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Abstract 

 

 

FACTORS TO INCREASE PLACEMENT ACCURACY TO IMPROVE STUDENT 

SUCCESS RATES IN MATHEMATICS COURSES AT COMMUNITY COLLEGES 

Renee Wright 

 

Under the Supervision of Ann Krebs Byrne  

 

 

 

Placement exams are used to assess incoming community college students for proper 

math course placement.  While the intent of using these placement exams is to properly place 

students in math courses for success, recent research shows that student outcomes did not always 

indicate accurate placement.  In addition, the sole usage of placement exams to evaluate student 

placement sometimes resulted in high remediation rates.  High remediation rates might increase 

student dropout rates.  More accurate screening tools, or a combination of several methods, 

might improve math placement accuracy and thereby enable community college students to 

improve their college math course success rates.  Moreover, a student’s social and economic 

factors, as well as other factors, might improve or hinder students’ success rates. 

A comparison of three commonly used math placement exams, the Compass, Accuplacer 

and ALEKS was completed.  In addition to a placement exam comparison, an attempt was made 

to identify multiple measures that could be used in combination to make math placement 

decisions more accurate.  Lastly, other factors that might have improved or hindered student 

success rates were explored and identified.  

 

 

 



 

 

 

3 

Chapter One: Introduction 

 

  Many factors affect math course placement at community colleges.  This chapter 

identifies the struggles surrounding many community college students, the cause and effect of 

math remediation to community college students with both high and low math skill levels, and 

four common methods used to assess math placement at community colleges.  The discussion 

concludes with a problem statement, definition of terms, purpose and significance of study, and 

the delimitations of the research for this project. 

The Community College Student 

 

 Over the last century, the number of community colleges in the U. S. has expanded.   

This expansion has increased participation in post-secondary education, particularly among 

students with limited opportunities beyond high school (Goldrick-Rab, 2010).  For most of the 

individuals that enrolled in community colleges, the choice was not whether to attend a 

community college or a four-year institution, but rather to choose between the community 

college and nothing (McKinney & Burridge, 2015).  In response to this increased capacity to 

serve adult learners, administrators at many community colleges have attempted to increase 

student access with an “open door” policy, welcoming students of all academic and 

socioeconomic levels (Goldrick-Rab, 2010).  

The typical community college student is different than the traditional university student. 

Community college students are usually older than the traditional college student (Fike & Fike, 

2008).  Sixty percent of adults (25 years of age or older) who engaged in post-secondary 

education were enrolled in community colleges.  In addition, community colleges were more 

likely to enroll higher percentages of minority students than traditional colleges.  This was due to 

the ease of access, low tuition, and the open-door policy.  Fifty-eight percent of all African-
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American college students and 66 % of all Hispanic students were enrolled in community 

colleges (Goldrick-Rab, 2010).  Some of these students had low literacy rates, fair or poor 

academic preparation, and some had not completed high school.   

Students in community colleges were more likely to be enrolled part-time and be from 

low-income families.  Goldrick-Rab (2010) studied national transcript data that indicated that 

students from the lowest socioeconomic levels likely discontinued their post-secondary 

education and had a much lower likelihood of program completion than other community college 

students.  This demographic included older adults from disadvantaged backgrounds.  Finally, the 

typical community college student tended to be more underprepared than the traditional college 

student.  The reason was because most traditional universities had selective admission standards 

that limited enrollment of underprepared students (Fike & Fike, 2008). 

Even though the cost to attend a community college was one-third the cost of a 4-year 

institution, many community college students could not afford to enroll without taking out loans 

(McKinny & Burridge, 2015).  There was a growing reliance on loans by community college 

students, and as a result the debt levels for these students rose 14 % between 2003 and 2008 to an 

average of $7125 among students surveyed (McKinny & Burridge, 2015).  Community college 

borrowers represented a majority of the students who defaulted on loans and who dropped out of 

college without earning a degree.  For this reason, some community colleges have chosen not to 

participate in federal loan programs, citing a desire to protect students from further financial 

hardship.  According to McKinny and Burridge, students who were denied access to federal 

loans experienced unexpected consequences.  Without access to federal loans for some students, 

the only option was to attend college part-time or work more than 20 hours per week to afford 
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college expenses.  These additional burdens adversely affected college persistence by these 

students (McKinny & Burridge, 2015).  

 In addition to financial hardship, many community college students were not adequately 

prepared for college coursework.  Goldrick-Rab (2010) found that many community college 

students were working, non-traditional students from disadvantaged families who did not take or 

succeed in rigorous high school mathematics courses.  Because these students lacked the 

foundational math skills necessary to succeed in college level coursework, they were placed in 

remedial math courses (Goldrick-Rab, 2010).  Knowlton (2011) discovered that the lack of 

student preparation was partially due to a discontinuity between K-12 education and post-

secondary education.  High school students needed to know what the academic expectations 

were at the college level.  Course and skill requirements needed to be outlined by the academic 

departments at community colleges and consideration was needed with regards to how they 

related to courses taken in high school.  The coordination of this information between students, 

parents, guidance counselors and the school district would have helped students prepare for the 

college placement process (Knowlton, 2011).  

Many community college students interrupted math coursework between high school and 

college.  Zientek, Schneider, and Onwuegbuzie (2014) found that the most frequent reason 

faculty gave for student placement in remedial math was a time delay since completing a 

previous math course.  Zientek et al. outlined two scenarios for a time delay:  an adult student 

delayed enrollment into a community college from high school, and recent high school graduates 

had not taken math courses in their last one or two years of high school.  In other words, if 

students had not taken a math course in a while, math skills were lost.  Goldrick-Rab (2010) 

found that 17 % of high school graduates in 2000 who participated in a longitudinal study 
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conducted by the National Center for Education Statistics (NCES) delayed entrance into college 

by one or more years (as cited in Adelman, 2005).  These non-traditional community college 

students took upper-level high school math courses but delayed their initial enrollment to 

community college by more than 8 months.  There was a strong correlation between an 

uninterrupted transition to college and the probability of program completion.  Students that 

entered college without delay were significantly more likely to complete a degree or program 

(Goldrick-Rab, 2010).   

In addition to interrupted math coursework, some faculty wondered if community college 

students lost math skills due to a lack of solid math foundation in grade school.  Other faculty 

felt that students got behind for a variety of other reasons and were not able to catch up (Zientek, 

et al., 2014).  Because these community college students did not develop a math foundation in 

grade school, beginning with multiplication tables, fractions, etc., they struggled in middle 

school through high school.  The end result was a math student who lacked the confidence to 

complete math calculations independently and gave up easily when something became too 

difficult.  Other faculty thought some high school students were passed along because of sports, 

were given dishonest evaluations of performance, or were passed to the next grade without 

passing a math course (Zientek, et al., 2014). 

Community college students also struggled with academic behaviors and work habits 

(Zientek et al., 2014).  The factors that were the most likely to hinder a students’ success were 

 study skills; 

 attendance;  

 effort;  

 time management; and  
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 lack of preparation for college-level courses (Zientek et al., 2014).   

