include a measure of whether the student had a fourth math class.  

To create a variable representing high school GPA for the full sample, and maximizing 

the use of available data, it was necessary to combine the information from these two files to 
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create one record of high school GPA. The first step in doing this was to analyze the coverage 

across files, which revealed that 2,512 students have a record on the high school information and 

the test files. Of these students, 1,143 have identical GPAs on both files when GPA is rounded to 

the nearest hundredth while 1,369 have different GPAs across files. The most probable 

explanation for this was that a student submitted GPA at two points in time and both were 

recorded. Of the students with multiple records, the majority only differed by a hundredth of a 

GPA point (n = 1,198). The mean difference between high school GPA for the 171 students 

whose records did not match across files, was 0.18. Given the marginal differences for GPA 

values that were not exact matches, no cases were excluded based on this comparison. Because 

students with high school GPAs on the test file were placed based on their high school GPA, I 

prioritized this record for all students with duplicate records. For students who did not have a 

record on the test file, high school GPA was filled in using their GPA from the high school 

information file.  

Standardized Test Score Placement Indicators 

Southern Community College considers four different tests for standardized test 

placement: SAT, ACT, PSAT, and PLAN, providing students with four ways to place into a 

gateway math course based on this indicator. For ACT placement, a student must have at least a 

22 on the math portion of the test (State Board of Community Colleges, 2015).  The SAT cut-

score is at least 500 on the math section. In 2015, North Carolina began requiring that high 

school graduates take the ACT (North Carolina Department of Public Instruction, 2015). Recall 

that my sample included students who took their first class at SCC between spring 2014 and fall 

2015. Due to the change in ACT policy at the secondary level, it was possible that students 

would be more likely to provide ACT scores following the policy change, which could alter the 
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ACT scores represented in my sample. However, summary statistics of ACT scores across first 

enrollment terms never varied by more than five students (n = 5). 

The SAT and ACT gateway math placement options are determined at the state level 

version of Multiple Measures for Placement. However, Southern Community College also 

accepts PSAT and PLAN tests for dual enrolled students (SCC Administrator, personal 

communication, February 13, 2018). Once Southern Community College accepts a test score, it 

remains a valid placement form, regardless of whether the student’s enrollment status changes 

(SCC Administrator, personal communication, February 13, 2018). Therefore, students with 

PSAT and PLAN scores may not have been dual enrolled during the sampling time frame. 

Because SCC accepted these tests for placement though, they were also considered in this 

analysis. The PSAT cut-score is 17 while the PLAN cut-score is 47.  

Placement Test Placement Indicators 

Students who do not meet the high school GPA requirement or the standardized test score 

requirement must take a diagnostic placement test to determine whether they enroll in college-

level or developmental courses. As a member of the North Carolina Community College System, 

Southern Community College uses the North Carolina Diagnostic and Placement (NCDAP) to 

make this determination. NCDAP is a placement test developed by the state of North Carolina 

and approved for use by the North Carolina Community College System Office (NCCCS, n.d.). 

Southern Community College also accepts ACCUPLACER scores for student placement 

(Southern Community College, 2016b), a community college placement test that is widely used 

across the United States (Fields and Parsad, 2012). 

Placement into a gatekeeper math course using NCDAP is somewhat complicated. The 

math portion of NCDAP was developed to align with North Carolina’s newly implemented 
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modularized math sequence for developmental education (Morrissey, Liston, and Hohnsbehn, 

2014). Like multiple measures, modularized math is another approach to reforming the 

effectiveness of developmental education. It focuses on curricular changes by dividing 

developmental courses into smaller, more manageable sections and shortening the overall time it 

takes to complete developmental education (Bickerstaff, Fay, and Trimble, 2016). In order to 

align with the modularized courses, the NCDAP is also broken into modules, titled sequentially 

DMA1 – DMA8, each with a maximum score of 12. The scores are not combined to create a 

composite score but modular scores are also not evaluated individually. Instead, placement 

decisions require students to meet a minimum cut-score on at least three of the modules. As a 

result, the score on each module must be considered independently but, because placement 

considers more than one module, in conjunction with other scores.  

To further complicate NCDAP placement, different gatekeeper math courses have 

different placement test requirements. Because I was only interested in gatekeeper courses 

generally, it was less important which gatekeeper course a student placed into than it was to 

capture the different test scores that allowed a student to bypass developmental math. To 

simplify NCDAP placement for analysis purposes, I used the lowest NCDAP threshold for 

gateway placement as the NCDAP cut-score for all gateway courses, which requires that a 

student have a score of 7 or higher on DMA1, DMA2, and DMA3. Using this definition captured 

any students who placed into gateway math courses at higher thresholds without excluding 

sample members with lower threshold placements.  

When Southern Community College implemented Multiple Measures for Placement, it 

stopped administering all placement tests other than the NCDAP (SCC Administrator, Personal 

Communication, April 5, 2018). As with placement tests and high school GPA though, once a 
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score is recorded in the system, it is eligible to be used for placement. As a result, students who 

took a test other than NCDAP prior to spring 2014, but did not enroll until spring 2014 or later, 

had scores for other placement tests, namely the ACCUPLACER test. Like NCDAP, 

ACCUPLACER cut-scores vary with the level of gatekeeper math course. Following the same 

logic as with NCDAP, I identified the lowest ACCUPLACER cut-score for gatekeeper math 

placement, a 55 on the Arithmetic portion of the test, as the cut-score for analysis. However, 

many of the gateway math placement scores require a certain cut-score on the ACCUPLACER 

Algebra test in addition to the ACCUPLACE Arithmetic exam. To address this, I also included 

the lowest ACCUPLACER cut-score that combines the Arithmetic and Algebra portions, 

requiring scores of at least 55 on each test (Southern Community College, 2016b). Some math 

placements also require a minimum score of 149 on the NCDAP English test (SCC 

Administrator, Personal Communication, February 22, 2018). I did not account for this in my 

estimations to focus analysis on the math components of placement and because it is not required 

for all math placements. A course level analysis would be better suited to factor this into 

placement accuracy measurements. 

Historically, Southern Community College has relied on placements tests other than the 

ACCUPLACER and NCDAP. There were 19 students in my sample who were placed by a 

placement test other than NCDAP or ACCUPLACER and were therefore excluded from 

analysis. However, of these students, 18 were placed into a developmental course, meaning their 

probabilities of success would have been generated by extrapolation. Not having them in the 

sample therefore does not decrease any model specification. 
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Placement Indicator Sample 

Although Multiple Measures for Placement is often framed in simplified conceptual 

terms, the placement indicators were required to operationalize the policy for a quantitative 

evaluation, adding complexity to the study design and sampling specifications. The full sample 

of students used in this study was necessarily sub-set to most appropriately model the current 

policy and to consider hypothetical, alternative policies. Table 5. contains a set of key terms 

designed to guide the reader through the sampling specifications discussed throughout the 

remainder of this study.  

 

Table 5. Key Terms for Placement Sample Specifications and Sub-Groups 

Term Specifications Analytical Application 

Full 

Sample 

The entire sample selected for inclusion in 

this study 

Establishing base-line sample 

characteristics 

Placement 

Type 

Each placement indicator is categorized as 

one of three placement types: high school 

GPA, standardized test, or placement test. 

Sample members only have one placement 

type. 

Represents three primary categories of 

Multiple Measures for Placement policy.  

Placement 

Indicator 

Sample 

All students with a measure for the given 

placement indicator. Sample members may 

have multiple placement indicators. 

Calculate predicted probabilities of 

success using probit model (if also in the 

estimation sample) or extrapolation (if 

not in the estimation sample). Estimate 

alternative cut scores to maximize utility 

under alternative policy with different cut 

score. 

Estimation 

Sample 

All students with a measure for the given 

placement indicator who enrolled in a 

gateway math course in their first year of 

study and did not take a developmental 

course prior to gateway math. Sample 

members may be in multiple estimation 

samples. 

Calculate predicted probabilities of 

success using probit model. 

Accuracy 

Sample 

All students with a measure for the given 

placement indicator who were placed by the 

placement type representing the placement 

indicator and meet or surpass the cut-score 

for the specific placement indicator. 

Calculate Accuracy Rate (AR) and 

Severe Error Rate (SER) under current 

policy and alternative policies of placing 

all students into developmental or 

gateway courses 
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When estimating probabilities of success in gateway math, I used the placement indicator 

sample to represent the true relationship between the placement indicator and success in gateway 

math. Using the placement type sample for this purpose would bias the model estimation by 

truncating the distribution of scores prior to estimating the relationship with the dependent 

variable. For instance, using high school GPA as an example, the placement type sample would 

only contain grade point averages of 2.6 or higher. This would not be problematic if we knew for 

certain that students below a 2.6 never would or should be placed into gateway math, but that is 

not the case; rather, a goal of this study was to identify whether the current cut-score is accurate, 

which requires that I am able to investigate the full range of probabilities representing the 

relationship between the placement indicator and gateway math success.  

Within each placement indicator sample is the estimation sample, which further narrows 

the indicator sample to the students who enrolled in a gatekeeper math course in their first year 

of study, without first taking developmental math. The estimation sample for each placement 

indicator was used in the probit model to generate predicted probabilities of success in 

gatekeeper math. Using extrapolation, predicted probabilities of success were extended to the full 

placement indicator sample. I reported the indicator sample instead of the estimation sample in 

Table 6 because it represents the entire group that has a predicted probability of success, whether 

by way of the probit model or extrapolation.  

Finally, the accuracy sample represents yet another sub-group within each indicator 

sample: the students who were placed by each indicator under the current policy specifications. 

Whereas it was necessary to model probabilities of success based on the full indicator sample, 

regardless of the policy decision, the accuracy sample is what allows us to determine the 
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effectiveness of the current policy. A full explanation of how the accuracy sample is used to 

calculate accuracy rates and severe error rates is later in this section.  

Table 6. displays the sample characteristics for each placement indicator to gain a better 

understanding of how the estimate sample varies from the main sample for each placement type. 

This is critical to keep in mind if drawing comparisons across placement types, as the students 

placed by each indicator are different. This is an important distinction to make between the 

design of this study and placement accuracy studies conducted by Scott-Clayton (2012), Belfield 

and Crosta (2012), and Scott-Clayton, Belfield, and Crosta (2014). In the prior studies, the 

samples considered for each placement type were identical. As part of the sampling 

specifications, the authors limited the sample to only the students who had an observation for all 

placement types, focusing the implications of the study on differences between placement types. 

The objective of this study was different, as I considered the real data available in the policy 

context. To draw meaningful conclusions about the effectiveness of Multiple Measures for 

Placement at Southern Community College, it was important to analyze only the information that 

SCC had available, without using supplementary data that was not available in the policy 

implementation context.  

The high school GPA estimate sample age, race, and gender characteristics remain 

relatively unchanged compared to the full sample. However, students with a high school GPA 

indicator were less likely to be dual enrolled (4%) than students in the full sample (11%). They 

were also more likely to be high school graduates (94% vs 81%) and enrolled with the intention 

of transferring (59% vs 49%).  

Relative to the full sample, males were more highly represented in the SAT (60% vs 49%) and 

ACT (53% vs 49%) estimation samples whereas females represented larger proportions of the 
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PSAT (58% vs 51%) and PLAN (60% vs 51%) estimation samples. The proportion of white 

students with a standardized test score on file was at least 20 percentage points greater for all 

four placement test indicators (SAT: 65%; ACT:69% PSAT: 62% PLAN: 66%), relative to the 

full sample (40%). Across all standardized tests, the average age of students was 18 years of age 

or less, three years younger than the average age of 21 in the full sample, perhaps due to the  

 

Table 6. Full Sample Characteristics vs. Placement Indicator Characteristics 

Note. -- replaces data that was redacted to protect confidentiality for groups of fewer than 10 students.  
*“Other”, “Education Goals”, “Prior Education”, and “Age: are variables that were collapsed due to small sample 

size. “Other” represents the combined racial groups of “Hispanic/Latino, Nonresident Alien”, and “Other”, a 

variable provided by Southern Community College in the collapsed form to maintain student confidentiality. The 

variable “Other Goal” is a combined category representing students whose self-reported education goal was to 

enhance new employment skills, enhance present job skills, unknown, or personal enrichment. Prior education 

represents self-reported highest level of completed education is either high school or higher or less than high school. 

Student Characteristic 

 

Placement Type 

    

Standardized Test 

 

Placement Test 

 

Full 
Sample 

High 

School 
GPA 

       ACCUPLACER 

  

SAT ACT PSAT PLAN 

 

NCDAP Arithmetic 
Arithmetic 
& Algebra 

Gender 

           Male 49.06 50.41 
 

59.87 53.23 42.03 40.35 
 

50.01 42.37 43.17 

Female 50.94 49.59 

 

40.13 46.77 57.97 59.65 

 

49.99 57.63 56.83 

Race 

           White 40.36 39.26 
 

64.86 68.60 62.32 66.23 
 

32.91 27.86 27.72 

Black 32.96 33.26 

 

11.71 11.36 21.45 17.11 

 

40.02 46.95 47.13 

Other* 26.68 27.48 

 

23.43 20.04 16.23 16.67 

 

27.07 25.19 25.15 

Age* 
           Average 21.07 19.58 

 

18.43 17.92 16.90 16.79 

 

22.22 23.35 23.36 

Traditional 74.67 91.79 

 

79.83 34.97 21.45 15.79 

 

72.72 59.16 58.81 

Non Trad. 25.33 8.21 
 

20.17 65.03 78.55 84.21 
 

27.28 40.84 41.19 

Dual Enroll 

           No 89.10 96.00 

 

69.85 56.35 31.30 40.35 

 

94.07 83.78 84.16 

Yes 10.90 4.00 
 

30.15 43.65 68.70 59.65 
 

5.93 16.22 15.84 

Prior Education* 

           HS or Higher 81.35 93.92 

 

63.12 45.88 -- -- 

 

86.20 73.09 73.27 

Less than HS 18.61 6.05 

 

36.88 54.12 98.26 96.93 

 

13.75 26.72 26.53 

Missing 

 

-- 

 

0.00 0.00 0.00 0.00 

 

-- -- -- 

Education Goal 

           
Degree/Certificate 35.53 33.77 

 

22.78 20.94 13.62 14.47 

 

40.24 37.40 37.23 

College Transfer 49.25 58.78 

 

59.00 52.56 42.90 46.49 

 

44.83 33.02 32.87 

Other Goal* 15.22 7.46 
 

18.22 26.50 43.48 39.04 
 

14.93 29.58 29.90 
Sample size (n)  10,327 

 

6773 

  

461 

 

449 

 

345 

 

228 

  

6956 

 

524 

 

505 
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higher proportion of students who were dual enrolled (SAT:30%; ACT: 44%; PSAT: 69%; 

PLAN:60%; Full sample: 11%). This was supported by the substantially higher rate of students 

who have less than a high school degree (SAT: 37%; ACT:54% PSAT: 98% PLAN: 97%). 

Within the placement test placement type, students with ACCUPLACER scores 

(Arithmetic: 58%; Arithmetic and Algebra: 57%) were more likely to be female than students 

who had NCDAP records (50%). Looking at all placement tests, black students were over 

represented (NCDAP: 40%; Arithmetic: 47%; Arithmetic and Algebra: 47%) by this placement 

type compared to their proportional representation in the full sample (33%). Except for NCDAP, 

students with a standardized test placement indicator record were less likely to be dual enrolled 

(16%) than their relative representation in the full sample (11%) and slightly more likely to not 

have completed high school (approximately 27%). NCDAP students trended in the opposite 

direction, with lower rates of dual enrollment (6%) and slightly more likely to be high school 

graduates (86%). Students with placement tests were more likely to be seeking a degree or 

certificate (NCDAP: 40%; Arithmetic: 37%; Arithmetic and Algebra: 37%) than students in the 

full sample but less likely to be seeking transfer to a college (NCDAP: 45%; Arithmetic: 33%; 

Arithmetic and Algebra: 33%). 

Covariates 

 In practice, community colleges will likely never use student demographic information to 

make placement decisions (Scott-Clayton, 2012). However, background characteristics are 

widely known to impact student outcomes and including them adds precision to predicted 

probabilities of student success (Scott-Clayton, 2012). In reviewing the literature on multiple 

measures and placement policies I identified four important demographic variables (race, gender, 

age, and subject area) that lead to differential student outcomes in student success.  
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In this study, I included a race and ethnicity variable to account for observed differences 

in outcomes by race in other multiple measures studies (Ngo and Kwon, 2014; Marwick, 2004). 

Southern Community College provided a categorical race variable with five groups representing 

race and ethnicity. Due to small sample sizes I collapsed all race categories into a single variable 

with the exception of the Black/African American and White groups, which remained large 

enough to keep distinct. Because the majority of students fell into the White category (45%, 

n=9,143), I exclude this group from my regression model such that each race coefficient is 

interpreted in comparison to White students. 

Scott-Clayton, Belfield, and Crosta (2014) find that females place out of developmental 

education at higher rates than their male peers when high school information is used for 

placement instead of a placement test, a difference I needed to account for in my findings. To do 

this, I included a binary variable for gender where 1=female and 0=male. When using the gender 

variable in my model, the gender category represented females in comparison to males. 

Age also needed to be accounted for because of previous research demonstrating that it is 

associated with differential developmental education experiences and outcomes generally 

(Hodara and Xu, 2016, United States Department of Education, 2015a). I used each sample 

member’s date of birth to calculate a variable that represented age at the start of his or her first 

curriculum term. However, using age as a continuous variable is not statistically useful since we 

would anticipate only marginal variation from one year to the next. Instead, I employed a second 

step to generate a categorical variable, grouping sample members into age bands that represented 

traditionally aged students (18-24) relative to non-traditionally aged students, who were under 18 

or over 24. Since most students in my sample were traditionally aged, they were the comparison 

group and were excluded from my main model (75%).  
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In addition to age, gender, and race variables, I included three additional variables that 

accounted for dual enrollment, prior education, and education goals. I identified dual enrollment 

using program codes provided by Southern Community College that represent the dual 

enrollment programs it participates in. According to these data, 12% of my sample are dual 

enrolled students (n = 1356). I included a dummy variable where a value of 1 = dual enrolled and 

0 = not dual enrolled to account for the possibility that dual enrolled students were more highly 

motivated and may have had higher academic achievements than non-dual enrolled students (An, 

2015). Student’s self-reported goals were included to account for differences in performance 

based on long term goals and motivation. I captured this with dummy variables representing 

students whose goals were transfer or another goal relative to the goal of completing a degree or 

certificate. Finally, because 20% of the students in my sample reported that their highest 

education level was below the twelfth grade (n = 2,250), I included a variable for less than high 

school relative to high school completers to account for any potential association with academic 

success.  

Analysis of Variance 

I followed Scott-Clayton (2012) and ran Ordinary Least Squares (OLS) regression to 

capture the amount of variance in gateway course success explained by each placement type as 

well as to provide comparisons between placement types and prior studies. Although not 

sufficient on its own as a placement indicator analysis, analysis of variance is useful to 

understand the underlying relationship between placement indicators and student outcomes 

(Scott-Clayton, 2012). The correlations and variance explained generated from this model help 

us understand the association between each placement indicator and outcome as well as the 
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strength of the relationship of each indicator relative to the others. To measure analysis of 

variance, I used the generalized linear regression model: 

Yi = β0 + β1Xi + ui, 

to generate R2 values for model fit interpretation. Generally speaking, linear models are not 

appropriate for binary dependent variables; however, an OLS model was sufficient in this 

instance since the purpose of this analysis does not extend beyond interpreting model fit (Scott-

Clayton, 2012).  

For each definition of success I regressed gatekeeper college course success on the 

placement indicator for the estimation sample represented by that placement indicator in Table 6: 

(GW)i = β0 + β1(PI)i + ui,        (1) 

GW represents performance in a gateway course at three definitions of success: B, C, and 

Passing. PI is a variable representing one of the eight placement indicators used in Multiple 

Measures for Placement: High School GPA, SAT math score, ACT math score, PSAT math 

score, PLAN math score, NCDAP math score (DMA1-DMA3), ACCUPLACER arithmetic 

score, and ACCUPLACER arithmetic and algebra scores. The regression models for NCDAP 

and the ACCUPLACER arithmetic and algebra scores required additional covariates to represent 

more than one test for a single placement decision. For NCDAP, each of the three math modules 

(DMA1-DMA3) had to be be accounted for to accurately calculate an associated R2 : 

(GW)i = β0 + β1(DMA1)i + β2(DMA2)i + β3(DMA3)i + ui    (2) 

The combined placement using ACCUPLACER Arithmetic and Algebra scores required a 

covariate for each test: 

  (GW)i = β0 + β1(ACCAR)i + β2(ACCAL)i  + ui,    (3) 
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ACCAR is the students ACCUPLACER arithmetic score and ACCAL is the student’s algebra 

score. Across models one, two, and three, i represents the estimation sample for the given 

placement indicator. Results for each of these models are displayed in Table 8 of Chapter four.  

Measuring placement accuracy 

Following the work of Scott-Clayton (2012), there are four broad steps to measuring 

placement accuracy: (1) identify an outcome; (2) calculate predicted probabilities of success; (3) 

extrapolate the data to generate predicted probabilities of success for students who did not place 

into college-level courses and (4) use the predicted probabilities to calculate placement 

accuracy and ways to maximize utility. In the following sections I explain each step in detail, 

breaking step four into three sub-parts: (a) measuring accuracy rate (AR); (b) measuring severe 

error rate (SER); and (c) investigating alternative cut-scores to maximize utility. The three 

alternative policies I considered were placing all students into gateway math, placing all students 

into developmental math, and alternative cut-scores on the current policy placement indicators. 

Identifying an outcome 

The goal of placement policies is to accurately place students into the appropriate courses 

but the definition of what it means to be accurately placed can vary greatly. Placement policy 

goals are often not explicitly stated but pertain more generally to student success; while this may 

be okay in practice, we cannot make statistical inferences about a policy without an explicit 

metric of measurement. Success for this study was measured as the dichotomous outcome of 

completing (or not) a gatekeeper course, where successful course completion was defined in 

three ways: receiving a B in a gatekeeper course; receiving a C in a gatekeeper course; and 

passing a gatekeeper course. 
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Predicted Probability of Success 

The next step was to calculate a predicted probability of success in a gatekeeper course 

for each student in the sample. To do this, I utilize a probit model to regress gatekeeper success 

on placement indicator and a set of covariates to control for background characteristics that were 

likely to be related to the outcome variable. Following the general probit regression model: 

Pr (Y = 1|X1, X2,…Xk)  = Φ(β0 + β1X1 + β2 X2 +… βk Xk),          (4) 

 

 

I regressed the probability of passing gatekeeper math conditional on the placement indicator and 

the following set of covariates: 

Pr (GK = 1|PI, Gender, Black, Other, ntAge, Dual, PriorEdu, GoalCol,         (5) 

GoalOth)  = Φ(β0 + β1(PI)1 + β2 (Male) + β3 (Black) + β3 (Other) +  

β4 (ntAge) +  β5 (Dual) + β6 (PriorEdu) + β7 (GoalCol)  + β8 (GoalOth)   

As in the OLS model, PI represents the placement indicator, such that (Pr(GK = 1| PI, X1, 

X2,…Xk) measures the predicted probability of success in gatekeeper math (GK = 1) conditional 

on the placement indicator (PI) and covariates (X1, X2,…Xk). Each covariate represents one of the 

independent variables referenced in the previous section as follows: Gender accounts for 

differences in the probability of success in a gatekeeper math course for females relative to the 

reference group male; Black and Other account for different probabilities of success by racial 

sub-groups compared to White students; ntAge represents non-traditionally aged students 

compared to students between the ages of 18-24; Dual captures different probabilities of success 

for students who are dual enrolled compared to those who are not; PriorEdu is included to 

account for students whose highest level of education is less than a high school diploma; and 

GoalCol and GoalOth are included to address different predicted probabilities of success for 
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students with goals of transferring to college or another goal other than earning a degree or 

certificate, which is the comparison group.  

 The high school GPA placement probit model included two additional covariates not 

included in the other models: GPAlow and GPAinelig. Southern Community College requires 

students who place into a gateway math course with a high school GPA between 2.6 and 3.0 to 

take a corequisite course, a supplementary class that provides additional academic assistance. To 

account for this, I added covariate GPAlow to model 5, which assigns a value of one to students 

who placed into gateway math by high school GPA and have a GPA of less than 3.0 and a zero 

for all other students. I also included a covariate (GPAinelig) to account for students who have a 

high school GPA of greater than 2.6 but were not placed by high school GPA. Although I cannot 

determine precisely why, I can capture the fact that they were considered ineligible for high 

school GPA placement. To do this, I added GPAinelig, which assigns a value of one to students 

who have a high school GPA greater than 2.6 but were not placed by high school GPA and a 

zero to all other students with a high school GPA.  

 Due to small estimation sample sizes for standardized tests, I had to combine or drop 

covariates from four of the standardized test probit models: PLAN, when success is defined as a 

C or D; SAT, when success is defined as a D; and, PSAT, when success is defined as a D. For a 

covariate to be included in a regression model with a binary dependent variable, the covariate 

must contain observations for both outcome conditions. If the dependent variable for a covariate 

is always zero or always one the covariate perfectly predicts success and must be excluded from 

the model. In other words, it is impossible to estimate the relationship between the covariate and 

one of the outcomes because there are no observations on which to model it. For the PLAN 

probit models where success is a C or D, I combined the Black and Other into a single covariate 
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to represent any non-white demographic group. Although less precise than keeping the variables 

separate, including the combined group is still more precise than not accounting for ethnicity at 

all. I had to drop the covariates for ntAge and stud PriorEdu when PLAN success was defined as 

a D. At the D level of success for SAT I also excluded ntAge and at the D level of success for 

ACT I had to exclude PriorEdu.  

Extrapolation. Because my model only looked at students who placed directly into 

college level courses, without an additional step I count not create predicted probabilities of 

success for students who placed into developmental education because they did not have a grade 

for the gatekeeper course. However, it is critical to include these students in the analysis to 

accurately model over and under placement. To create predicted probabilities for students who 

do not have college course data, I relied on a process called extrapolation, which was easily 

accomplished using the STATA 14 predict command following the probit regression. The 

predict command generates a probability under the assumption of E(y|x), where the expected 

probability (E) of the dependent variable (y), success in gateway math, is conditional on the 

placement type and specified covariates (x) (StataCorp, 2015). For students who had data 

observations for the placement type, specified covariates, and dependent variable, probabilities 

were estimated directly based on those observations. For students who did not have an 

observation on the dependent variable, probabilities were modeled after the estimation sample. 

This process generated estimates of the probability of passing a gatekeeper class for students 

who placed into developmental education under the hypothetical alternative that they had 

enrolled in the gatekeeper course instead of the remedial class.  An added benefit of the predict 

command is that it generates probability estimates for all students in the sample who do not have 
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an observation on the dependent variable, not just those below the cut-score, thus filling in 

missing probabilities for students above the cut-score who never enrolled in gatekeeper math. 

Students who initially placed into developmental education and later enroll in college-

level classes were not included in the estimation sample because their outcomes would include 

any affects associated with their having taken developmental education, potentially biasing the 

results.  In other words, success in a gatekeeper course for this group includes how 

developmental education is associated with their gatekeeper performance. While student 

performance in a gatekeeper course following developmental education is important, the focus of 

this study is how students with no prior community college enrollment—developmental or 

college-level—could have performed in a credit-bearing course upon initial enrollment. 

Sensitivity analysis. A drawback of extrapolation is that it introduces room for 

measurement error. Extrapolation relies on the assumption that students above and below the cut-

score are similar enough that the model can be extended from one group to the other. If this is 

not true, the estimates for the extrapolated sample will not accurately represent predicted 

probabilities of success. Although developmental education placement decisions are made in a 

binary fashion—all students above the cut-score receive one course assignment while all students 

below receive another—the measures used for placement are on a continuous scale (Bailey, 

2009). Therefore, we can assume that students above and below the cut-score are relatively 

similar with the exception of the treatment they receive as a result of the policy decision.  

That said, this relationship is less reliable for students far below the cut-score, which is 

problematic when the number of students who place into developmental education and need their 

scores estimated is large (Scott-Clayton, 2012; Scott-Clayton, Belfield, and Crosta, 2014). 

Estimates should be interpreted with caution if extrapolation is needed for more than 25% of the 
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sample (Sawyer, 1996). A sensitivity analysis adds reliability to our findings by re-running 

accuracy rate and severe error rate calculations on a limited sample of students near the current 

cut-score indicator for Multiple Measures for Placement. Differences in findings between the full 

and limited samples enrich the conclusions I was able to draw.  

 

Table 7. Sensitivity Analysis Placement Indicator Range Adjustments 

Placement Measure Range Adjustments 

  Maximum Score 

Sensitivity 

Analysis 

Adjustment 

Current MMP 

cut-score 

Sensitivity 

Analysis MMP 

cut-score, Lower 

Sensitivity 

Analysis MMP 

cut-score, Upper 

High School GPA 4 0.3 2.6 2.3 2.9 

Standardized Test 

       SAT 800 70 500 430 570 

  ACT 36 3 22 19 25 

  PSAT 80 7 47 40 54 

  PLAN 32 3 16 13 19 

Placement Test 

       NCDAP 12 1 7 6 8 

  ACCUPLACER 

          Arithmetic 120 10 55 45 65 

     Algebra 120 10 55 45 65 

 

In an ACCUPLACER test sensitivity analysis conducted by Scott-Clayton, Belfield, and 

Crosta (2014), the authors identify 10 points below the cut-score as the appropriate range to limit  

observations. In order to apply an equivalent range for placement indicators measured on other 

scales, I calculated the percent change in ACCUPLACER score represented by 10 points. 