Some students with poor study skills found it difficult to attempt or complete homework 

assignments.  In addition, further performance issues were related to poor note-taking abilities 

and a student’s expectation to attend class without having to use study time outside of class. 

Some students were unprepared for community college courses due to an overall lack of 

readiness for success in college related to the students’ maturity levels (Zientek et al., 2014). 

 Together with financial hardship, lack of preparation and struggles with academic 

behaviors and work habits, some community college students might also battle with dispositional 

factors.  According to Zientek et al. (2014), “mathematics anxiety has been a well-documented 

deterrent to student achievement” (p. 69).  Students who were enrolled in lower-level academic 

courses showed higher levels of student anxiety.  Zientek et al. noted that the best way to allay 

student mathematics anxiety was for instructors to build a strong sense of confidence through 

developing cognitive skills and management of academic task demands.  In addition, Zientek et 

al. also found it was important to help the students self-regulate destructive thought patterns and 

“aversive affective states” (p. 70).  To sum up, “mathematics self-efficacy is one of the best 

predictors of mathematics performance” (Zientek et al., 2014, p. 70). 

 Similarly, many community college students struggled with situational factors.  Because 

the student population at many community colleges was comprised of older students, there were 

situational factors that have been associated with math course outcomes and a possible barrier to 

learning (Zientek et al., 2014). These variables included  

 college costs; 

 home responsibilities; 

 employment responsibilities; and 
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 lack of time, childcare, and transportation. 

Many community college students had jobs and families that interfered with their ability to do 

homework, study and attend class (Zientek et al., 2014).  Students needed to juggle family and 

work obligations.  Child-care and ‘real world’ life issues were problematic for some of these 

students. In addition, these situational factors prevented students from seeking extra academic 

help due to time constraints.   

Math Remediation 

 With the increase in community colleges, student enrollment has increased, particularly  

in developmental (remedial) math courses.  Studies estimated that between 60 to 70 % of 

community college students enrolled in at least one developmental math course upon entry 

(Knowlton, 2011; Ngo & Kwon, 2014).  The results of these studies indicated that there might be 

a direct relationship between the increase in the number of community colleges and the number 

of students in remedial courses.  In other words, if the number of community colleges increased, 

the number of students in remedial courses might also increase.   

In addition to increased enrollment in community colleges, there were several other 

factors that might have contributed to high remedial course placement.  Some community 

colleges used math placement tests with high publisher cutoff scores, and some community 

college students were unfamiliar with the type of placement tests and content.  Additional factors 

that contributed to the large number of students placed in remedial math courses included the 

number of years since a student’s high school graduation, and lack of test preparation (Knowlton, 

2011).  

According to a study conducted by Clotfelter, Ladd, Muschkin, and Vigdor (2014), 

remedial coursework might result in both positive and negative results for the community college 
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math student.  These mixed results were grouped into three general outcomes of remediation, 

which included   

 the developmental function where students’ math skills were developed and sharpened;  

 the discouragement function where students were discouraged from continuing in 

college-level courses; and 

  the diversion function where struggling students were diverted away from college-level 

courses to assure that the quality and level of those courses would not be compromised.   

The developmental function was the most positive outcome because remedial courses 

were designed to develop the skills that unprepared students needed to succeed in college-level 

courses. Many community colleges, including the North Carolina system, referred to these 

courses as ‘developmental’ instead of ‘remedial’ courses (Clotfelter et al., 2014).  Success was 

measured by subsequent enrollment and success in college-level courses. The desired outcome 

was an increased likelihood that a student would complete a degree or transfer to a four-year 

institution (Clotfelter et al., 2014).  

The second, less positive function of remediation, discouraged students away from 

continuing in college-level classes.  According to Clotfelter et al. (2014), assignment to a 

remedial course might have sent a signal to the student that they were not ready for college 

courses.  This referral might have lowered a student’s self esteem, associated a student with 

negative labeling, or might have created another barrier to college success.  According to 

Knowlton (2011), nearly 90% of students who started in remedial math, particularly those who 

started two levels below college-level math, never passed a transfer-level math course (as cited 

by Brown & Niemi, 2007; Felder, Finney, & Kirst, 2007).  Moreover, community college 

students might have already been struggling financially, and a remedial course added additional 
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costs and did not provide a student with college credit (Clotfelter et al., 2014).  Equally 

important, the remedial placement might not have been necessary.  If the community college 

student would have had a quick brush-up on math skills, he or she may have tested out of the 

remedial course.  Some community college students believed that remedial math was not 

necessary and they might have been compelled to enroll in a different community college with 

less stringent requirements or to not enroll in any college at all. According to Clotfelter et al., the 

worst scenario was that an enrolled student might have chosen not to comply with remedial math 

placements and, as a result, be restricted from taking college-level courses in mathematics.  This 

practice shed light on how student discouragement affected the rate at which students persisted in 

college.  Being required to take a remedial math course might lower the probability of student 

success in college or in passing a college-level math course.    

Thirdly, the diversion function of remediation diverted struggling students away from 

college-level courses.  There was a benefit to both high-achieving and struggling students in that 

the high-achiever benefited by being in a college-level class with other high achievers and the 

low achiever got the attention that he or she needed by taking a remedial math course to 

overcome math deficiencies.  The downside was if the remedial class did not serve the function 

discussed above, the only benefit for the low achiever was to gain skills that were useful to him 

or her without additional college-level work (Clotfelter et al., 2014). 

Community college math students who are truly prepared might experience potentially 

serious adverse consequences of remediation.  Scott-Clayton, Crosta, and Belfield (2012) studied 

high school students in Texas public two- and four-year colleges.  Prepared students who 

delayed college by one or more years were typically assigned to remedial math courses (Scott-

Clayton et al., 2012) (as cited by Martorell & McFarlin, 2011).  These students received little 
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educational benefit from taking a remedial course and racked up additional tuition and schedule 

delays.  This delay hindered and discouraged these students from program completion.  In 

addition, community college students who placed just below the math placement test cutoff in 

Texas public two-year colleges were studied.  The results of this study indicated that the students 

who took the remedial course had significantly lower rates of persistence and college credit 

accumulation.  Furthermore, remediation for these students had no positive impact on getting a 

degree and or on future market earnings (Scott-Clayton et al., 2012).  In other words, starting 

college in remedial courses is risky, with very few students (approximately 10%) making the 

transition to college-level courses.   

Conversely, truly unprepared community college math students who are directly assigned 

to college-level coursework might experience a different, but no less costly, set of problems. 

Scott-Clayton et al., (2012) observed that these students might do worse academically than they 

would have otherwise, and they also might lower the achievement of the more prepared math 

students (as cited by Sacerdote, 2001; Zimmerman, 2003; Winston & Zimmerman, 2004; Carrell, 

Fullerton & West, 2009).  In fact, Scott-Clayton et al. (2012) found that there was evidence to 

support that very low-scoring math students experienced positive affects if they entered more 

intensive remediation (as cited by Boatman & Long, 2010; Dadgar, 2012; Hodara, 2012).     

In summary, there were a small percentage of students who remediated successfully 

(achieved college-level math skills).  Many of these students were “on the edge of needing 

remediation” and showed long-term academic persistence with program completion and/or 

transfer to a 4-year college.  Their success rates were comparable to college students who did not 

require remedial assistance (Bahr, 2008).  In contrast, many students who started community 

college in a remedial course, especially those that started two levels below college math, 
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experienced a much less favorable outcome (Bahr, 2008).  The bottom line is that starting 

community college in remedial math courses might be risky in terms of passing college-level 

math courses, especially for those community college students starting several levels below 

college math.   

Math Placement Methods 

As previously stated, the vast differential between finances, abilities, backgrounds and 

preparation of students made it difficult for community colleges to determine a student’s 

readiness for math coursework.  In addition, the level of math remediation assigned to students 

might have a direct impact on students’ college persistence.  As stated earlier, nearly 90 % of 

students that started two levels below college math never made the transition to transfer-level 

courses (Knowlton, 2011).   For this reason, colleges wanted to improve the accuracy of the 

placement process and lower the remediation rate so that student success was not sacrificed 

(Knowlton, 2011).  In spite of the fact that placement exams were a common method used for 

math course placement, there was no single method used to approach math remediation at 

community colleges.  Ngo & Kwon (2014) found four common methods used by community 

colleges to assess students’ mathematical abilities.  These four methods were 

 standardized math placement exams; 

 high school transcripts and prior math achievement; 

 other potential predictors for identifying college readiness and success; and 

 statewide high school exams administered by students’ junior or senior year of 

high school. 

To follow is a brief discussion of each method.   
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Standardized math placement exams.  Placement exams were the most common tool 

used to assess whether students were ready for transfer-level or developmental (remedial) math 

courses. The use of standardized placement tests at community colleges accommodated a large 

number of students from diverse backgrounds (Knowlton, 2011).  Knowlton found that a sound 

math placement test would give a community college reliable math placement results.  Despite 

this, not every community college student was required to take a placement exam. Typically, 

community colleges waived a placement exam for students with high American College Testing 

(ACT) or Scholastic Aptitude Test (SAT) assessment scores (Scott-Clayton et al., 2012).  

Knowlton (2011) believed placement tests were the best choice because they were economical, 

required little effort to implement, and were easy to access and maintain.  Three commonly used 

placement exams were: Accuplacer, Compass and ALEKS.  The resultant scores from these tests 

were used to place students in a corresponding math course (Goldrick-Rab, 2010).  There were 

several advantages to using placement exams.  They were not time-consuming like student 

interviews or resource-intensive like evaluating high school grades and coursework, and could be 

administered to many students quickly.  The downside to using placement tests was the concern 

about placement accuracy.  An additional concern was consistency since students of similar math 

abilities were sometimes placed into different math courses at different colleges (Melguizo, 

Kosiewicz, Prather & Bos, 2014).  In addition, research showed that placement exams had a low 

predictive validity.  There was a weak correlation between placement scores and students’ 

subsequent grades and course success rates (Ngo & Kwon, 2014).  This doubt has prompted 

many states and colleges in the US to study whether there were other ways to make placement 

decisions. 
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High school transcripts and prior math achievement.  Transcripts were used to 

provide information about academic competence, effort, and college-readiness that placement 

tests did not measure (Ngo & Kwon, 2014).  In a Los Angeles community college district study, 

high school grades were used to assess a student’s effort and self-control, qualities that were 

associated with successful student outcomes (Ngo & Kwon, 2014).  Ngo and Kwon (2014) 

hoped that using these characteristics might indicate the degree to which a student studied, did 

homework and behaved appropriately in the classroom.  Transcripts combined with prior math 

achievement were found to be better predictors of successful student outcomes than placement 

tests alone.  Students who were placed in math classes based on GPA and prior math 

achievement performed no differently than their peers who scored higher on placement tests 

when passing rates and long-term credit completion were examined (Ngo & Kwon, 2014).  In 

addition, Ngo and Kwon determined that high school GPA, as a placement measure, was a 

stronger indicator of successful course completion than measures of prior math coursework.  

Nonetheless, community colleges should proceed cautiously to rely solely on high school 

transcripts and course background information for math course placement due to a lack of 

consistency in measurement and practice between high schools (Ngo & Kwon, 2014).  

Other potential predictors.  Additional information that was sometimes used in addition 

to high school GPA and prior math coursework was more specific information such as class 

rank, and scores on high school exit exams.  According to Ngo & Kwon (2014), these extra 

academic resources could be useful information for identifying readiness for college-level work 

and could be highly predictive of college success. Hughes and Petscher (2016) suggested using 

grades from college prep courses, total credits accumulated in specific math courses or prep 

courses, ratio of credits attempted to credits earned, timing of when key courses (such as Algebra 
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I) were taken by the student, end-of-course exam scores and end-of-grade exam scores.  From 

this list of potential predictors, a community college could identify and test the optimal mix.  

Even so, the downside to using these predictors was that not all colleges would have access to 

high school data, and what was available might vary from high school to high school.  In 

addition, some predictors might be intuitively obvious while others might not be.  Last, 

practicality in acquiring this additional high school information might be an issue considering the 

large quantity of community college students requiring math placement.  Given these points, the 

key for a community college is to identify and use as many potential predictors as possible in 

order to maximize the accuracy and practicality of each screener (Hughes & Petscher, 2016). 

Statewide high school exams.  Knowlton (2011) observed that some states administered 

statewide exams that evaluated whether high school juniors or seniors had met academic 

standards.  In some cases, students who passed this exam were exempt from taking remedial 

courses at college.  Examples of this testing is the California Standards Test (CST), used to 

determine if high school students were ready to enroll in college-level courses at California State 

University.  According to Knowlton (2011), high schools in Massachusetts and Texas also 

administered statewide exit exams.  The tests were known as the Massachusetts Comprehensive 

Assessment System (MCAS) and Texas Assessment of Academic Skills (TAAS), respectively 

(Knowlton, 2011).  Other statewide exams administered to high school students were the 

Standford 9, TerraNova, and the Kentucky Commonwealth Accountability Testing System 

(CATS) (Knowlton, 2011). 

In summary, there were several methods commonly used by community colleges for 

math course placement.  Nonetheless, community colleges had difficulty assessing student skills 

for proper math course placement.  In addition to improper remediation, additional factors 
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affected student placement and success rates.  Students’ social and economic factors, students’ 

attitudes, institutional differences, and a wide variation in student preparation and expectation 

affected student success rates (Goldrick-Rab, 2010; Ngo & Kwon, 2014; Scott-Clayton et al., 

2012). 