Because the ACCUPLACER test is measured on a 120-point scale, this was calculated by 

dividing the number of points by the total possible points on the test: 

10 ÷120 = 0.0833333. 

To calculate the appropriate sensitivity analysis range for other placement indicators, I simply 

multiplied the total possible points by .083333, or 8.3%. For simplicity and practicality given the 
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manner in which each test is scored, I rounded ranges to the nearest whole number. Table 11 

displays the sensitivity analysis range restrictions calculated for 8.3% above and below each 

indicator, which represents the current MMP cut-score plus or minus the sensitivity analysis 

adjustment given the maximum score on each indicator. 

Accuracy Rate. Finally, step four was to calculate placement accuracy and to examine 

the utility of alternative cut-scores for each placement indicator. To do this, I used Scott-

Clayton’s adaptation of a simplified utility function and operationalized predicted probability 

estimates and a student’s score on the placement indicator of interest to compare the predicted 

probability of success to the actual placement decision in order to calculate placement accuracy 

(Scott-Clayton, 2012). Recall from chapter 2 that the decision problem: 

u (d, θ), 

represents the utility, or usefulness, of decision d in achieving outcome θ. For this study, d 

represents the decision to use a specific indicator for course placement (i.e. the implemented 

policy decision) to achieve the outcome θ, representing accurate course placement. We can 

statistically evaluate the decision problem using a utility function that factors in our desired 

outcome (θ) of accurate course placements.  

Modeling Sawyer’s (1996) expected utility function, the utility of a placement indicator 

(U(K)) can be expressed as: 

U(K) ≈ W1(K)�̂�1(K) + W2(K)�̂�2(K) + W3(K)�̂�3(K) + W4(K)�̂�4(K), 

where �̂�1(K), �̂�2(K), �̂�3(K), �̂�4(K) represent probabilities of success for a given placement 

indicator for each of four possible outcomes:  

(1) �̂�1(K): predicted to succeed in gateway math and placed into gateway math 

(2) �̂�2(K): predicted not to succeed in gateway math and placed into gateway math 
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(3) �̂�3(K): predicted to succeed in gateway math and placed into developmental math 

(4) �̂�4(K): predicted not to succeed in gateway math and placed into gateway math. 

W1, W2, W3, and W4 are the weights assigned to each placement decision according to the 

simplified utility function, whereby correct assignments are weighted with a value of 1 and 

incorrect assignments are weighted with a value of 0.  In other words, outcomes 2 and 3 are 

weighted as 0 and outcomes 1 and 4, which represent accurate placements, are weighted with a 

value of 1. Adding the weighted values to the utility function greatly simplifies the equation such 

that 

U(K) ≈ (1)�̂�1(K) + (0)�̂�2(K) + (0)�̂�3(K) + (1)�̂�4(K), 

= 

U(K) ≈ �̂�1(K) + �̂�4(K). 

The utility of each placement indicator is therefore simply the sum of the proportions of accurate 

placements. Because I used the simplified utility function, the appropriate predicted probability 

of success for gateway course placement was .5, or a 50% chance of passing. 

Scott-Clayton expertly illustrates this using a diagram, which I replicated and adapted in 

Figure 3, overlaying the expected utility function terms with the placement accuracy terms she 

put forth. Referring to figure 3, the usefulness of each cut-score is therefore the sum of the 

proportion of accurate student placements for a given indicator, which Scott-Clayton refers to as 

the accuracy rate (AR). Given the exceedingly intuitive nature of Scott-Clayton’s framework 

compared to the terms used in the utility function, I largely prioritize her terminology throughout 

the remainder of this study. 
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  Placement Decision 

  
Developmental Gateway 

Predicted 

Probability 

of Success 

Greater 

than 0.5 

�̂�3(K), 

Under Placed 

�̂�1(K),  

Accurately Placed 

Less  

than 0.5 

�̂�4(K),  

Accurately Placed 

�̂�2(K) 

Over Placed 

 

Note: Figure adapted from Scott-Clayton, J. (2012). Do high-stakes placement exams predict college success? 

Community College Research Center. Retrieved from: http://hdl.handle.net/10022/AC:P:13085 

Figure 3. Placement Accuracy Matrix 

 

Severe Error Rate. Scott-Clayton (2012) advanced a new, more conservative measure of 

placement accuracy called the severe error rate (SER). Taking into account all three measures of 

gatekeeper course success—B, C, and passing—SER only considers students misplaced if their 

predicted probabilities of success and placement outcomes are grossly misaligned. Students are 

identified as severely over placed if they are assigned to a college level class students but are 

unlikely to be successful in a developmental class even at the lowest threshold, a D or lower. 

Severe under placement on the other hand occurs when students are placed into developmental 

education but are likely to be successful in a college class at the highest success threshold, a 

grade of B or higher. As a result, a measure of the severe error rate (SER) hones in on those 

students who are indisputably mis-assigned, shown in the highlighted portions of Figure 3. A 

challenge of measuring placement accuracy in general is that institutions define success 

differently; the severe error rate mitigates this challenge by calculating inaccurate placement in a 

way that would be extremely difficulty for any institution to dispute. 

http://hdl.handle.net/10022/AC:P:13085
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Figure 4. Severe Error Rate Illustration 

 

Incremental validity. Scott-Clayton (2012) introduced a measure she termed 

incremental validity in order to evaluate the effectiveness of one policy relative to hypothetical 

extremes in which all students are assigned to developmental or college level courses. For both 

the AR and SER calculations, I compared the incremental validity of the current policy to both of 

these policy alternatives. Once the accuracy rate and severe error rate are calculated for policy 

alternatives, the incremental validity is simply calculated by subtracting the AR or SER of the 

alternative policy from the current policy. 

Maximum Utility. The final step was to identify whether alternative cut scores would 

maximize utility for each placement indicator based on the simplified utility function, where the 

ideal cut-score is the one that assigns students with at least a 50% change of passing gateway 

math in to a college level course. Not only is this step relatively simple compared to the rest of 

this methodology, it is potentially the most beneficial as it can provide a straight-forward, low 

cost way to improve placement accuracy within the context of the already existing policy. 
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Because a simplified utility function gives equal weight to either possible outcome, students 

should be placed into college level courses if they have at least a .5 predicted probability of 

passing a gatekeeper course for a given placement indicator and the corresponding measure of 

success (B, C, or passing) (Scott-Clayton, 2012). Therefore, “the optimal cutoff occurs at the score 

where the probability of college-level success is 50 percent” (Scott-Clayton, 2012, p.22). The 

maximum utility will vary based on the level of success being measured (B, C, or passing) since 

fewer people will pass under the B threshold than the passing threshold.  

Ethical Considerations 

 It is my role as a researcher to protect student confidentiality given the sensitive nature of 

personal data. To ensure anonymity, Southern Community College de-identified data prior to 

delivery. In some instances, it was possible that a set of unique characteristics could still be 

attributed to a specific individual. To account for this, I combined demographic groups with 

fewer than 10 students with another group. The data were stored on a secure network hosted by 

North Carolina State University. The only people with access to the folder were myself and my 

dissertation chair, Dr. Audrey J. Jaeger. I also took conservative measures to maintain anonymity 

of the school whose data I analyzed.  

Limitations 

As with all studies, there are limitations that I must consider for this study. First and 

foremost are the limited years of data available for analysis given the limited amount of time 

since Multiple Measures for Placement was implemented in North Carolina. Previous findings 

on developmental outcomes point to a meaningful difference in long and short run outcomes 

(Calcagno & Long, 2008; Crisp & Delgado, 2014; Clotfelter et al, 2015). Currently, there is not 

enough data to look at long-term outcomes such as persistence and graduation. Additionally, I 
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am limited to looking at course taking in the first year of study. Southern Community College 

does not require students to take gateway courses in their first year of study and it is possible that 

additional students take gateway math in later years. Future studies should expand the time frame 

to consider gateway courses in subsequent years as well as longer-term student comes.  

Similarly future studies should consider alternative definitions of success. A limitation of 

this study is that I only measure student success in one way: gateway course success. In an 

earlier study of placement accuracy, Belfield and Crosta (2014) found that, together with high 

school GPA, a placement test added no explanatory power to college GPA but that each 

placement indicator did contribute explanatory power when measuring college success as 

number of credits earned. Future research should take this into consideration and investigate 

different types of student outcomes.   

Taken at face value, Multiple Measures for Placement is conceptually simple; a look 

closer and it is full of layers and nuance. Compared to the state level description of Multiple 

Measures for Placement, the institution-level implementation must consider countless additional 

circumstances under which incoming students can demonstrate readiness for college courses. For 

instance, prior to the MMP hierarchy, Southern Community College first attempts to determine 

student placement based on transfer or prerequisite credits. Although these students are not 

included in the sample for this study anyway because they have prior postsecondary enrollment, 

it is an added component of the policy not apparent in state-level documentation. Additionally, 

SCC accepts placement tests that are not specified at the state level, specifically PLAN and 

PSAT. For students not placed by high school GPA or standardized test, the state level policy 

gives the impression that referring a student to a placement test is a relatively simple process. 

However, placement tests are complicated and have different implications for course taking, 



82 

 

depending on a student’s score. While challenging for research purposes, these decision are all 

effectively done in the interest of student success.  

Looking at gateway courses generally requires combining multiple courses into a single 

dependent variable when findings may vary between courses. I chose to focus on gateway course 

success generally to broaden the scope of findings from this study for other institutions. 

However, this likely masks variation at the course level in difficulty, programs of study, and, 

perhaps most relevant for this study, different placement requirements by course level. This is 

particularly problematic for the NCDAP test, where I am only able to include three of the six 

modules that most students take. I initially ran models with all six DMAs but because students 

are not required to take all of them, roughly 1,000 observations were excluded from my probit 

model calculation due to list-wise case deletion. Therefore, I prioritized accurate modeling of 

fewer tests over improper modeling of all tests, and only included DMAs 1-3 in the model, 

which are required for even the lowest gateway math course. Additional studies at the course 

level that account for these differences would enrich the findings in this study, which I will 

discuss more in chapter 5. 

A limitation of my methodology is the reliance on extrapolation to predict probabilities of 

success in gateway math for students who do not place into college level courses. The standard 

errors associated with extrapolation remain low when less than 25% of the sample requires 

extrapolated estimates but increase as the proportion of observations requiring extrapolation 

increases (Houston, 1993 – as cited in Sawyer, 1996). To combat this, I follow Scott-Clayton 

(2012), Belfield and Crosta (2012), and Scott-Clayton et al (2014) and perform a sensitivity 

analysis on all of my models that limits accuracy rate calculations to the sample that falls within 

a limited range of cut-scores for each placement indicator. 
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A limitation of all developmental education studies is the selection bias introduced by 

students who go through the placement process but choose not to enroll (Ngo and Kwon, 2015). 

Not only is enrollment data not available for these students, it is nearly impossible to understand 

why they chose not to enroll. Given the limited information on these students, it is essential to 

interpret findings in terms of only those students who enroll. Results cannot be extended to the 

full population of students who considered enrollment.  

Although analyses using administrative data decrease limitations caused by missing data, 

they are not without challenges or shortcomings. For example, administrative data are not 

accompanied by codebooks or documentation explaining what is included. It is on the user to 

make sense of what the data mean, which requires extensive ongoing communication with the 

data provider. Fortunately, staff at Southern Community College were well-versed in the data 

and SCC’s administrative and policy practices. Perhaps most importantly, they were accessible, 

open to answering questions, and extremely knowledgeable of Multiple Measures for Placement. 

Without such an agreeable partner institution, researchers should be cautious when considering 

analyses that rely on administrative data.  

While these limitations are important to acknowledge in how we interpret findings from 

this study, they do not endanger the value or potential benefits of this research. Instead, the 

findings from this study will provide a starting point to inform the literature of community 

college placement policies, a specific piece of the developmental education puzzle that is largely 

missing from current research.  Findings from this study will benefit researchers, practitioners, 

and policymakers in understanding how to effectively implement multiple measures policies in a 

way that maximizes student success, far outweighing any of these minor limitations. 
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Subjectivity Statement 

To acknowledge my position within the study and how it may impact my data collection 

and interpretation process, I reflected on and constructed a researcher subjectivity statement. 

Subjectivity, or positionality, statements are common practice in qualitative studies to assist 

researchers in identifying their unique, individual lens as well as to acknowledge any biases they 

bring to the study. Although not common in quantitative research, I include a subjectivity 

statement less so for bias but rather because my interest in this topic and reasons for pursuing it 

are framed by my background and experiences in education and policy. As a somewhat 

nontraditional dissertation framework and methodology in the postsecondary field of study, my 

positionality provides additional context for how I arrived at this particular topic and its value to 

me as a researcher. 

I am pursuing my doctorate in education research and policy analysis so that I can learn 

the technical skills required to conduct and understand rigorous quantitative studies specifically 

so that I can use leverage them to better inform policy. My interest in public policy dates to my 

first job on Capitol Hill at 16 and has been growing and evolving ever since. In the fall of 2013 I 

enrolled in the Master’s of Higher Education program at North Carolina State University to 

bridge the gap between my, until then, separate interests in education and public policy. During 

the first semester of my master’s program I became increasingly aware of a chasm that separated 

the rigorous, in-depth research coming out of the scholarly world and the way I had witnessed 

policy being made first hand in Washington D.C. I was not so naïve as to believe these two 

factions are simply unaware of one another but I was astonished at just how deeply disconnected 

they were.  
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It was this realization that led me to the PhD in Education Research and Policy Analysis. 

My motivation for enrolling in this program was to learn the technical, quantitative skills to 

prepare myself to be an informed produced and consumer of scholarly research in a job where I 

can use that information to influence public policy. As I began the search for a dissertation topic, 

the only filter I put on my interests was, “something with a meaningful connection to policy,” 

which is still the driving force behind my topic selection and the choices I have made in how to 

pursue this study. It is deeply important to me that my dissertation have practical value. It is also 

imperative that it contributes to a scholarly field of work.  In the eyes of the Academy, my 

worldview is likely too pragmatic; to the politicians and policymakers, too philosophical. In 

reality I fall somewhere in between, which is exactly where I want to be so that I can leverage 

the strengths of both to overcome the weaknesses of the other.  