Several questions emerged from researching community college students and math 

course placement: 

1. How should community college students be assessed for proper math course 

placement? What placement tools are the most effective? Should multiple 

measures be used for placement?  

2. Under what conditions should a community college remediate a student for 

success in math coursework and program completion? Is there a predictive factor?  

3. What other factors besides assessment tools and remediation affect student 

outcomes and college success rates? 

4. What are the effects of inaccurate placement of the student? Were students given 

a choice? What is the effect of under- or over-placement? Were cutoff scores too 

high or too low? Are refresher courses offered in place of placement tests? 

Statement of the Problem  
 

 What factors can be used to increase the placement accuracy to improve student success 

rates in mathematics courses at community colleges?  

Definition of Terms  

Accuplacer - A standardized norm-referenced test. It is a computer-adaptive placement exam that 

students can take to quickly, accurately, and efficiently assess reading, writing, math, and 

computer skills.  The assessment is given in a multiple-choice format and is untimed.  This 

placement test uses computer-adaptive technology that bases questions on individual skill level. 
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A response to one question drives the difficulty level for the next question.  Math tests range 

from 12 to 20 questions (Testopedia Inc., 2017; Knowlton, 2011). 

ACT – An acronym for American College Testing program.  The ACT test is the leading US 

college admissions test.  The test assesses students’ high school educational development and 

academic readiness for college (American College Testing, 2017; Knowlton, 2011).                                             

ALEKS – An acronym for Assessment and Learning in Knowledge Spaces.  It is a web-based 

system designed to help students determine which math courses a student is ready to begin.  The 

ALEKS placement system covers math content from basic math through precalculus.  The exam 

is 90 minutes and has a maximum of 30 questions that adapt to a student’s responses (Northeast 

Iowa Community College, 2015).                                                                                     

Community College – A type of institution that usually refers to post-secondary education that 

supplements traditional universities and colleges (Merriam-Webster, 2017).                       

Compass - A standardized norm-referenced test.   ACT Compass is an untimed and 

computerized test that helps colleges evaluate students’ math skills for proper course placement. 

Based on an analysis of customer feedback, research, and postsecondary trends, ACT concluded 

that Compass is not contributing as effectively to student placement as it had originally.  It was 

scheduled to be phased out as a placement tool by December 31, 2016 (Inside Higher Ed, 2017).    

CPT - An acronym for computerized placement test.                                                              

Cutoff scores – An established score that determines the placement of a student based on a 

student’s placement exam score.  A student score below the cutoff score will place a student into 

a remedial math course and a score above the cutoff score will place into a higher math course 

(Knowlton, 2011). 
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Developmental Math Courses – Courses that prepare students for college-level math courses or 

help improve a student’s math skills. These courses will not count toward college degree 

requirements (AcademyOne, Inc., 2017).  

GPA – A grade point average is a number representing the average value of the accumulated 

final grades earned in courses over time.  More commonly called a GPA, a student's grade point 

average is calculated by adding up all accumulated final grades and dividing that figure by the 

number of grades awarded (e.g. courses completed) by an institution (Great Schools Partnership, 

2014). 

Multiple Measures – Using more than one method to assess a student’s math placement in post-

secondary education.  Examples of multiple measures for assessment would be a student’s  

placement test score, high school GPA, and prior high school math courses taken (Ngo & Kwon, 

2014). 

Nontraditional – Undergraduate students over the age of 25 years (Merriam & Bierema, 2014). 

Over-placement – Course assignment that is above the cutoff score for a student. In other words, 

placing a student in a course for which the minimum placement score was not attained (Scott-

Clayton et al., 2012). 

SAT – SAT is an acronym for Scholastic Aptitude Test administered by the College Board.  The 

SAT test is globally recognized and is one of the most widely used college entrance exams.  The 

test assesses high school educational development and students’ ability to complete college-level 

work (Knowlton, 2011). 

Screeners- Tools that are used to assess students for proper mathematics course placement. 

Examples would be placement exams, GPA and prior math courses taken (Hughes & Petscher, 

2016). 



 

 

 

19 

Transfer-level courses – Courses that, according to Knowlton (2011), are accepted for transfer 

into most four-year colleges and universities (as cited in Ruiz, 2007). 

Under-placement – Course assignment that is below the cutoff score for the student.  In other 

words, placing a student in a course below the course level for which the minimum placement 

score was attained (Knowlton, 2011). 

Purpose of the Study  

The purpose of this study was to identify the measurement tools used in community 

colleges for math placement, compare their effectiveness, and determine the factors that will 

increase placement accuracy and improve students’ success rates in mathematics courses at 

community colleges.  In addition, factors that may have affected students’ success at the 

community college were identified.  

Significance of the Study  

Placement decisions could have a large impact on student retention and success at 

community colleges.  Several reasons explain why this might be true.  Improper remediation 

might delay a student’s progression toward completion of a degree and the probability of 

completing a degree.  The longer that a student is enrolled in remedial classes, the harder it might 

be to sustain the will to succeed.  Next, extra cost might be incurred by many community college 

students to pay for remedial courses that are not directly related to degree completion.  In 

addition to added cost to students, remedial education is costly to community colleges and the 

US economy.  The US spent 16.6 billion dollars per year and community colleges spent 1.4 

billion annually on remedial coursework for recent high school graduates (Knowlton, 2011).  

Taxpayers are paying twice for coursework expected to be fulfilled in high school.  Last, if good 

placement practices are used, community colleges might get a better picture of students’ math 
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abilities.  Accurate math placements might result in improved successful outcomes for 

community college students, resulting in a benefit to students, community colleges and society. 

Delimitations of Research  

The University of Wisconsin online Karmann Library was used to obtain the references 

for the Literature Review of this project from October 2016 to March 2017.  The Interlibrary 

Loan Department of Karmann Library was used to retrieve Dr. Knowlton’s article.  Several web 

pages were accessed to assist in the definition of terms.  The Northeast Iowa Community College 

webpage on testing centers was used to get information on the ALEKS placement test and 

developmental math courses at NICC.  It is important to note that each community college in the 

US will have unique developmental course names and numbers that will likely be different from 

the ones used in this project.  

Key search words were: “placement tests and community colleges” “Accuplacer and 

community colleges”; “ALEKS and community colleges”; “ALEKS and course placement”; 

“ALEKS and math placement and community college”; “ALEKS for course placement”; 

“ALEKS math placement test and community colleges”; “ALEKS placement test”; “Compass  

placement test”; “Compass test and community colleges”; “remediation and community 

colleges”; “math placement and community colleges”; “developmental education and 

community colleges”; “community college readiness screeners”; “math refresher courses at 

community colleges”; “over-placement and community colleges”; and “under-placement and 

community colleges”.   The searches in the online Karmann Library database were further 

limited to “articles” and “peer-reviewed journals”. 