Chapter Summary 

In this chapter I outline the methodological steps for measuring placement accuracy using 

predicted probabilities of student success and a utility function.  In addition to explaining the 

primary analysis, I also explain the rationale for this study, sample specifications, and 

descriptions of the variables used in the study and how each is measured. In the data analysis 

section I outline Scott-Clayton’s (2012) four principal steps of measuring placement accuracy: 

(1) identifying an outcome of interest, (2) calculating predicted probabilities of success, (3) data 

extrapolation, (4) and measuring placement accuracy. I close the chapter with ethical 

considerations, study limitations and a researcher subjectivity statement. 
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CHAPTER FOUR: RESEARCH FINDINGS 

Overview 

In this chapter, I execute the methodology described in chapter 3. First, I ran base-line 

analyses that measure the analysis of variance for each placement indicator and provide a series 

of figures to demonstrate the range restriction present for each indicator. Next, I identify the 

dependent variable of interest – success in gateway math – and explore gateway math course 

taking rates for the sample, including placement compliance, or the extent to which students take 

the courses into which they are placed. I calculate predicted probabilities of success and, after 

extrapolation, use these probabilities to generate two measures of placement accuracy: accuracy 

rate (AR) and severe error rate (SER). To address extrapolation concerns, I conduct a sensitivity 

analysis and recalculate the AR and SER using a restricted distribution of placement indicator 

values. Finally, I consider three policy alternatives and the extent to which each would improve 

(or not) the current Multiple Measures for Placement Policy.  

Analysis of Variance R2 

Following Scott-Clayton (2012), I ran linear regression models between each placement 

indicator and success in a gateway course prior to my main analysis. Although a linear regression 

is not generally appropriate for measuring dichotomous outcomes, the purpose of this step is not 

to interpret the findings but rather to identify the amount of variation in course performance that 

is explained by each placement type, using the R2 statistic. This model does not include any 

covariates because, as Scott-Clayton (2012) explains, a community college would never use  

demographic information to make a placement decision. Demographics are included in later 

probit models to provide a better estimate of predicted probabilities of success. In Table 4, I 
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simply examine the variance explained by each placement indicator and gateway math success at 

each definition of success. 

When success is defined as receiving a B or higher in a gateway course, high school GPA 

accounts for more variation in student performance than any other indicator in the Multiple 

Measures for Placement hierarchy (R2 = .078). This is in line with findings from other studies on 

the predictive validity of high school information, which report that high school GPA is a better 

indicator of success for higher achieving students (Scott-Clayton, 2012). The variation in course 

performance that is explained by high school GPA decreases as the threshold for success 

increases however, high school GPA explains more variance in gateway course performance at 

every level of success compared to all other placement indicators.  

The NCDAP placement test surpasses the explanatory power of the ACCUPLACER test, 

a placement test widely used across the country. In fact, when success is defined as a B, the 

NCDAP explains almost as much variance in gateway course success (R2 = .072) as the high 

school GPA placement indicator. Despite NCDAP’s relatively strong explanatory power, the 

state of North Carolina plans to discontinue this test at the end of the 2019 academic year (S. 

Barbitta, Personal Communication, 2017), which I will discuss in chapter 5. 

Southern Community College accepts four standardized tests for college placement: 

SAT, ACT, PSAT, and PLAN. Of these tests, the SAT exhibits the most explanatory power, 

approximately 5% of the variation in performance at the B success level (R2 = .05). The next 

strongest indicator of gateway math performance is the PSAT at the C success level (R2 = .043). 

No other standardized test explains more than 3% of the variation in college performance, with 

most placement tests representing less than 2% variation in performance. As a whole, the 
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standardized tests used at SCC account for a limited amount of variance in gateway math 

performance.  

Except for the PSAT, the amount of variance explained by each placement indicator 

decreases as the threshold for gateway success is lowered from B to C to passing. The greatest 

amount of variance explained by the PSAT occurs when success is defined as a C, followed by 

passing, and finally B. The deviation in trend direction for PSAT is likely explained by the 

relatively small number of students with PSAT scores (n = 103), increasing the chances that 

variability is attributable to chance and may change with a different sample. In fact, the 

limitations of small sample size are applicable to all four standardized tests, ranging from 6 % (n 

= 261) for the SAT to 1% (n = 66) for PLAN. Regardless of the variance explained by 

standardized tests, the implications are limited given the number of students to which is applies. 

 

Table 8. Variation in gateway math success explained by each placement indicator 

Note. Sample size is the number of students with a given placement indicator, regardless of placement type, who 

took gateway math in their first year of study at Southern Community College and did not first take developmental 

math. 

Placement Indicator Gateway Math Success Definition  Sample 

 Success = B  Success = C  Success = Pass   

  R2   R2   R2   n 

High School GPA 0.078 

 

0.065 

 

0.050 

 

2,485 

Standardized Test 

         SAT 0.050 

 

0.012 

 

0.015 

 

261 

  ACT 0.026 

 

0.018 

 

0.004 

 

198 

  PSAT 0.016 

 

0.043 

 

0.033 

 

103 

  PLAN 0.035 

 

0.016 

 

0.015 

 

66 

Placement Test 

         NCDAP (DMA1-DMA3) 0.072 

 

0.046 

 

0.032 

 

1,195 

  ACCUPLACER Arithmetic 0.016 

 

0.003 

 

0.001 

 

86 

  ACCUPLACER Arithmetic & Algebra 0.018 

 

0.004 

 

0.001 
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A limitation of community college placement studies that do not use extrapolation is the 

issue of range restriction, whereby the relationship is only representative of students who placed 
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into and took a gateway course. The OLS models used to calculate R2 values for each placement 

indicator are not adjusted to address range restriction and therefore contain the same limitations 

of other studies (e.g. Scott-Clayton, 2012). The R2 estimates in table 4 should be interpreted 

somewhat cautiously given discrepancies in estimation and indicator samples (Scott-Clayton, 

2012), particularly for high school GPA and placement test scores, which have greater ranges of 

restriction than placement tests as indicated in Figures 5-14.  

Figures 5-14 display frequency distributions of the estimation sample and the indicator sample 

for each placement indicator to visually demonstrate range restriction. While bearing caution to 

interpretations of table 4, these figures also emphasize the benefit of extrapolation by comparing 

the frequency distributions of all observations for each placement indicator (the indicator 

sample) compared to the more limited frequency distribution of students who have the indicator 

and took a gateway course (the estimation sample). In some cases, the figures even lessen typical 

concerns regarding extrapolation. For instance, without extrapolation, the high school GPA 

estimation sample is positively skewed compared to the placement indicator sample for high 

school GPA (Figure 5). A large dip in high school GPA frequencies for the estimation sample is 

evident around the grade point average of 2.6, which reflects the drop off in gateway course 

placement at the GPA cut-score. However, there are still many students with high school GPAs 

of less than 2.6 who took a gateway math course in their first year of study. This is due to the 

hierarchical structure of the Multiple Measurers for Placement policy, which likely still placed 

these students into gateway math based on a standardized test or placement test, despite not 

meeting the high school GPA criterion. An added benefit of this phenomenon is that it increases 

the reliability of probability estimates below the cut score, decreasing our reliance on 
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extrapolation to generate probabilities of success for students with less than a 2.6 GPA (Scott-

Clayton, Belfield, & Crosta, 2014). 

 

Figure 5. High School GPA Frequency Distribution, Estimation Sample vs. Full Sample 

 

The range restriction for standardized tests (Figures 6-9) is virtually non- existent, as 

demonstrated by the similar range of test scores for the indicator sample compared to the 

estimation sample. In other words, there are very few standardized test scores that do not meet 

the placement cut score requirements. A likely explanation for this is that students only submit 

standardized test scores if they know their score meets the placement requirements. This is 

important to keep in mind when interpreting results for standardized test scores. If students 

continue to only submit standardized test scores above the placement cutoff, this may not matter 

but if future cohorts of students submit a wider range of test scores, the relationship may change. 

Southern Community College should monitor standardized test score ranges for future cohorts of 

students to identify whether a change occurs. 

NCDAP scores for modules 1-3 (DMA1-DMA3) show a large dip in gateway math 

course taking around the cut score of seven, as we would anticipate given the current policy cut-
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score of seven. Even above the cut score though, most students are in the indicator sample and 

not the estimation sample, meaning they did not enroll in a gateway math course in the first year  

 

 

Figure 6. SAT Math Score Frequency Distribution, Estimation Sample vs. Full Sample 

 

 

Figure 7. ACT Math Score Frequency Distribution, Estimation Sample vs. Full Sample 
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Figure 8. PSAT Math Score Frequency Distribution, Estimation Sample vs. Full Sample 

 

 

 

Figure 9. PLAN Math Score GPA Frequency Distribution, Estimation Sample vs. Full Sample 
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Figure 10. NCDAP (DMA1) Frequency Distribution, Estimation Sample vs. Full Sample 

 

 

 

Figure 11. NCDAP (DMA2) Frequency Distribution, Estimation Sample vs. Full Sample 
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Figure 12. NCDAP (DMA3) Frequency Distribution, Estimation Sample vs. Full Sample 

 

 

 

Figure 13. ACCUPLACER Arithmetic Frequency Distribution, Estimation Sample vs. Full 

Sample 



95 

 

 

Figure 14. ACCUPLACER Algebra Frequency Distribution, Estimation Sample vs. Full Sample 

 

of study even if they could have. Granted, there are likely students who had a seven on one 

module and not the others (a student must have at least a seven on DMA1-DMA3 for gateway 

course placement) but it is hard to imagine that this is the case for everyone. Nevertheless, 

because of the large distribution of scores below the cut-score predicted probabilities of success 

based on NCDAP might be tenuous. 

As with the NCDAP placement test, ACCUPLACER frequencies drop off below the cut-

score for the estimation sample. However, although slightly negatively skewed, the shape of the 

NCDAP estimation sample generally mirrors the indicator sample. This is not the case for the 

ACCUPLACER Algebra test, which continues to increase in frequency as ACCUPLACER 

Algebra scores decrease. The ACCUPLACER Arithmetic test follows a similar pattern as the 

ACCUPLACER Algebra test, although it is more difficult to discern due to a handful of sample 

members with scores of less than 20 who are skewing the line to the left. If the distribution did 
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stop at 20, the two ACCUPLACER tests would both demonstrate increasing frequencies as 

scores decline.   

Gateway Math Success 

 As discussed in chapter 3, the first formal step in the placement accuracy framework set 

forth by Scott-Clayton (2012) for measuring placement accuracy is to identify an outcome. The 

outcome of interest in this study is success in a gateway math course. Prior to data analysis, it is 

necessary to gain a better understanding of gateway course taking patterns for students in the 

sample. Gateway courses in this study are the first college level math courses a student can place 

directly into based on one of the placement types in the Multiple Measures for Placement policy. 

However, student course taking patterns are not always consistent with course placement, 

making it impossible to investigate the degree of course completion (Belfield and Crosta, 2012; 

Scott-Clayton, Belfield, & Crosta, 2014). In other words, a student placed into a developmental 

course may still take a gateway course and vice versa.  

Up to this point, most mentions of course placement were regarding gateway course 

assignment, based on the Multiple Measures for Placement policy. However, the primary models 

in this study are modeled according to student performance in the gateway course taken, which is 

not always aligned with the course placement decision. It is critical to understand discrepancies 

between course placement and course taking as well as course taking rates when interpreting 

findings. Table 9 displays a crosstab of course taking patterns in math by course placement to 

provide a better understanding of policy compliance and course taking rates for the sample of 

interest.   

Of the students who place into developmental math, approximately 8% enroll in a 

developmental course and a gateway course within their first year at Southern Community 



97 

 

College (n = 341).  Because I was only able to include one year of course taking data in the 

sample, it is expected that many students assigned to developmental courses may not have 

proceeded into a gateway course yet. Another 64% of students placed into developmental math 

enroll in a developmental course but not a gateway course in their first year of study at Southern 

Community College (n = 2,759). Taken together, 72% of the students in the sample who are 

assigned to a developmental math course enroll in developmental math in their first year (n = 

3,100). A small group of students (2%, n = 66) demonstrate non-compliance with their 

developmental math assignment by enrolling in a gateway course when they were placed into 

developmental math. The remaining 26% of the students assigned to developmental math never 

enroll in a developmental math course in their first year at SCC (n = 1,118). 

 

Table 9. Math Course Taking Patterns by Math Placement Level 

Course Taking Placement Type 

 

Developmental 

 

Gateway 

 

All 

  n %   n %   n % 

Developmental Only 2,759 64.40 

 

505 8.36 

 

3,264 31.61 

Gateway Only 66 1.54 

 

3,085 51.05 

 

3,151 30.51 

Developmental and Gateway 341 7.96 

 

159 2.63 

 

500 4.84 

No Developmental or Gateway 1,118 26.10 

 

2,294 37.96 

 

3,412 33.04 

Total 4,284 100.00   6,043 100.00   10,327 100.00 

 

Non-compliance is much higher for students who place into gateway math courses. 8% of 

students who placed into a gateway math course at Southern Community College only enrolled 

in developmental math courses within their first year of enrollment (n = 505). Another 3% took a 

developmental course and a gateway course (n = 159). If multiple measures successfully 

identifies more students who are prepared for gateway courses but these students choose to take 

developmental courses anyway, SCC may want to consider why this is happening and what it 

can do to support students to take the courses into which they have been placed. Approximately 
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half of the students who place directly into a gateway math course take a gateway math course in 

their first year (n = 3,085). However, almost 40% of students who place into gateway math at 

Southern Community College do not enroll in a gatekeeper or developmental course within one 

year of matriculation (n = 2,294).  

In addition to implications for student success, which will be discussed in chapter 5 of 

this paper, gateway course taking compliance and rates have important implications for this 

analysis as it determines which students are included in initial estimates, referred to as the 

estimation sample. In this regard, the gateway course performance I evaluate in the primary 

models is modeled after only 31% of students in the sample (n = 3,151). The additional 5% of 

students who enroll in a gateway course after taking developmental education are not included in 

the estimation sample because they were not initially assigned to a gateway course (n = 500). For 

students who do not enroll in a gateway course, I will predict a probability of success in gateway 

math for them using the 3,151 students who did enroll in a gateway course in their first year of 

study. I will then extend these probabilities of success to students who did not take a gateway 

course, both those who were placed into developmental education and not eligible for a gateway 

course as well as students who placed into a gateway course and chose not to take it, by means of 

extrapolation 

Predicted Probabilities of Success 

The next step is to run a probit model for each placement indicator to determine a 

predicted probability of success for each student in the sample who took a gateway math course 

and did not first take a developmental course. Using extrapolation, I extend these estimates to the 

full estimation sample for each placement indicator. Following Scott-Clayton (2012), Belfield 

and Crosta (2012), and Scott-Clayton, Belfield and Crosta (2014), I do not interpret coefficients 
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or model fit for the probit estimation. Therefore, because the probit model estimation in this 

study serves primarily as a tool for calculating placement accuracy measures, it is included in 

chapter 3.  

Multiple Measures for Placement Accuracy Rate 

 The accuracy rate (AR) is calculated by adding the proportion of students who are 

accurately placed into gateway math with the proportion of students who are accurately placed 

into developmental math at each definition of success. In previous placement accuracy studies, 

accuracy rates are higher when success is defined at a higher threshold (Scott-Clayton, 2012). 

However, because of the structure of the Multiple Measures for Placement policy, accuracy rates 

in this study trend in the opposite direction. This is due to only one half of the accuracy rate 

calculation applying to students who are placed by high school GPA or standardized test. 