Method of Approach 

 A literature review was conducted to determine the most common college placement   
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exams used for mathematics courses at community colleges.  The discussion in this paper was 

limited to three common placement exams: Accuplacer, Compass and ALEKS.  Once the 

placement exams were determined, scholarly articles were used to determine what other 

screeners (multiple measures) were used to assess students’ mathematics skills.  In addition, 

factors other than course placement that affected students’ success in coursework at the 

community colleges were studied.  Success rates were measured by a course grade of C- (70 %) 

or better and math course completion.  Finally, a third literature review was conducted to 

describe the community college student, his or her own struggles, and the effects of over- or 

under-placement on the student.  Additional questions about student behaviors and alternatives 

were examined. 
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Chapter Two: Review of Related Literature 

This chapter includes an examination of the use of math placement instruments to inform 

student math placement in community colleges for successful student outcomes. In addition to 

placement exam comparison, other factors that improved or hindered student outcomes and 

college persistence in developmental courses were explored.  Lastly, an attempt was made to 

identify multiple measures to make effective math placement decisions in the community college 

setting. 

Placement Exam Usage  

Several placement exams have been used to assess students for proper math course 

placement in colleges.  Three widely used placement tests were: Compass, Accuplacer and the 

ALEKS Computerized Placement Test (CPT).  These tests assessed students’ skills in algebra, 

geometry, trigonometry, and pre-calculus (Knowlton, 2011).  The Compass and Accuplacer tests 

were standardized norm-referenced tests while ALEKS was a web-based system.  Both types of 

standardized tests were used for math placement at community colleges and are examined below. 

The Compass and Accuplacer exams were standardized norm-referenced tests that 

dominated the placement test market (Scott-Clayton et al., 2012).  Accuplacer, developed by the 

College Board and Compass, and created by ACT, Inc., was used at a majority of US community 

colleges (Scott-Clayton et al., 2012) (as cited in Primary Research Group, 2008).  Both 

placement tests have a range of 7 to 17 questions.  Yet, a placement exam should contain at least 

20 questions to accurately assess a broad range of content (Knowlton, 2011).  Due to this 

discrepancy, there has been controversy with these tests in regard to validity and reliability to 

accurately predict placement (Knowlton, 2011).  In particular, ACT professionals decided to 
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eliminate the Compass placement test by December 31, 2016.  This was due to research that 

showed that Compass directed too many students into remedial math coursework (Fain, 2015).   

ALEKS (Assessment and Learning in Knowledge Spaces) was a web- based system 

designed to assist in determining which math courses a student is ready to begin.  Developed in 

2009, it was a standardized 90-minute criterion-referenced test and used 20 – 35 adaptive, open-

response questions.  The ALEKS placement assessment website suggested that students take the 

math assessment early.  Based on results of the math assessment, students were able to complete 

the Prep and Learning Modules.  By using the Prep and Learning modules before taking the 

placement exam, a student would have been adequately prepared to take the math placement 

exam.  This would have improved a student’s chances of accurate course placement, thereby 

saving time and money.  Students were encouraged to retest due to the adaptive format of the 

exam.  

Knowlton (2011) discovered that there might be advantages and disadvantages of using 

the Compass, Accuplacer and ALEKS tests to predict the success of student outcomes in math 

performance at community colleges.  Even though the Compass and Accuplacer tests dominated 

the field, Knowlton found that these tests might be flawed in identifying student strengths and 

weaknesses.  In contrast, the ALEKS test was used for assessment, review, retesting and 

placement purposes.  Students were informed of weak mathematical areas and given the 

opportunity to review mathematical concepts before retaking the exam. This adaptive quality 

allowed the student to retake placement tests after a targeted math review.  

Community colleges relied heavily on Compass and Accuplacer tests because they were 

low in cost, computerized and gave quick results (Fain, 2015).  However, mis-assignments and 

under- and over-placement were common when cutoff-based placement test policies were used, 
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with under-placement in remediation more common than over-placement (Scott-Clayton et al., 

2012).  According to Knowlton (2011), most community colleges relied on cutoff scores 

provided by the publisher of the placement exam.  Knowlton indicated that the cutoff scores 

recommended by the placement test publishers might be higher than state-mandated cutoff 

scores.  If a community college used the publisher’s cutoff scores, higher test scores would be 

required to enter mathematics courses.  On the other hand, the strength with ALEKS seemed to 

be that it provided a brief tutorial prior to the math assessment.  If a student felt the need to brush 

up on math skills, practice packets were available in the testing centers and online.  Recent 

interviews with community college math students revealed that many believed they would be 

able to place higher on placement exams if given review topics and an opportunity to retake the 

exam (Knowlton, 2011).  

Effects of Using Placement Exams Only 

While the intent of using placement exams was to properly place students in courses to 

succeed, recent research showed that student course outcomes did not indicate accurate 

placement.  According to Hughes and Petscher (2016), relying on a single test score raised 

several issues.  Many students did not understand the purpose of the placement exam or take it 

seriously, and therefore the resulting scores were inaccurate.  Unfamiliarity with the format of 

the placement exam also reduced scores (Hughes & Petscher, 2016).  These issues might have 

explained the misplacement of students in math courses.  Hughes and Petscher suggested using 

other factors such as high school grade point average, and honors and college-level courses taken 

in high school, to improve placement accuracy.  Even though using more than one predictor 

might have improved placement precision, this practice was uncommon among colleges 

surveyed (Hughes & Petscher, 2016). 
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Effects of Using Multiple Measures 

 Using multiple measures might significantly reduce placement test errors (Scott-Clayton   

et al., 2012).  Examples of multiple measures were high school GPA, high school transcripts, and 

SAT and ACT scores.  Transcripts were accessible, and provided a wealth of student information 

in regards to cognitive skills, specific course knowledge, effort and motivation.  In addition, high 

school grades were accumulated over a range of years and multiple instructors, making them a 

reliable screener for community college student assessment (Scott-Clayton et al., 2012).  

Alternately, SAT and ACT scores were used by community colleges to determine the need for a 

student to take a placement exam.  As stated in Chapter 1, community colleges typically waived 

the placement exam for students with high ACT or SAT math scores. 

Research indicated that using multiple measures for math placement in community 

colleges might increase accuracy of student placement and improve student success rates.  In a 

study at Teacher’s College, Columbia University, researchers found that using both test scores 

and high school transcripts for course assignment resulted in successful grade and course 

completion (Scott-Clayton et al., 2012).  When measures were used in addition to test scores, to 

assign students to college-level math courses, the students had a success rate (a grade of 70 % or 

better) that increased from 76 to 89 %.   Similarly, in one California community college study, 

Latino students who were assessed for placement by multiple measures of high school 

preparation and prior math courses achieved equal or higher success rates than when only 

placement test scores were used (Ngo & Kwon, 2014).  Third, in a longitudinal study of 

California community college students, a combination of academic, psychosocial, situational and 

demographic factors were found to be predictive of successful student outcomes.  Surprisingly, 

of these factors, motivation seemed to be the strongest predictor of student success.  Finally, 
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another California study showed that students placed in courses using high school grades spent 

less time in developmental courses and were more likely to complete college-level math courses 

(Ngo & Kwon, 2014).  