Students who are placed by either of these measures in the hierarchy will only ever place into a 

college class. Therefore, the placement accuracy calculation, which is the sum of under and over 

placements, only represents over placements because the under-placement rate is non-existent 

and therefore zero. This is represented in the second placement accuracy rate column in Table 10 

as missing data instead of zeros, to illustrate that these numbers are not applicable rather than an 

accuracy rate of zero. With this in mind, it is not surprising that gateway course ARs increase as 

the definition of success decreases. In other words, when success is defined at a lower level, 

more students are capable of meeting the criteria for accurate placement into a gateway course. 

That is, at least a 0.5 predicted probability of passing gateway math. Notably, for high school 

GPA and each standardized test, the AR is 98% or higher when success is defined as passing a 

gatekeeper course. 
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Table 10. Current Multiple Measures for Placement Accuracy Rate by Placement Type 

Placement Indicator Placement Accuracy Rate  
 

 Gateway  Developmental  Overall  n 

High School GPA              

   B 37.56 

 

-- 

 

37.56  975 

   C 88.17 

 

-- 

 

88.17  2289 

   D 100.00 

 

-- 

 

100.00  2596 

Standardized Test 

    

   

SAT 

    

   

   B 59.23 

 

-- 

 

59.23  231 

   C 89.74 

 

-- 

 

89.74  350 

   D 99.23 

 

-- 

 

99.23  387 

ACT 

    

   

   B 66.16 

 

-- 

 

66.16  217 

   C 91.46 

 

-- 

 

91.46  300 

   D 97.56 

 

-- 

 

97.56  320 

PSAT 

    

   

   B 77.36 

 

-- 

 

77.36  246 

   C 92.77 

 

-- 

 

92.77  295 

   D 100.00 

 

-- 

 

100.00  318 

PLAN 

    

   

   B 76.88 

 

-- 

 

76.88  153 

   C 91.46 

 

-- 

 

91.46  182 

   D 100.00 

 

-- 

 

100.00  199 

Placement Test 

    

   

NCDAP 

    

   

   B 11.28 

 

62.39 

 

73.67  4683 

   C 25.18 

 

47.05 

 

72.23  4592 

   D 31.43 

 

25.77 

 

57.20  3636 

ACCUPLACER Arithmetic 

    

   

   B 17.63 

 

50.97 

 

68.60  284 

   C 37.92 

 

37.20 

 

75.12  311 

   D 41.55 

 

2.66 

 

44.21  183 

ACCUPLACER Arithmetic and 

Algebra 

    

   

   B 11.78 

 

61.40 

 

73.18  292 

   C 25.06 

 

43.86 

 

68.92  275 

   D 25.81   2.76   28.57  114 
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Understandably, many community colleges would likely use a higher threshold to define  

student success. Southern Community College requires a C for students to receive credit in some  

courses and students must have a 2.0, or C, GPA to graduate (Southern Community College, 

n.d.b). When success in gateway math is defined as a C or higher, the high school GPA accuracy 

rate is astoundingly high (0.88). Across all placement tests, the accuracy rate is also 90% or 

higher when success is defined as a C. Success rates for high school GPA and standardized tests 

decrease when the level of success is defined as a B. Nevertheless, the accuracy rates for high 

school GPA and standardizes tests are extremely high at the C threshold, which of the three 

success definitions is most likely to be of interest to SCC. These results imply that the addition of 

high school GPA and standardized tests to the Multiple Measures for Placement Policy is 

effectively assigning students to gateway courses appropriately without the need for a placement 

test. 

 Placement test findings are more similar to results from other placement accuracy studies, 

which demonstrate decreasing placement accuracy rates as the level of success is lowered. As in 

other studies, for all three placement tests, the accuracy rate when success is defined as D is 

lower than the accuracy rate when success is defined as a B. Where these findings deviate from 

other studies is at the C or higher level. Unfortunately, other studies do not report disaggregated 

levels of under and over placement levels, opting only to display the overall placement accuracy, 

making it difficult to diagnose why this differentiation in my sample is occurring.  

 Looking at each placement test on its own, the NCDAP Accuracy rate is almost 

completely unchanged between the B and C success rates. This is due to similar accuracy rate 

changes in opposite directions for gateway and developmental placement, resulting in a 

relatively constant total accuracy rate. From the C to the D gateway success definition, we see a 
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15 percentage point decrease in overall accuracy rate. However, this accuracy rate remains 

relatively high, indicating that NCDAP is a good indicator of students’ probabilities of success, 

particularly compared to other placement tests.  

 When success is defined as B or higher, the accuracy rate for using ACCUPLACER 

Algebra and Arithmetic together is higher than using ACCUPLACER Algebra alone. However, 

at the C or higher criterion for success, the accuracy rate for ACCUPLACER Arithmetic alone 

surpasses the combined ACCUPLACER test accuracy rate. When success is defined as passing, 

ACCUPLACER Arithmetic alone exceeds the accuracy rate of the combined tests. A likely 

explanation for this is that the gateway math courses that a student takes based on the 

ACCUPLACER Arithmetic score without the Algebra score are lower-level courses than what a 

student can take if placed with both scores.  

Multiple Measures for Placement Severe Error Rate 

 The severe error rate is a more conservative estimate of placement accuracy. Instead of 

considering all students who are placed appropriately the SER emphasizes misplacement at its 

extremes. Similar to accuracy rates, the high school GPA and standardized tests placement types 

are only comprised of over placements and not under placements, since no students are placed 

into gateway courses by these indicators. The results in Table 11 are congruent with the high 

accuracy rates for high school GPA and standardized tests. In fact, the SER is virtually non-

existent across all five measures used by Southern Community College to place students prior to 

referring them to a placement test. Although exceeding the high school GPA and standardized 

test placement indicators, the SERs for placements tests are all relatively small, at 13% or lower. 

Looking at severe error rates for all of the Multiple Measures for Placement indicators as 

a system indicates the strength of the current placement system at Southern Community College. 
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More striking than the low rates of individual severe misplacements is the overall severe error 

rate, which can be calculated as the total proportion of students who are severely misplaced. 

Excluding the 18 students who do not have an observed placement type included in this analysis, 

only 486 students are severely misplaced out of 10,309, yielding a 5% severe error rate. Put 

differently, 95% of students at Southern Community College are accurately placed into the 

appropriate course when placement accuracy is defined as not being severely misplaced.  

 

Table 11. Current Multiple Measures for Placement Severe Error Rate by Placement Type 

Placement Indicator Misplacement 

 

Severely Under 

Placed 

 

Severely Over 

Placed 

 

Total Severely 

Misplaced 

  n %   n %   n % 

High School GPA -- -- 

 

0 0.00 

 

0 0.00 

Standardized Test 

        SAT -- -- 

 

3 0.77 

 

3 0.77 

ACT -- -- 

 

8 2.44 

 

8 2.44 

PSAT -- -- 

 

0 0.00 

 

0 0.00 

PLAN -- -- 

 

0 0.00 

 

0 0.00 

Placement Test    

  

 

  NCDAP 243 3.82  150 2.36  393 6.18 

ACCUPLACER Arithmetic 21 5.06  10 2.41  31 7.47 

ACCUPLACER Arithmetic and 

Algebra  

43 10.75  8 2.00  51 12.75 

 

A small caveat to this is that students with multiple placement indicators within a 

placement type are represented more than once. If students are counted more than once in the 

accuracy measure of interest (AR or SER), it inflates the overall rate. This is more problematic 

when looking at accuracy rates than severe error rates. As it is the current SER is impressively 

low, even if we are counting students as severely misplaced more than once. If anything, 

adjusting for this would lower the SER. 
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Sensitivity Analysis 

 A sensitivity analysis adds reliability to our findings by re-running accuracy rate and 

severe error rate calculations on a limited sample of students near the current cut-score indicator 

for Multiple Measures for Placement. Differences in findings between the full and limited 

samples enrich the conclusions we are able to draw. In an ACCUPLACER test sensitivity 

analysis conducted by Scott-Clayton, Belfield, and Crosta (2014), the authors identify 10 points 

below the cut-score as the appropriate range to limit observations. To apply an equivalent range 

for placement indicators measured on other scales, I calculated the percent change in 

ACCUPLACER score represented by 10 points and adjust the range for each placement indicator 

accordingly (see Table 7). 

In general, sensitivity analysis accuracy rates are lower than the accuracy rates for the full 

range of scores on each placement indicator. This is not entirely surprising given that the 

sensitivity analysis excludes the highest and lowest placement indicator scores, which represent 

the students most likely to be definitely assigned to gateway courses accurately or developmental 

courses accurately. In other words, there is more gray area around the cut score, which results in 

more misplacement.  

Most importantly, we still see the same trends as with the full sample accuracy rate, 

which is in line with Scott-Clayton’s (2012) findings when comparing the sensitivity analysis 

findings. The lowest accuracy rate for high school GPA is when success is defined as a B or 

higher (1%). All the standardized tests scores are impressively high when success is defined as a 

C and almost entirely without misplacement when success is defined as passing. Variation 

between the full and restricted samples is most evident with the placement tests and the NCDAP 

in particular. All the NCDAP accuracy rates are less than 60% and drop below 50% when 
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Table 12. Sensitivity Analysis Accuracy Rates 

Placement Indicator Accurate Placement Decision 

 

Gateway 

 

Developmental 

 

Overall 

 

n % 

 

n % 

 

n % 

High School GPA               

   B 3 0.29 

 

-- -- 

 

3 0.29 

   C 753 71.71 

 

-- -- 

 

753 71.71 

   D 1050 100.00 

 

-- -- 

 

1050 100.00 

Standardized Test 

       SAT 

           B 98 40.66 

 

-- -- 

 

98 40.66 

   C 204 84.65 

 

-- -- 

 

204 84.65 

   D 238 98.76 

 

-- -- 

 

238 98.76 

ACT 

           B 127 58.26 

 

-- -- 

 

127 58.26 

   C 191 87.61 

 

-- -- 

 

191 87.61 

   D 211 96.79 

 

-- -- 

 

211 96.79 

PSAT 

           B 148 70.48 

 

-- -- 

 

148 70.48 

   C 187 89.05 

 

-- -- 

 

187 89.05 

   D 210 100.00 

 

-- -- 

 

210 100.00 

PLAN 

           B 25 69.44 

 

-- -- 

 

25 69.44 

   C 28 77.78 

 

-- -- 

 

28 77.78 

   D 36 100.00 

 

-- -- 

 

36 100.00 

Placement Test 

       NCDAP 

           B 17 4.04 

 

230 54.63 

 

247 58.67 

   C 145 34.44 

 

55 13.06 

 

200 47.50 

   D 91 21.62 

 

147 34.92 

 

238 56.54 

ACCUPLACER  

Arithmetic 

          B 9 12.16 

 

37 50.00 

 

46 62.16 

   C 29 39.19 

 

16 21.62 

 

45 60.81 

   D 30 40.54 

 

0 0.00 

 

30 40.54 

ACCUPLACER 

Arithmetic & Algebra 

          B 4 12.90 

 

22 70.97 

 

26 83.87 

   C 6 19.35 

 

6 19.35 

 

12 38.70 

   D 6 19.35   1 3.23   7 22.58 
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gateway success is defined as a C. The highest placement test accuracy rate is at the B or higher 

criterion for the combined ACCUPLACER Arithmetic and Algebra tests (84%). The directional 

trend remains the same with higher accuracy rates at the B level of success and lower accuracy 

rates at the passing level of success. 

 

Table 13. Sensitivity Analysis Severe Error Rates 

Placement Indicator Misplacement 

 

Severely Under Placed 

 

Severely Over Placed 

 

Total Severely Misplaced 

  n %   n %   n % 

High School GPA -- -- 

 

0 0.00 

 

0 0.00 

Standardized Test 

        SAT -- -- 

 

3 1.24 

 

3 1.24 

ACT -- -- 

 

7 3.21 

 

7 3.21 

PSAT -- -- 

 

0 0.00 

 

0 0.00 

PLAN -- -- 

 

0 0.00 

 

0 0.00 

Placement Test 

        NCDAP 20 4.75 

 

26 6.18 

 

46 10.93 

ACCUPLACER Arithmetic 5 6.76 

 

2 2.70 

 

7 9.46 

ACCUPLACER Arithmetic and 

Algebra 3 9.68   0 0.00   3 9.68 

 

Similar to what happens with ARs, the severe error rate increases with the sensitivity 

analysis but the trends remain relatively constant. As with the full placement indicator samples, 

there is no error for high school GPA, PSAT, or PLAN placement and the severe error rates for 

ACT and SAT are miniscule, around 1% and 3%, respectively. The error rates for the placement 

test are higher but still low. Comparing the placement tests to one another, the error rate for the 

NCDAP is the largest of the three placement tests in the sensitivity analysis (11%, n = 46) 

whereas it is the smallest in the full indicator sample analysis (6%, n = 393). Also striking, the 

error rate for the combined Algebra and Arithmetic placement was initially 24% but drops to 

10% in the sensitivity analysis, a decrease of 14 percentage points. A likely explanation for this 



107 

 

is that there are no severe over placements in the sensitivity analysis compared to 13% in the 

more inclusive calculation with the full range of scores.  

Alternative Placement Policies 

 The incremental validity is calculated as the current placement accuracy minus the 

calculated accuracy rate under an alternative policy. The values in columns 4 and 5 of Table 14 

show the advantage (positive values) or disadvantage (negative values) of the current policy 

compared to the alternative policies. The values in columns 4 and 5 can be interpreted as the 

percentage point changes of the accuracy of the current policy compared to the hypothetical 

alternative. When considering alternative placement policies of all students placed in gateway or 

all students placed into developmental education, I restrict the alternative calculations to within 

placement type—high school GPA, standardized tests, or placement test. Using the full indicator 

sample for the alternative accuracy rates would yield interesting results but they are less 

applicable within the framework of the given study and are better suited for future research. 

 As is evident in other tables, the hierarchical structure of the multiple measures for 

placement policy makes the alternative policies puzzling at first glance. The way the MMP 

hierarchy works, all student who are placed by high school GPA or one of the standardized tests 

are placed into a gateway course. Therefore, an alternative policy of placing all students within 

each of those placement types into a gateway course results in no change in accuracy rate. 

Turning to placement tests, the current policy accuracy rates are higher than the accuracy rates 

for placing all students into gateway math at all levels except when success is defined as a 

passing. When success is defined as passing, the current policy results in a decreased accuracy 

rate of 15 percentage points compared to placing all students into gateway math. This may seem 

large but it pales in comparison to the accuracy rate decreases of 51 and 67 using the  
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Table 14. Incremental Validity of Multiple Measures for Placement Compared to Alternative 

Placement Policies, by Accuracy Rates 

Placement Indicator   Alternative Placement Policies   Incremental Validity 

 

MMP Policy 

 

All Gateway 

 

All 

Developmental   

MMP vs. 

All Gateway 

 

MMP vs. All 

Dev. 