It was apparent that using multiple measures to accurately place community college 

students in math courses was helpful.  Using multiple measures might have increased placement 

accuracy, resulting in fewer student remediations and improved student success rates (Scott-

Clayton et al., 2012).  Research has shown that using additional background student information, 

such as high school GPA, previous math scores, and other miscellaneous factors can improve 

placement accuracy (Hughes & Petscher, 2016; Knowlton, 2011; Ngo & Kwon, 2014).  

Impact of Placement Decisions - Misplacement and Student Labeling 

It is necessary to determine whether over- or under-placement create a larger cost for the 

student and the institution.  Costs include the actual cost of the course and the time lost when 

students spend time in the wrong course.  In addition, the psychological costs of taking a course 

that might be too easy or hard must also be considered (Zientek et al., 2014).  

The results of a study conducted by Knowlton (2011) indicated, “placement in remedial 

math courses increases dropout rates, decreases course completion, delays student progress 

toward completion of a degree, and greatly reduces the probability of completing a degree”  

(p. 2) (as cited in Biswas, 2007; Brown & Niemi, 2007; Felder et al., 2007; Indiana Commission 

for Higher Education [ICHE], 2008; Kirst & Bracco, 2004).  In another study, only a small 

percentage of students enrolled in a developmental math course enrolled and passed subsequent 

math courses (Ngo & Kwon, 2014). This trend has caused great concern among administrators at 

community colleges because remediation was intended to improve student outcomes for 

underprepared students. 
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As mentioned in Chapter 1, incoming community college students might be placed in 

remedial coursework that can last over several semesters and might restrict a student’s access to 

college-level math courses.  Long remedial tracks might be costly to students in both time and 

money.  Ngo & Melguizo (2016) found that the more remedial courses that a student was 

required to take, the less likely the student would complete the remediation and follow-through 

with college-level coursework.  The bottom line was that if placement policies were not 

achieving accurate math placement results, a community college student’s long-term academic 

goals might be affected (Ngo & Melguizo, 2016). 

 Similarly, placement exams might impact a student’s feeling of adequacy.  Placement 

testing is one of the first interactions a community college student has with an institution.  When 

a student required “remedial” coursework, the associated labels attached to “remedial” might 

have altered a student’s belief about their readiness for college and whether they were able to 

succeed (Ngo & Melguizo, 2016).  As a result, community colleges might have discouraged 

students from persisting and triggered students to phase out of college enrollment (Ngo & 

Melguizo, 2016). 

Community College Placement Policies  

 Community colleges differed greatly on placement policies and practices.  Even though 

community colleges had open-access policies, almost all required that students take a placement 

exam prior to enrollment (Knowlton, 2011).  Ngo and Melguizo (2016) found that nearly all 2-

year colleges surveyed used a math test to assess students for math remediation.  According to 

Knowlton (2011), 58 % of college survey respondents indicated that they required basic skill 

assessment for all students, and 75 % of these institutions required that placement be conducted 

through testing.  Of the institutions that required testing, approximately two-thirds had policies 
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set up by the institution while the other one-third had policies set up by the state.  In 2008, 

Knowlton (2011) reported that 34 % of community colleges nationwide used the placement 

exam as the only criteria for assessment and placement.  The remaining institutions used 

placement exams in addition to other criteria. High school grades and ACT scores were the most 

commonly used placement criteria in addition to placement exams (Knowlton, 2011).  

 Community colleges used three steps to establish assessment and placement policies. The 

first step was to select which placement option to use (Ngo & Melguizo, 2016).  According to 

Ngo and Melguizo (2016), most community colleges used either the Accuplacer or Compass 

placement tests.  Next, community colleges determined where to place cutoff scores. Ngo and 

Melguizo found considerable variation among community colleges across the country in cutoff 

scores for placement into developmental courses.  Cutoff scores used to measure assessment 

were dictated by the institution 77 % of the time, and by the state 23 % of the time (Knowlton, 

2011).  In addition, there was a lack of technical support for the evaluation and adjustment of 

cutoff scores.  Last, community colleges needed to decide whether additional measures should be 

used to assess placement such as high school GPA or prior math achievement.  When multiple 

measures were used in addition to placement tests, there was increased student access to higher-

level courses without compromising success rates (Ngo & Melguizo, 2016).  Most states 

expected that community colleges would validate their placement policies that were based on 

student achievement data and adjust accordingly (Ngo & Melguizo, 2016).  The reality was that 

when asked to select and validate placement measures and cutoff scores, community college 

faculty reported feeling unsupported and reported that policies were the result of continual 

experimentation (Ngo & Melguizo, 2016). 



 

 

 

29 

 Once the student successfully completed a remedial math course, several measures were 

used to assess his or her readiness for college math courses. Nearly all community colleges used 

successful completion of remedial courses for assessment of college course readiness.  In 

addition to successful remedial course completion, other methods to assess readiness of college-

level courses were “exit exams, evaluations, retaking of the original assessment test, and other 

methods” (Knowlton, 2011, p. 52).   

In summary, there was great variation among many community colleges on math 

placement methods and policies.  Most community colleges used placement exams for the 

placement method and used assessment policies set up by the institution.  In addition to 

placement exams, a combination of high school grades and ACT scores were the most common 

placement criteria used for student math placement.  Most colleges used successful completion 

of remedial coursework in combination with other factors to assess readiness for college-level 

courses.  

Additional Factors Affecting Successful Student Outcomes 

 In addition to inaccurate math course placement, other factors might have affected 

successful outcomes of community college students.  As stated in Chapter 1 of this paper, many 

community college students did not fit the traditional college student mold.  The struggles that 

community college students experienced might have affected successful course completion and 

student outcomes.  In the same way, other factors were examined that might also play a pivotal 

role in student success rates:  students’ variation in math skill levels, student motivation, student 

access to advanced levels of STEM in high school, erroneous perceptions of academic 

requirements due to “open door” policy, effects of taking out loans on college persistence, high 

remediation rates, gender, age and life events, and miscellaneous factors.   To follow is a more 
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detailed examination of these factors to determine their effect on students’ successful completion 

of remedial math courses, degrees and programs.   

 Difference in outcomes between remedial math students with low skills and high 

skills.  According to Bahr (2012), students who were assigned a lower-level remedial math 

course were more likely to delay taking the course.  Consequently, these students were less likely 

to pass the first remedial course and were less likely to take the second remedial course.  

Students who delayed the second remedial course were also less likely to pass the second 

remedial course, and were less likely to attempt a third course in the math sequence (Bahr, 

2012).  This was true even if the student remained in the community college system for a long 

time (Bahr, 2012).  According to Bahr, these delays tended to have a negative cumulative effect 

on remedial course-taking behavior. 