High School GPA                 

   B 37.56 

 

37.56 

 

62.44 

 

0.00 

 

-24.88 

   C 88.17 

 

88.17 

 

11.83 

 

0.00 

 

76.34 

   D 100.00 

 

100.00 

 

0.00 

 

0.00 

 

100.00 

Standardized Test 

        SAT 

            B 59.23 

 

59.23 

 

40.77 

 

0.00 

 

18.46 

   C 89.74 

 

89.74 

 

10.26 

 

0.00 

 

79.48 

   D 99.23 

 

99.23 

 

0.77 

 

0.00 

 

98.46 

ACT 

            B 66.16 

 

66.16 

 

33.84 

 

0.00 

 

32.32 

   C 91.46 

 

91.46 

 

8.54 

 

0.00 

 

82.92 

   D 97.56 

 

97.56 

 

2.44 

 

0.00 

 

95.12 

PSAT 

            B 77.36 

 

77.36 

 

22.64 

 

0.00 

 

54.72 

   C 92.77 

 

92.77 

 

7.23 

 

0.00 

 

85.54 

   D 100.00 

 

100.00 

 

0.00 

 

0.00 

 

100.00 

PLAN 

            B 76.88 

 

76.88 

 

23.12 

 

0.00 

 

53.76 

   C 91.46 

 

91.46 

 

8.54 

 

0.00 

 

82.92 

   D 100.00 

 

100.00 

 

0.00 

 

0.00 

 

100.00 

Placement Test 

         NCDAP 

            B 73.67 

 

15.10 

 

84.9 

 

58.57 

 

-11.23 

   C 72.23 

 

44.34 

 

55.66 

 

27.89 

 

16.57 

   D 57.20 

 

71.87 

 

28.13 

 

-14.67 

 

29.07 

ACCUPLACER  

Arithmetic 

           B 68.6 

 

22.71 

 

77.29 

 

45.89 

 

-8.69 

   C 75.12 

 

56.76 

 

43.24 

 

18.36 

 

31.88 

   D 44.21 

 

94.93 

 

5.07 

 

-50.72 

 

39.14 

ACCUPLACER  

Arithmetic and  

Algebra 

         B 73.18 

 

22.56 

 

77.44 

 

50.62 

 

-4.26 

   C 68.92 

 

53.38 

 

46.62 

 

15.54 

 

22.30 

   D 28.57   95.24   4.76   -66.67   23.81 
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ACCUPLACER tests compared to placing all students into gateway math. In reality, SCC would 

prioritize a success rate of C over simply passing a gateway course, in which case the current 

placement test policies are still superior to placing all students in college level. 

 The only non-placement tests type that indicates a lower accuracy rate for students placed 

by the current policy compared to placing all students into developmental math is for students 

who are placed by high school GPA when success is defined as a B. The high school GPA 

accuracy rate when success is a B is 25 percentage points lower than the accuracy rate of placing 

the same group of students entirely into developmental education. Given the substantially higher 

accuracy rates when success is defined at other levels, this finding is more indicative of B as a 

high threshold for success than it is of high school GPA as a poor placement indicator.  

 Similar indication of B as a high threshold for success are evident for all three placement 

tests, which imply accuracy rates would be higher if all students who are placed by a placement 

test in the current policy were instead placed into developmental education. At all other levels of 

success, the current placement indicators result in higher accuracy rates for students placed by 

the placement test compared to placing all students into developmental education. Looking only 

at the C level of success, which SCC is more likely to identify as its targeted level of success, the 

accuracy rates for the current placement policy exceed the accuracy rates for both alternative 

policies, placing all students into developmental math or placing all students into gateway math, 

at every definition of success. 

As with the AR alternative policy comparisons, the non-placement tests placement type 

accuracy rates remain the same under a policy that places all students into gateway math. For 

students who are placed by the NCDAP, placing all students into gateway math would result in a 

large increase in severe error rate, 22 percentage points over the current policy severe error rate. 
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The ACCUPLACER placement tests tell a different story. For both types of ACCUPLACER, 

placing all students into gateway math would decrease the severe error rate relative to the current 

policy. For the combined ACCUPLACER Algebra and Arithmetic placement, the severe error 

rate is reduced by eight percentage points by placing all students directly into a gateway course. 

Placing all students into developmental math increases the severe error rate for all placement 

indicators compared to the current policy. 

 

Table 15. Incremental Validity of Multiple Measures for Placement Compared to Alternative 

Placement Policies, by Severe Error Rates  

Placement Indicator   Alternative Placement Policies   Incremental Validity 

 

MMP  

Policy 

 

All  

Gateway 

 

All 

Developmental   

MMP vs. 

All 

Gateway 

 

MMP vs. 

All 

Developme

ntal 

High School GPA 0.00  0.00  37.56  0.00  -37.56 

Standardized Test          

SAT 0.77  0.77  59.23  0.00  -58.46 

ACT 2.44  2.44  66.16  0.00  -63.72 

PSAT 0.00  0.00  77.36  0.00  -77.36 

PLAN 0.00  0.00  76.88  0.00  -76.88 

Placement Test          

NCDAP 6.18  28.11  15.09  -21.93  -8.91 

ACCUPLACER 

Arithmetic 

7.47 
 5.06  22.65  2.41  -15.18 

ACCUPLACER 

Arithmetic and Algebra 

12.75 
 

4.75  22.50  8.00  -9.75 

 

Alternative cut scores 

The final policy alternative I consider is whether a change in cut-score could increase the 

utility of each placement indicator by definition of success. Figures 13 – 17 graph the mean 

probabilities of success for each placement indicator by definition of success. The dotted vertical 

line in each figure represents the current policy cut-score for that indicator. Using the simplified 

utility function, the maximum utility occurs when the average predicted probability of success 
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for a given indicator is 0.5, or 50%, which is represented by the horizontal red reference line. 

Although this study is designed around the simplified utility function, Figures 13-17 can be used 

to identify the appropriate cut-score at any mean probability of success, adding nuance and 

versatility to the interpretations that can be drawn from the figures. 

If SCC prioritizes the C criterion for gateway course success, Figure 15 implies that a 

lower high school GPA cut-score of approximately 2.4 could be operationalized to maximize 

utility. The dip in scores between 2.6 and 3.0 is most likely due to the model covariate that 

accounts for students who place into gateway math with low high school GPAs and are required 

to take a corequisite course. Even accounting for this difference, the low GPA students above the 

cut-score, never drop below a .5 predicted probability of success at the C or passing levels of 

success. Given the large number of students who have a high school GPA on file (n = 6,773) but 

are not placed by high school GPA (62%, n = 4,177) lowering the cut-score could increase the 

number of gateway math placements for qualified students.  

Figures 16-19 should be interpreted with caution given the small number of placement 

tests observations, particularly for low scores. With higher frequencies, we would anticipate a 

more normally distributed line that would offset occasional extremely high or extremely low 

values. Due to small sample sizes, outliers have a bigger impact on the distribution, as is evident 

in Figure 16 where the predicted probabilities for students in the SAT math indicator sample 

jump from below 40% to over 80% across a 50-point range. Nevertheless, the general trend of 

the lines still provides useful insights. For instance, with the exception of a low score around 

480, the predicted probabilities for success at both the C and passing levels of success remain 

about 0.5 until SAT score drops below 500. Even when defining B as the level of success, the 

maximum utility is only 550, which is not much higher than the cut-score, implying that a lower 
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cut-scores on SAT would likely result in an increase in accurate gateway course placements 

without over placing students.  

 

 

Figure 15. Predicted Probabilities of Success by Placement Type Indicator, High School GPA 

 

 

Figure 16. Predicted Probabilities of Success by Placement Type Indicator, SAT Math 
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Figure 17. Predicted Probabilities of Success by Placement Type Indicator, ACT Math 

 

 

Figure 18. Predicted Probabilities of Success by Placement Type Indicator, PSAT Math 

 



114 

 

 

Figure 19. Predicted Probabilities of Success by Placement Type Indicator, PLAN Math 

 

This is even more evident in figures 17-19, representing the ACT, PSAT, and PLAN 

placement indicators. For these three tests, including the most conservative measure where 

success is defined as a B, all placements into gateway math have greater than a 50% chance of 

gateway success. These figures also imply that lower scores would still maximize utility, 

depending on SCC’s preferred level of success. Based on figure 19, nearly all students in the 

PLAN indicator sample have greater than a .5 probability of passing gateway math, regardless of 

their score on the test. Again, it is important to recognize that these findings are likely more 

indicative of the types of students who submit standardized test scores than they are about the 

predictive validity of the tests themselves. This is critical if the sample of students submitting 

standardized test and their associated range of scores changes over time or if these findings are 

applied in different contexts. Fortunately, these graphs are intended to be simple to design and 
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easy to interpret, so it should not be difficult for them to be adapted to different circumstances 

with different samples.  

Figures 20-22 represent the predicted probabilities of success in gateway math for DMA 

modules 1-3, which represent the minimum requirements for gateway course placement by 

NCDAP. In all three figures, the maximum utility when success is defined as a C occurs at the 

current cut-score, implying that a score of seven for gateway math success is appropriate. When 

success is defined as a B, predicted probabilities of success drop substantially with DMA1, in 

particular, implying that no students should be placed into gateway math. Alternatively, when 

passing is considered success in gateway math, DMA1 and DMA3 imply that virtually all 

students should be placed into gateway math. The drastic changes in placement decisions implied 

at different levels of success is largely attributable to the relatively flat slopes of the plotted lines, 

implying that there is not a great deal of variation in predicted probability of  

 

 

Figure 20. Predicted Probabilities of Success by Placement Type Indicator, DMA1 
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Figure 21. Predicted Probabilities of Success by Placement Type Indicator, DMA2 

 

 

 

Figure 22. Predicted Probabilities of Success by Placement Type Indicator, DMA3 
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success across placement scores. Rather, the success level is the bigger driver of the disparate 

conclusions drawn from the graph.  

All three figures representing ACCUPLACER placements, either Arithmetic (figure 23) 

on its own or Algebra and Arithmetic (figures 24 and 25) display significant variation in 

probabilities of success across all placement scores. As with standardized test scores, this may be 

somewhat attributable to sample size. However, each of these figures represents at least 500 

probabilities of success, implying that the jagged lines are more indicative of substantial 

variation between placement score and probability of success, calling into question the utility of 

this placement test to make placement decisions in the first place. Because students placed by 

ACCUPLACER after MMP went into effect are students who delayed enrollment after initially 

taking the placement test, the variation in probabilities of success may be exaggerated.  

   

 

Figure 23. Predicted Probabilities of Success by Placement Type Indicator, ACCUPLACER 

Arithmetic 
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Figure 24. Predicted Probabilities of Success by Placement Type Indicator, ACCUPLACER 

Arithmetic with Algebra 

 

 

 

Figure 25. Predicted Probabilities of Success by Placement Type Indicator, ACCUPLACER 

Algebra with Arithmetic 
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Given the variation, it is not particularly useful to consider alternative cut-scores. 

However, we can still make some general observations about the general utility of the 

ACCUPLACER tests at Southern Community College. For instance, considering figure 23, the 

predicted probability of success for most scores above the cut-score exceeds the 50% probability 

of success. When success is defined as passing, all students have above a 50% probability of 

passing gatekeeper math. Even if we cannot determine the exact predicted probability of success, 

we can still see that the majority of the probabilities of success we would hope to see above the 

cut-score are appropriate. A similar pattern holds in Figure 24 when the ACCUPLACER Algebra 

test is used with ACCUPLACER Arithmetic for placement.  

The ACUPLACER Algebra test (Figure 25) on the other hand, shows a larger decrease in 

success below the cut-score. However, when success is defined as passing, most probabilities of 

success remain above 50%, across all scores. Furthermore, the majority of the predicted 

probabilities for students above the placement cut-score at the C criterion are greater than .5 

while those below the cut-score are less than .5. Although there might be a great deal of variation 

in gateway success, it is still generally in the right ballpark. 

The extreme variation in ACCUPLACER probabilities of success is possibly exacerbated 

by the types of students who were placed by an ACCUPLACER test instead of NCDAP. When 

Multiple Measures for Placement went into effect, SCC stopped administering the 

ACCUPLACER test (SCC Administrator, Personal Communication, April 5, 2018). Therefore, 

sample members with ACCUPLACER test scores took the ACCUPLACER test prior to spring 

2014 but delayed enrollment. Given the many reasons that a student might delay enrollment (e.g. 

family, work, cost) there may be intervening effects that increase the variation in students’ 

probability of success in gateway math for students who were placed by ACCUPLACER.  
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Chapter Summary 

 In this chapter I reported findings to address the research questions set forth in this study:  

1. What percentage of students at Southern Community College are accurately placed in 

gateway math by North Carolina's multiple measures policy? 

2. Do alternative policy implementations improve gateway math placement at South 

Community College? 

I open the chapter with a description of R2 statistics to provide a baseline understanding of the 

relationship between each Multiple Measures for Placement Indicator and success in gateway 

math. Next, I examine range restriction for each placement indicator and sample member 

gateway course taking compliance relative to placement decision. Using predicted probabilities 

of success, I calculate accuracy rates and severe error rates for the full sample of students and for 

a limited sample in a sensitivity analysis. Displayed in tables 10 and 11, the accuracy rates and 

severe error rates address the first research question. To answer the second research question, I 

consider the current policy effectiveness relative to the policy alternative of assigning all 

students to either developmental or college level courses. Results from this analysis can be found 

in tables 14 and 15. As a third placement alternative to answer the second research question, I 

also evaluate alternative cut-scores that would further maximize placement accuracy within the 

context of the current study, displayed in figures 15-25. In the next chapter, I draw high-level 

conclusions from the specific research questions, with implications for policy, practice, theory 

and research. 
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CHAPTER FIVE: DISCUSSION 

Overview 

In this chapter I synthesize my findings to generate implications for future policy, 

practice, and research. The recommendations are intended for a wide audience of community 

college stakeholders, including policymakers, practitioners, and researchers. Although this study 

was conducted at a single institution, many of the findings have important implications that 

expand beyond Southern Community College. I close the study with researcher reflections on 

what I have learned by conducting this study and takeaways and suggestions for other 

researchers. 

Summary of Findings 

Prior to running main analyses for this study, I followed Scott-Clayton (2012) and 

examined the variance (R2) in gateway math success explained by each placement indicator used 

by SCC at three definitions of success: B, C, or passing. At each success definition, high school 

GPA had the largest R2 value, representing more variability in gateway math success than any 

other placement type in the multiple measures hierarchy. The NCDAP placement test had the 

second highest R2 values across success definitions, surpassing the variance explained by 

standardized tests. However, standardized tests did explain more variance across success levels 

than the ACCUPLACER tests, which had the lowest R2 values. For most tests, the amount of 

variance explained decreases as the threshold for gateway success is lowered from B to C to 

passing for each placement type. The PSAT is the one test that deviates from this trend, likely 

due to small sample size. When making inferences from these findings, it is important to 

remember that the variances are dependent on the types of students that have an observation for 

each placement type. Evaluating the relationship between placement types and gateway math 
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success within the real policy setting was central to the design of this study; however, the 

relationship between placement types and math success in different policy contexts may vary and 

should be re-evaluated to represent the appropriate context. 

Course taking patterns for gateway math reveal that only 35% of Southern Community 

College students take a gateway math course in their first year of study. Of these students only 

5% progressed into gateway math after taking a developmental course, and the remainder placed 

directly into gateway math. It is not surprising that the gateway course taking rate was lower for 

students who were first assigned to developmental math given that observations for this study 

were limited to the first year of study, meaning these students had fewer opportunities to take 

gateway math. Nevertheless, the gateway course taking rate for students who were eligible to 

enroll directly in gateway math was still low, at just over 50%. Low gateway math course-taking 

rates have important policy implications for SCC, which I will discuss in the next section of this 

chapter. 

I calculated placement accuracy using accuracy rates (AR) and severe error rates (SER) 

at three levels of success to demonstrate how placement accuracy changes with the level at 

which success is defined. Including three levels of success (B, C, and Passing) provides nuance 

for interpretations and demonstrates how sensitive findings are to study design and specifications 

of what success means (Scott-Clayton, 2012; Sawyer, 2013). A consequence of including 

multiple definitions of success, though, is that it is more difficult to draw general conclusions 

and make recommendations. To remedy this, I focus interpretations and findings on the C level 

of success, which is likely the success definition of greatest interest for Southern Community 

College and the State of North Carolina. According to Southern Community College’s grading 

policy, students must receive a C or higher to receive credit in a core course and have a 2.0 
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cumulative GPA to graduate (Southern Community College, n.d.b). North Carolina’s 

Comprehensive Articulation Agreement, which outlines requirements for course transfer from 

community college to four-year universities, also requires a 2.0 cumulative GPA and a C in 

transfer courses (CAA, 2016). 

The placement accuracy rate at the C level of gateway math success is 88% or higher for 

high school GPA and all standardized tests. Accuracy rates for standardized test are lower but 

still relatively high, ranging from 69% to 75%. Severe error rates reveal a similar pattern, with 

almost no misplacement by high school GPA and standardized tests and higher but still low rates 

of misplacement for the placement test. As a whole, the multiple measures policy at Southern 

Community College yields only a 5% misplacement rate, or 95% accurate placement rate, when 

placement accuracy is measured as the severe error rate. 

Following Scott-Clayton (2012) I calculated placement accuracy under two policy 

alternatives, placing all students into developmental math and placing all students into gateway 

math, to estimate whether the current policy resulted in lower or higher accuracy rates than each 

alternative. Again, focusing on C as the targeted level of success, accuracy rates for the current 

policy are higher than the alternative policy for every placement type. Similarly, severe error 

rates under the current policy are lower than the alternative policies for all placement types 

relative to placing all students into developmental education. However, when comparing the 

current policy cut-scores to the alternative of placing all students into gateway math, the severe 

error rates are lower under the alternative policy than the currently policy for both 

ACCUPLACER placements. This finding implies that students are currently being severely 

under placed into developmental math by the ACCUPLACER test and that the total amount of 
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misplacement for this test would decrease if all students with an ACCUPLACER test score were 

instead placed into gateway math. 

The final step in my analysis was to graph average predicted probabilities of success at 

each definition of gateway math success for each placement type. By overlaying these plots with 

a line to indicate the current cut-score and another line to indicate the 0.5 (or 50%) predicted 

probability of success, we can quickly and efficiently evaluate how accurately placed the current 

cut-score is. Emphasizing C as the targeted definition of success, high school GPA and 

standardized cut-scores could all be lowered to maximize the number of students placed into 

gateway math and have at least a 50% change of passing gateway math. Few students with 

standardized test scores have less than 0.5 predicted probability of gateway math success. This is 

particularly evident at the lowest success threshold. When success is defined as passing, the 

maximum placement accuracy for almost all placement tests would be to have no cut-score at all 

and to admit all of the students with those scores into gateway math.  

The current NCDAP cut-scores align seamlessly with the current cut-score, confirming 

that it is in the appropriate place and would only need to be adjusted if SCC wanted to prioritize 

B or passing as the targeted level of success. There is a significant amount of variation in 

ACCUPLACER scores, making it virtually impossible to identify an appropriate cut-score. The 

variation in ACCUPLACER scores supports research on the unreliability of diagnostic tests for 

placement decisions. However, it is important to note that the ACCUPLACER was no longer 

administered during the period that my sample matriculated to SCC, meaning all of the students 

with ACCUPLACER scores are students who took the test at an earlier point in time and delayed 

enrollment. Given the variety of reasons that a student may postpone enrollment (family, work, 
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cost, etc.) it is somewhat less surprising that the scores are so varied. If the ACCUPLACER test 

was still administered at SCC, we might see a more regularly distributed line. 

Implications for policy 

 I focus policy implications on three areas. First is the the emphasis on the structure of 

North Carolina’s multiple measures policy as a system of placement types. Second, I consider 

suggestions for the North Carolina Community College system as it develops a new multiple 

measures policy. Finally, I recommend gateway course taking policy requirements to increase 

the number of students taking gateway classes. 

Placement System 

A spring 2017 blog post titled “Multiple Measures for College Placement: Good theory, 

poor implementation” critiques recommendations from the Scott-clayton (2012) and Belfield and 

Crosta (2012) papers, positing their findings have resulted in what Goudas refers to as a 

“multiple single measures” policy instead of a “multiple measures” policy (Goudas, 2017). 

Goudas’s critique raises an essential point: the value of North Carolina’s MMP policy comes less 

from the individual placement indicators than from the placement system as a whole. Goudas is 

not wrong in classifying placement policies like North Carolina’s as “multiple single indicators,” 

but discrediting its value on that alone seems misguided. As evidenced in this study, 36% of 

students (n = 3,738) are placed into gateway courses at Southern Community College without 

ever taking a placement test. The benefits of this are two-fold. First, it cuts community college 

costs, saving time and money necessary to administer a placement test. Second, it uses a more 

reliable indicator to place students into the highest-level courses for which they are qualified 

using an already existing measure. Because of MMP’s hierarchical structure, all of these students 

are placed directly into a college course with, based on the severe error rate, virtually no 
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misplacement (approximately 0.3%, n = 11). Working as a system, the multiple measures 

placement types effectively sift through the full sample of students, filtering college ready 

students into gateway courses as best as they can be identified.  

Although not what Goudas is suggesting, let us consider an alternative where one of the 

MMP placement indicators, high school GPA, is used for placement without the other MMP 

placement types, such that students not placed by high school GPA were all placed into 

developmental education. In terms of severe error rates, eliminating the standardized placement 

test indicators would increase severe error rates by at least 58 percentage points and by as much 

as 78 percentage point for students placed by a standardized test in the current policy (Table 15). 

The errors at the placement test level would not be as extreme but are still high. The point of this 

is to illustrate that although high school GPA is a strong indicator, used on its own without the 

rest of the placement system, it is not effective as a stand-alone placement policy, which gets at 

Goudas’ point of the shortcoming of single indicators. But used with the rest of the MMP 

indicators, high school GPA is not a single indicator; it is one component of a system of 

indicators.  

Based on evidence from this paper, high school GPA is both an efficient and effective 

starting point for a placement policy that incorporates other types of measures. North Carolina’s 

policy is conceptually simple compared to more complicated policies like the Los Angeles 

Community College District’s multiple measures policy (Ngo and Kwon, 2015). The time and 

materials necessary to support, justify, and maintain a complicated policy may serve as an 

unintentional barrier to implementation. North Carolina’s policy on the other hand is more easily 

implemented and understood. It is important when making policy recommendations to strike a 
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balance between efficiency and effectiveness and a hierarchically tiered system like North 

Carolina’s provides both. 

Reinforced Instruction for Student Excellence 

One of Goudas’ primary critiques, which he also acknowledges Scott-Clayton, Belfield, 

and Crosta (2014) address in their later work, is the differential impact of placement types on 

student sub-groups. This is also evident in my findings by the much higher proportion of Black 

students who are placed by the placement tests (ranging from 40%-47%) relative to their 

representation in the full sample (33%). Basing the strength of a placement indicator on its 

associated proportion of accurately assigned students, the placement test is the weakest of the 

indicators in the MMP hierarchy. This is troubling given the higher number of minority students 

who still rely on it as a placement type. However, returning to the notion of multiple measures as 

a system, it does not necessarily disqualify the strength of the indicators that come earlier in the 

policy or the system as a whole; it implies that more work is needed to improve the placement 

types that come later in the policy to ensure that it as strong as the others and that all students are 

benefiting equally from the policy. 

The state of North Carolina is already looking into this as it prepares to roll out its new 

placement policy, Reinforced Instruction for Student Excellence (RISE) (State Board of 

Community Colleges, 2017). North Carolina will discontinue the NCDAP, its current placement 

test, in the spring of 2019 (S. Barbitta, personal communication, October 16, 2017) and expand 

its use of high school GPA to allow students with GPAs as low as 2.0 to place into college 

courses (S. Barbitta, personal communication, October 16, 2017). As demonstrated in this study, 

only a quarter of the students at SCC were placed by high school GPA. Lowering the cut-score 

will allow more students to receive a placement by high school GPA however, it is unlikely to 
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account for the remaining 75% of students still needing a placement decision. It is unclear from 

the State Board’s policy description whether standardized tests will be used for course placement 

for these students. Paired with the elimination of the placement test, it is not yet apparent how 

North Carolina plans to make placement decisions for these students. I strongly recommend that 

North Carolina provide other avenues for students to demonstrate college readiness in RISE. 

Although high school GPA on its own is likely a stronger indicator than a placement test on its 

own, it would be a step in the wrong direction to restrict students to a single measure. At the very 

least, North Carolina should spend more time investigating the utility of the ACT test, since 

recent high school graduates will all have this measure. 

Another concern with RISE is the GPA cut-score. Although students with GPAs as low 

as 2.0 will be able to enroll in college math, they will be required to also enroll in a corequisite 

course if they have a GPA of 2.8 or lower (State Board of Community Colleges, 2017). 

Corequisite courses serve a purpose similar to developmental courses but students enroll in them 

simultaneously with a college level class as opposed to completing the class beforehand, as is the 

case with remedial courses. Community colleges across the country are shifting towards a model 

of corequisite courses and descriptive statistics from states with corequisite models (Georgia, 

Indiana, Tennessee, and West Virginia) all reveal gateway math completion rates of greater than 

60%, compared to the 22% national completion rate (Complete College America, 2018). 

Although corequisite remediation is promising, it could deter some students from enrollment and 

requires institutions to require more resources to staff co-requisite classes. This is money well 

spent for students who need a corequisite course to succeed in college math. However, findings 

from this study reveal that students with a 2.4 GPA or higher have, on average, at least a 50% 

change of passing a college math class. Under RISE, these students will be required to take a 
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corequisite course that may not be necessary for their success. I would encourage North Carolina 

to reconsider its thresholds for corequisite course requirements.  

Using Standardized Tests for Placement 

Continuing with the emphasis of Multiple Measures as a system of placement types, it is 

important to consider the value added by including standardized tests and caution when making 

interpretations for the group placed by these tests. A major policy goal of this study was to learn 

more about the usefulness of standardized tests to make placement decisions at the community 

college level. Due to the small proportion of students who were placed by a standardized test at 

Southern Community College (11%) though, interpretations of accuracy for any of the four tests 

considered, SAT, ACT, PSAT, and PLAN, are quite limited. Very few students with a 

standardized test placement indicator have low test scores, which severely restricts my ability to 

estimate the relationship between a standardized test and predicted probability of success in a 

gateway course for students below the cut-score.  

Although not the expected takeaway, the standardized test findings are not without value. 

Most notably, the over-representation of students with scores above the placement cut-score is a 

likely reality of any placement policy that uses standardized test scores to place students. For 

illustrative purposes, let us consider the SAT. Students have three options for sending their test 

score to colleges: (1) indicate a college to share the score with prior to taking the test, at no cost; 

(2) indicate a college to share the score with within nine days of completing the test, at no cost; 

(3) request to have the score sent to the college nine days after completing the test, for a fee 

(College Board, n.d.b.). While options one and two rely on a great amount of foresight, option 

three requires a payment. Students with demonstrated economic needs may qualify for fee 

waivers to report a limited number of SAT tests (College Board, n.d.c).  
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Given that students must know far in advance where to send their scores or must take 

additional steps and sometimes pay a fee, it is highly unlikely that a student who does not qualify 

for placement by their score would go through the steps to submit it. Even if more community 

college students are taking standardized tests, this does not necessarily result in an increase of 

standardized test information for colleges. Because graduating seniors in North Carolina are 

required to take the ACT, community colleges are losing valuable information that could help 

inform college readiness. The Department of Public Instruction should require schools to report 

students’ ACT scores on their high school transcripts so that the information is readily available 

to colleges. With this information, community colleges could potentially place more students 

into college courses based on already existing information. This would also enable the North 

Carolina Community College System office to re-evaluate the standardized test cut-scores used 

in Multiple Measures for Placement to see if they can be lowered if implemented as part of 

RISE. It is possible that the cut-score is currently too high but the state is unable to evaluate it 

because data for students with scores below the cut-score are never reported. Alternatively, 

increased reporting of standardized test scores could reveal that they are less reliable than we 

currently think for making placement decisions and may not necessarily be better indicators of 

ability than the placement test, as findings in this study imply. North Carolina should pay close 

attention to this if it includes standardizes tests in RISE and if standardized test reporting 

changes over time. 

Gateway Course Taking Policies 

Gateway course taking rates in the first year of study at SCC are low. Concerns regarding 

course taking compliance with course assignments are not a new concept (e.g. Jenkins, Jaggars, 

Roksa, 2009). Currently, Southern Community College does not require students to take gateway 
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courses in their first term or even their first year. Given this, it is not surprising that only half of 

students assigned to gateway math take it in their first year of study. Even more troubling is that, 

of the students who place into developmental math, less than 8% enroll in a developmental 

course and a gateway course within their first year at Southern Community College (n = 341). 

This small number is likely due to limiting observations to one year of study. Nevertheless, SCC 

should pay particular attention to gateway course taking rates for these students beyond the first 

year. 

While low gateway course taking in the first year of study limits findings in the current 

study due to fewer observations of gateway math course taking, the larger question is why 

students are not taking gateway courses (Jenkins, Jaggars, and Roksa, 2009). By definition, 

gateway courses are designed to introduce students to fundamental concepts critical to later 

course success (Completion Arch, n.d.). If these courses are in fact foundational to later learning, 

Southern Community College may want to consider requiring students to take them earlier in 

their coursework. Complete College America recommends that community colleges require 

students to take gateway courses in their first year of study (2018). This is supported by Jenkins 

et al. (2009) who suggest that colleges should create policies that incentivize students to enroll in 

gateway courses. The merits of creating an improved placement system cannot be realized if 

students never enroll, regardless of whether the policy improves course assignments.  