 In addition, Bahr (2012) found that there was course-specific attrition in relation to 

remedial math courses.  Bahr’s research indicated that students who advanced to pre-algebra 

from a low point of entry (e.g. arithmetic) had more difficulty passing the pre-algebra course 

than students with higher-level math skills who began with pre-algebra and spring boarded to 

other advanced math courses such as intermediate algebra.  The likelihood of students continuing 

in the remedial math sequence seemed to be extremely unlikely after a first-attempt failure in the 

remedial course sequence.  The reasons for students’ difficulty with these courses were 

unknown.  Nonetheless, it became apparent that some students might not be prepared for 

coursework in algebra due to unsuccessful skill development in early math courses (Bahr, 2012). 

 Thirdly, the different success rates in attainment of college-level math skills between 

students with low math skills and students with high math skills might be a result of the rising 

rate of “nonspecific attrition at each of the sequences” (Bahr, 2012, p. 687).  Bahr concluded that 
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students with low skills suffered greater losses from being in the remedial course math sequence 

because they had to take more math courses to succeed.  Consequently, the will to complete the 

remediation math sequence for these students had eroded. 

 Motivation of community college students.  Despite the struggles of the community 

college student, the motivation to succeed was found to be the key to academic success (Martin, 

Galentino, & Townsend, 2014).  A community college student’s entry-level characteristics 

directly affected the likelihood of college persistence (Martin et al., 2014).  According to Martin 

et al., these characteristics could be grouped into the following categories:  a student’s cultural 

capital (socioeconomic status and cultural and racial self-identification), college plans, and 

academic preparedness.  

Community college students with clear-cut goals and high motivation might have been 

successful despite being academically unprepared (Martin et al., 2014).  When a student did not 

have clear goals, his or her attention was diffused in many different directions when selecting a 

course major.  This indecision resulted in lost time and money.  According to Martin et al. 

(2014), successful students worked smarter and harder.  The struggles of the community college 

student were overcome by developing skills to:  manage external demands, identify clear goals, 

become self-empowered, and be motivated to succeed (Martin et al., 2014).  Students had to 

develop a well-defined college plan.  By replacing a student’s struggles with self-direction, 

motivation and new support systems, a student would become successful.  Martin et al. 

concluded that even though lack of academic preparation might be a predictor of low graduation 

rates, a motivated, self-empowered student could overcome under-preparedness.   

Access to advanced levels of STEM courses in high school.  Students whose high 

schools offered advanced levels of STEM (Science, Technology, Engineering, Mathematics) 
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tended to perform better in community college (Goldrick-Rab, 2010).  Alternately, some 

secondary schools had diluted their curricula and standards, causing students to be unequipped 

with the necessary skills to do college work.  It was difficult for high school instructors to 

coordinate their math coursework with the expectations of colleges.  Many times, there was 

disagreement between the high school instructor and the college professor on what content and 

skill was required for post-secondary education (Knowlton, 2011).  In addition, economically 

disadvantaged and under-represented students were more likely to take vocational courses in 

high school rather than academic courses (Goldrick-Rab, 2010).  Some of these students might 

have taken fewer math and science courses and might have been enrolled in high schools with 

fewer resources and less-qualified teachers.   

Erroneous perceptions of academic requirements due to “open door” policy.  There 

was an erroneous perception among many students that, because many community colleges have 

an “open door” policy, there were no academic requirements.  Some high school students 

assumed that a high school diploma was all that was needed to enroll in college-level courses.  

When students met admission requirements (GPA and required coursework), they assumed they 

would be admitted.  They believed that there was no penalty for under-performing and that they 

would get a second chance at open enrollment institutions like community colleges.  A national 

survey indicated that 40 % of high school students planning to attend a two-year college took 

less demanding courses to boost their GPA.  They did not realize that getting certain degrees 

would be difficult without certain courses and grades from high school.  Therefore, many high 

school students did not take math courses their senior year and were unprepared for college math 

courses.  Almost 57 % of students who took the ACT who were bound for community colleges 

from high school were unprepared for college-level math (Knowlton, 2011).  From the end of 
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junior year of high school to graduation, a student had forgotten the math he or she learned.  This 

“use or lose it trap” has been known as the “math gap” (Knowlton, 2011, p. 22).  Community 

college administrators believed the high failure rate on placement exams was due to the poor 

math preparation of high school students and posed challenges for many community colleges 

(Knowlton, 2011).  

Effects of taking out loans on college persistence.   As mentioned in Chapter 1 of this 

paper, trends in financial aid had changed to more merit-based aid.  There was more emphasis on 

loans rather than grants, and some community colleges had dropped student loan programs, 

adversely affecting college persistence by these students (Goldrick-Rab, 2010; McKinney & 

Burridge, 2015).  In contrast, college persistence of community college students who had taken 

out college loans had both a positive and negative effect.  According to Goldrick-Rab (2010), 

students who received financial aid were more likely to make steady progress in college.  

Borrowing money during the first year of college enrollment had a positive effect on college 

persistence after year one, but had a negative effect on college persistence three and six years 

after enrollment (McKinney & Burridge, 2015).   In conclusion, some students with loans were 

more likely to become dissatisfied with their investment than non-borrowers and were more 

likely to make a decision to drop out of college rather than incur more loan debt. 

High remediation rates.  High remediation rates were another reason there was financial 

hardship and low program completion in poor and minority communities.  Many students simply 

could not afford to complete the extra coursework necessary for earning a degree or certification 

(Goldrick-Rab, 2010).  Affordability was a key reason that low-income and minority students did 

not attend college or complete a program or degree once enrolled.  In addition, many students 
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from low-income families were unfamiliar with financial aid opportunities, and relied solely on 

information received from a school guidance counselor.  

Gender, age and life events.  The gender and age of community college students’ may 

have affected success rates.  Fifty-six percent of community college students in 2008 were 

women.  In addition, 5% of community college students were over age 23 and 35 % were 30 

years or older.  According to Goldrick-Rab (2010), older women in community colleges were 

likely to have family and work- related responsibilities that made it difficult to attend school 

fulltime.  Goldrick-Rab’s study indicated that part-time enrollment, rather than a student’s age, 

accounted for lower rates of completion among older students.  Other life events such as 

marriage, childbirth, and divorce also competed with education and college completion.  

Miscellaneous factors.  Other criteria that might have affected math placement and 

hindered successful student outcomes were:  emphasis on college-going instead of college 

completion (by colleges and students), institutional differences, lack of professional development 

opportunities for adjunct faculty (that might have had an overall negative effect on student 

outcomes), inadequate academic advising, and a wide variation in student educational 

expectations (Knowlton, 2011; Goeller, 2013).  