Implications for practice 

 Two broad categories for practice emerged from this study. First are robust student 

placement practices. Southern Community College’s placement practices demonstrate a 

commitment to student success that goes above and beyond what may be required by an official 

policy. SCC’s student-first practices likely play a role in the effectiveness of its MMP 
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implementation. The second implication is in regards to community college data use, sharing, 

and documentation for collaboration and partnerships with external stakeholders.  

Robust Placement Decisions 

 Southern Community College goes to extensive efforts to assign students to college-level 

courses without requiring a placement test. Although not stated in the state-level version of the 

multiple measures policy, Southern Community College first attempts to determine student 

placement based on transfer or prerequisite credits. A simple yet highly practical explanation for 

why SCC uses transfer and prerequisite information to place students is that there is continuity in 

courses between institutions that are part of the same statewide system. For example, if a student 

took English 111 at another North Carolina Community College, SCC could easily make the 

determination that this student is prepared for a higher-level English course, without needing to 

evaluate any of their other placement measurements.  Under the assumption that the transfer and 

prerequisite information used to place these students is a reliable indicator of their ability to 

succeed in a gateway course, then SCC’s decision to use these data for placement is undeniably a 

good one, exercising what would otherwise be a lost efficiency in an environment that is often 

operating with limited resources (Jenkins and Rodriguez, 2013). In addition to efficiency, this 

practice also eases the challenges of transfer for students and decreases the likelihood that credit 

is lost for courses already taken elsewhere.  

Southern Community College also evaluates AP scores as a type of transfer or 

prerequisite placement, once again seizing an opportunity to identify pre-existing measures of 

student ability, benefiting both college and student. When a student is placed into a college level 

course by one placement indicator, but a higher placement is possible with another indicator, 

SCC overrides the earlier placement decision with the lower one so that a student can take the 
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highest level course they are prepared for, another example of doing everything the institution 

can to identify student readiness for college level work. This is in line with research suggesting 

that students should be placed into the highest level courses for which they are prepared (Bailey, 

Jeong, and Cho, 2010; Hodara and Xu, 2016). Placing more students into college level courses is 

a goal of placement policy reform but institutions should take this a step further, like SCC, and 

place students into the most appropriate college level course.  

Finally, if a student progresses through the MMP hierarchy and still does not place into 

college math, SCC staff identify if there is another combination of test scores by which the 

student could be placed. All of this is to say, Southern Community College effectively 

implements a robust Multiple Measures for Placement system that exceeds the minimum 

requirements put forth by the state. Returning to Goudas’ critique of multiple single measures, 

with the additional placement opportunities created by SCC, it is difficult to imagine a more 

robust system. Other community colleges, in North Carolina and elsewhere, should follow 

SCC’s practices, which place student success at the forefront of placement decision-making. 

Data Partnerships with External Stakeholders 

 

 First and foremost, I want to acknowledge that Southern Community College was 

exceptional to work with throughout this process. The staff and administrators with whom I have 

been communicating for the last year and a half were accessible, well informed, and eager to 

help me understand their institutional context. Several of these individuals are working on 

parallel research of their own, demonstrating SCC’s cultural commitment to data-informed 

decision making. Without such an agreeable partner institution this study would not have been 

possible. 
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 As always though, there are lessons learned from this experience that will help 

practitioners and researchers improve their ability to communicate, collaborate, and share data, 

ultimately benefiting all parties. The first challenge I experienced was in knowing what data 

were available to begin with. SCC was unable to provide a comprehensive list of the information 

it gathers. As a result, prior to proposing this study, I had to request access to data to determine if 

the data I needed even existed. I compiled the longest, most comprehensive list of variables I 

could think of to make sure I was considering all possible inputs. The process would have been 

significantly streamlined if SCC had a pre-determined list of variables available for external 

researchers. Even more challenging, once I got the data, it was not accompanied by a 

comprehensive codebook. A handful of variables did contain variable and value labels but many 

did not and of the ones that did, they largely used institution-specific jargon and terms that were 

not readily usable by an external stakeholder. To remedy this, it was necessary to maintain 

ongoing communication with staff and administrators to help me navigate the complicated data. 

Southern Community College should consider creating a list of variables that are available for 

researchers and maintaining a codebook to explain what the data contain. 

Understandably, the data I used were administrative records not gathered solely with 

research in mind. After all, the primary purpose of the data and the system that collects it is for 

student success, which is as it should be. However, with such a rich array of data available, it 

seems that taking a few extra steps to help organize and convey the information to researchers 

would substantially alleviate the burden put on the institution by trying to cater to individual 

researcher needs as they arise. Additionally, it may result in an increase of researchers using 

SCC’s data and providing valuable research and feedback at little cost to the institution. Better 
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data documentation would also ensure continuity of institutional knowledge that may otherwise 

be lost as staff and administrators leave the institution. 

Implications for Future Research 

 Through this research undertaking, several areas emerged for future research. In this 

section, I organize the implications around three areas: placement policies generally, placement 

accuracy at Southern Community College, and frameworks for measuring placement accuracy. 

The depth and breadth of future research speak to the amount of work that still needs to be done 

to better inform community college placement policies.  

Placement Policies 

Community colleges are shifting away from relying solely on placement tests to 

determine whether a student should take developmental or college level courses, indicated by the 

more than doubling of schools that report using multiple measures for placement between 2010 

and 2017 (Rutschow and Mayer, 2018). Previous research indicates that high-stakes, diagnostic 

tests are not as reliable indicators of students’ likelihood of success in college courses and do not 

result in as accurate of course placements compared to other criteria such as high school GPA 

(Belfield and Crosta, 2012; Scott-Clayton, 2012). This study confirms conclusions of previous 

studies, demonstrating decreased levels of placement accuracy for students placed by the 

placement test compared to students placed by high school GPA or standardized tests. Previous 

studies attribute decreased placement accuracy of placement tests to mis-alignment between 

what the placement test captures and the skills needed to succeed in college (Bailey et al, 2010). 

North Carolina’s Multiple Measures for Placement policy is just one example of how 

multiple measures can be implemented. However, multiple measures policies can take a variety 

of forms. For example, the Los Angeles Community College District’s multiple measures policy 
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starts by having students take a test and then adjusting the placement decision using alternative 

indicators of likely college success from students’ high school transcripts (Ngo and Kwon, 

2015). Other implementations may include measures of ability such as cognitive tests and 

writing assessments and placement decisions based on self-placement or algorithms that combine 

measures of ability to model the likelihood of student success (Barnett and Welbeck, 2016). A 

focus of future research should be to compare student outcomes across different types of multiple 

measures placement policies. A study that examines student outcomes under two different types 

of multiple measures policies at the same institution is well suited for a randomized control trial 

(RCT). 

Future studies should place emphasis on the utility of high school GPA for placement. 

Although technically a single indicator, cumulative high school GPA captures multiple aspects 

of a student’s likelihood of success over several years (Geiser and Santelices, 2007), leading 

some to refer to is as a multiple measure in and of itself (Bostian, 2012). Research, from this 

study and others (Belfield and Crosta, 2012; Kobrin, Patterson, Shaw, Mattern, & Barbuti, 2008; 

Sawyer, 2013; Scott-Clayton, 2012), indicates that it is a better measure of students’ likelihood 

of success in college. Findings from this study reveal that high school GPA results in much 

higher placement accuracy compared to a placement test. The large differences between high 

school GPA accuracy and placement test accuracy are likely due in part to the hierarchical 

structure of MMP, which inevitably results in more high ability students being placed by high 

school GPA than a placement test. Nevertheless, because the differences are so large, I expect 

this relationship would still hold, although perhaps to a lesser degree, regardless of the students 

placed by a placement test.  
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 Given the strong evidence of the utility of high school GPA for placement purposes, 

colleges using MMP should attempt to maximize the number of students placed by it. However, 

more than half of the students who had a high school GPA on record at Southern Community 

College (n = 6,772) were not placed by their high school GPA (62%, n = 4,177). Of the students 

not placed by high school GPA, the majority had a cumulative grade point average below the 2.6 

cut-score (90%, n = 3,758). My findings suggest that, when success is defined as a C, the high 

school GPA cut-score could be lowered to 2.4, which would enable more of these students to 

place directly into a college level class. The other 10% of students with a high school GPA but 

not placed by high school GPA, have grade point averages of 2.6 or higher (n = 419). These 

students were not placed by high school GPA because of policy restrictions that require high 

school GPAs to be from the last five years and that students took a fourth, college preparatory 

math class in high school. Future research should focus on placement accuracy using a lower 

GPA cut score of a 2.4 or perhaps lower, as identified in this study as the alternative cut score to 

maximize the predicted probability of success when success is defined as C or higher. 

Additionally, more research should be done on the restrictions surrounding high school GPA 

eligibility for students who currently have GPAs above the cut-score. If research finds that these 

are necessary restrictions to maximize success, the policy may be appropriate in its current 

format. However, it may currently be costing capable students a gateway course placement.  

Southern Community College 

The next area I recommend for future research is a course level analysis of gateway math 

success at Southern Community College. In this study, more than half of gateway course taking 

is comprised of a single course offered by SCC. Looking at math courses alone may reveal 

differences in success associated with placement indicators, which could lead to different policy 
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recommendations from the cut-scores associated with each course placement. A limitation of this 

study is that certain tests were excluded to capture the most gateway course placements by using 

the lowest threshold measures. Future studies that look at the course level would be able to 

include more of these tests and provide additional insights into the associated cut-scores. 

Future studies should also consider gateway English success. In many ways, gateway 

English is more simplistic than gateway math, as there is only one gateway English course. 

Additionally, more students enroll in gateway English, which would alleviate some sample size 

issues. Perhaps most compelling, gateway English is a requirement for more programs of study 

that gateway math (SCC Administrator, Personal Communication, 2017). Although there is less 

controversy around English placements, there is a great deal of practical value in pursuing it as a 

research topic given that many students are required to take it. 

Future research should employ qualitative methods to explore patterns of gateway 

enrollment to better understand why students at SCC enroll in the courses they do. This will help 

address the low gateway course taking rates in the first year of study at Southern Community 

College and allow SCC to support students to take gateway math early in their enrollment. 

Additionally, this will help address issues of non-compliance, where students enroll in a course 

other than the one in to which they were placed. Of particular relevance to this study, this would 

provide more information on why students who could take a gateway math course in their first 

year of study took a developmental course instead. 

Finally, the measures of success used as the dependent variable in this study were limited 

due to the recency of multiple measures implementation. Previous developmental education 

studies suggest different findings between long and short term outcomes (Calcagno & Long, 

2008; Crisp & Delgado, 2014; Clotfelter et al, 2015). Future studies should consider longer term 
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outcomes such as degree completion, credits earned, transfer, and employment to provide a more 

comprehensive understanding of placement accuracy at Southern Community College. 

Technical and Conceptual Framework 

My work on this topic would not have been possible without Dr. Judith Scott-Claytons 

2012 paper, “Do High Stakes Placement Exams Predict College Success?” and the other papers 

that utilize the framework she set forth (Belfield and Crosta, 2012; Scott-Clayton, Belfield, and 

Crosta, 2014). The work conducted by these researchers as well as more recent work through the 

Center for Analysis of Postsecondary Readiness (CAPR) (e.g. Bergman, P., 2017) greatly 

simplifies the complicated methodologies, theories, and conceptual frameworks underlying 

placement accuracy measurement, making them more accessible to researchers and practitioners. 

I have two recommendations that will further strengthen the contribution these researchers have 

already made to the field. 

 First, across studies, there are minor differences in justifications and decisions, making it 

difficult to discern why one study handled a decision differently than the next. For instance, 

when conducting a sensitivity analysis, Scott-Clayton (2012) limits observations above and 

below the cut score while the sensitivity analyses in the other papers only limit below the cut-

score. Perhaps there is a reason for the decision or pros and cons of each; or, perhaps it makes no 

difference. Research is always about making strategic and informed decisions that are best suited 

for the current study, and these papers are no exception, but it does pose an added challenge, 

particularly as a young researcher trying to adapt their work to a different context.  

A technical report detailing the methodological decision-making and resources to support 

these decisions would add significant clarity for future research using this framework. By no 

means am I proposing a textbook but rather a document that goes even further to formalize the 



140 

 

framework Scott-Clayton first put forth in 2012. Presentations such as Bergman’s “Estimating a 

Placement Algorithm” do this in an informal manner for practitioners, but something with a 

scholarly emphasis that is designed with peer-reviewed research in mind would substantially 

increase the transferability of this framework for future use. 

My second recommendation is the need for a formalized theoretical framework that 

combines the concepts of generalized decision theory and the utility function, which underlie the 

accuracy rate framework Tracing Scott-Clayton, Belfield, and Crosta studies back to a more 

formalized theory was both tedious and challenging, although necessary for the construction of a 

conceptual framework for the purpose of a dissertation. I was somewhat surprised by the lack of 

emphasis the authors put on these fundamental concepts, which support and add value to their 

own work. From reading these papers countless times, it is evident that the authors are aware of 

these works and there are occasional mentions of them, particularly those of Sawyer, but they are 

not used to their full benefit in justifying the design of the accuracy rate concept. This would be 

an invaluable contribution moving forward. 

Researcher Reflections 

 The learning I experienced throughout the dissertation process over the last eighteen 

months is unparalleled. Working as an external partner with a community college helped me 

understand the practical challenges of creating data informed policies. As someone who pursued 

this degree to do just that, it was a critical learning opportunity regarding the importance of 

strategic partnerships to gain access to the necessary stakeholders. Without the staff and 

administrators at Southern Community College who assisted me through this process, making 

any meaning from these data would have been sorely limited. Even if data are better documented 
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for external stakeholders, as I recommended earlier in this chapter, the perspective of those who 

work first-hand in the policy context and observe how policy works in action, are irreplaceable. 

To my own surprise, this has strong implications for the value of qualitative research in 

policy work. With this, I have come to recognize the important of not being a “this kind of 

researcher” or a “that kind of researcher” or even limiting oneself to topics; instead, I believe 

researchers need simply to position themselves with an open mind and a willingness to learn and 

let the questions, problems, policies, and challenges inform the direction of the rest. This kind of 

approach maximizes opportunities to do important work and positions us to shape a more 

meaningful research agenda. 

Conclusion 

 Findings from this study support the strength of North Carolina’s recently implemented 

placement policy. Whether we call it Multiple Measures for placement or Multiple Single 

Measure for Placement, when implemented, it is a highly effective system of placement 

decisions that prioritizes the most demonstrably effective placement types. There is still work to 

be done for lower-level placements that are currently handled by means of a placement test but 

North Carolina is already investigating ways to improve upon the current policy. Future research 

should continue to investigate whether the high school GPA indicator can be used more 

effectively by increasing the number of students who are eligible for placement and by lowering 

the cut-score threshold. A randomized control trial comparing different types of multiple 

measures policies would help community colleges determine best practices for structuring 

multiple measures policies, which can be implemented in a variety of ways. Future studies 

should also consider course level outcomes that may be overlooked when gateway courses are 

evaluated all together and should prioritize findings on English placement accuracy.  
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