 Communication, student responsibility and campus life engagement.   Goeller (2013) 

studied eighty-two students at a North Carolina community college to examine students’ 

perceptions of the placement process.  Three areas were identified that might improve the math 

placement process:   

1.  Communication needed to improve between admissions staff and students.  The 

students’ perception was math placement test information was a one-way 

communication.  Information regarding placement exams needed to reach the target 
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audience in a variety of ways.  Information in written form needed to be shared directly 

with the student in addition to posting information on a website.  Students wanted 

practice problems, but some of the students were unaware that they were available.  Other 

students were not aware that calculators were allowed for placement exams.  The 

information did not make it to the student.  In addition, timing of the information was 

sometimes too late.  A pamphlet with all of the necessary information distributed directly 

to students was suggested.  

2.  Promotion of student responsibility for learning and course selection was a concern.  

Students needed to be responsible for working hard and participating whole-heartedly. 

They voiced a desire to have the opportunity to choose faster-paced courses.  Students 

also felt that they should be responsible for their own learning.  This study also showed 

that students were more likely to persist in college coursework if they were involved in 

campus life.  

3.  Students felt a strong desire to be heard.  Student opinion was valuable and needed to 

be heard whether it was positive or negative.  It was a factor that needed to be considered  

in the placement process (Goeller, 2013). 

In addition to communication, more responsibility for their learning and course choices, 

and being understood, students’ enrolling in a success course at the community college might be 

useful in improving student success and the accuracy of math course placement.  Cho and 

Mechur Karp (2013) studied community college students from the Virginia Community College 

system and found that students who enrolled in a student success course within the first semester 

were more likely to earn college-level credits during the first year of college.  In addition, these 

students were more likely to persist the second year.  Cho and Mechur Karp also found that 
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students enrolled in a success course during the first term and who were assigned remedial 

coursework were more likely to earn college-level credits within the first year of college than 

students who were not enrolled in a success course. 

Summary 

Based on the findings from this research review, the optimal course placement procedure 

in community colleges was a combination of adaptive placement exams and other academic 

student factors such as high school GPA and transcripts, prior math coursework, miscellaneous 

information gathered from high schools such as college entrance exam scores, and statewide high 

school exams administered in students’ junior or senior year of high school.  Open 

communication between college personnel and students regarding math placement test 

information and the resulting math course placement process was essential.  In addition, 

community college students felt that engagement in campus life and a strong desire to be heard 

were important factors in improving the math course placement process.  

Consideration needs to be given to the effects of relying on placement exam scores as the 

only placement tool.  The downside to using placement tests was placement accuracy and 

consistency.  As a result, multiple predictors to improve placement precision were explored.  

Placement decisions have a tremendous impact on community college students’ costs, academic 

track, opportunities and outcomes.  The length of remediation may affect a student’s long-term 

academic goals and feelings of adequacy.  A student’s ability to choose whether to remediate is 

largely dependent on whether the institution uses the placement exam only or multiple measures 

to assess math course placement.  

There are many factors that affect student outcomes at community colleges.  Research 

suggests that the issue of success rates at community colleges is related to more than inaccurate 
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placement.  Factors were explored that affected student placement and successful outcomes.  A 

community college student’s “cultural capital” does not have to dictate whether a student has a 

successful outcome.  This study explored ways in which the student can achieve success in spite 

of his or her struggles.  Finally, factors that can improve the accuracy of math placement and 

success were determined.  
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Chapter Three: Conclusions and Recommendations 

To follow are conclusions and recommendations to increase placement accuracy and 

improve student success rates in mathematics courses at community colleges.  The existing 

literature on this topic led to the following conclusions. 

While there are many placement assessments available for community colleges, the top 

three placement exams are Accuplacer, Compass and ALEKS. Although Accuplacer and 

Compass were the most widely used placement exams, Compass was phased out as a placement 

tool December 31, 2016.  Recent research indicated that the ALEKS placement exam is desirable 

because it allows the student to complete preparatory modules before taking the placement exam. 

This improves a student’s chances of accurate course placement, saving a student time and 

money.  ALEKS is also perceived as a more comprehensive math exam than the Accuplacer 

because ALEKS contains more than 20-35 questions compared to Accuplacer’s 12-20 questions. 

Thirty-four percent of community colleges nationwide used a standardized math 

placement exam as the only placement criteria.  Relying on single test scores for student math 

placement raised several concerns.  There were misplacement issues related to a student’s lack of 

understanding of the purpose of the placement exam, unfamiliarity with the format of the 

placement exam, and students not taking the test seriously.  

There was much research that corroborated that multiple measures could improve math 

placement precision.  It became apparent that screening tools in addition to placement exams 

were necessary to enable community colleges to improve math placement accuracy.  Using 

multiple measures such as high school GPA and past mathematics coursework for math course 

placement resulted in fewer remediated students and improved student success rates.  These 
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additional measures used for placement provided community colleges with additional 

information about a student’s academic competence, effort and college-readiness that placement 

tests did not measure. 

Placement policies have considerable impact on shaping the track, opportunities and 

outcomes of community college students.  Long remedial tracks are costly to students in both 

time and money.  The amount of remedial coursework that is required will affect long-term 

academic goals of community college students.  

When institutions used multiple criteria in addition to placement exams, there was 

increased student access to higher-level courses without compromising success rates.  Fifty-six 

percent of community colleges nationwide used more than one measure to assess students for 

math placement.  

There are many factors that affect success in students’ math outcomes.  Two factors that 

were unexpected were a student’s skill level and a student’s motivation.  A student is less likely 

to succeed in a remedial math course at the lower-level remedial courses.  In addition, if students 

of different skill levels approach the same remedial course, the student with higher skills will be 

more successful than the student with lower skills.  Last, there are nonspecific attrition rates of 

the student with lower skills due to an erosion of the student’s will to complete a remedial math 

course.  Similarly unexpected was the determination that a student’s motivation to succeed 

supersedes the struggles he or she may have.  Research indicated that despite lack of academic 

preparation or compromised backgrounds, a student can succeed if he or she manages external 

demands, acquires clear goals, becomes self-empowered and is motivated to succeed.   

It is recommended that communication improve between community colleges and high 

schools.  College-bound high school students need to understand that the “open door” policy of 
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many community colleges does not mean that high school academic requirements can be diluted.  

Similarly, high school students who are encouraged to enroll in STEM courses in high school 

might be more successful in community college.  Finally, additional factors that can improve 

student success rates are:  communication between community college personnel and students, 

students taking responsibility for his or her own learning and choices, a student’s sense of proper 

versus improper math placement, and enrollment in a student success course during the first term 

of college.   

While working on the literature review, it became evident that there was very little 

discussion concerning refresher math courses, such as workshops or mini courses, that could be 

used as an alternative to a semester-long remedial math course.  In addition, it was difficult to 

find information on whether over-placement or under-placement in community college math 

courses had an effect on the success of student outcomes.  Therefore, it is recommended that 

future study be spent on exploring the possibility of refresher courses as an alternative to 

remedial coursework at community colleges.  Future research could also evaluate how over-

placement and under-placement of students to community college math courses affects the 

success of student outcomes.  Last, a study of community college practices in regard to 

validation of placement policies would be a useful topic. 
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