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ABSTRACT 

 Student success is a hot topic in higher education, especially around the issue of students 

placing into mathematics courses using different types of assessment tests. Currently, there are 

two nationally known assessment placement tests: the ACT and the COMPASS. Students are 

either placed into a college-level course or a remedial mathematics course based on their 

placement test score. The students placing into remedial mathematics courses are increasing at a 

large rate. Using Astin’s IEO Model as a conceptual framework, this research study used 

quantitative methodology to consider the influence of the input variables including age, race, 

gender, instructor status, and placement as inputs on the outcome of success defined as a final 

course grade of C or higher for students at Snead State Community College in Boaz, Alabama 

from Fall 2008 through Spring 2013, excluding summer semesters. Logistic regressions were 

employed to investigate the likelihood of success of students placed into MTH 100 

(Intermediate/College Algebra) or MTH 112 (Pre-Calculus Algebra) according to the input 

variables. This research study found that students placed into MTH 100 or MTH 112 based on 

the successful completion of the prerequisite course were not as likely to successfully complete 

MTH 100 or MTH 112 as compared to students placed based on their ACT or COMPASS 

mathematics score. Furthermore, this research study demonstrates that the COMPASS placement 

is the better indicator of student success at Snead State Community College, compared to the 

ACT placement, or successful completion of the prerequisite mathematics course. 
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CHAPTER 1 

INTRODUCTION 

 Student success is a hot topic in higher education (Bahr, 2008; Boylan, 2009, 2011; 

Donovan & Wheland, 2008; Goldrick-Rab, 2010; Horn, McCoy, Campbell, & Brock, 2009; 

Hughes & Scott-Clayton, 2011; Medhanie, Dupuis, LeBeau, Harwell, & Post, 2012; Rutschow & 

Schneider, 2011; Waycaster, 2004), especially around the issue of students placing into 

mathematics courses using different types of assessment tests. Currently, there are two nationally 

known assessment placement tests which are the American College Test (ACT) and the 

Computer-Adaptive Placement Assessment and Support System (COMPASS). The student’s 

ACT or COMPASS mathematics assessment score determines which mathematics course the 

student needs to begin with based on their knowledge of the subject area. The institution places 

the student either into a college-level course or a remedial/developmental mathematics course 

based on their mathematics assessment score.  

 In the state of Alabama, students are placed into mathematics courses either by their ACT 

mathematics score, COMPASS mathematics score, or successful completion of the prerequisite 

course. According to the Alabama Community College System (ACCS) Policy 902.01 

concerning placement testing, each institution in Alabama shall use the ACT or the COMPASS 

assessment instrument to place students into courses (ACCS, March 2005). However, the ACCS 

Policy 802.01 stated that institutions in Alabama must use the COMPASS assessment instrument 

for placement into courses if a student does not have an acceptable ACT score (ACCS, January 

2009). Students must complete a comprehensive assessment test prior to enrolling in Associate’s 
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degree, diploma, or certificate type programs. The policies state that the institution shall use 

either the COMPASS computerized assessment test or the ACT/ASSET (Assessment of Student 

Skills for Entry Transfer) written assessment test to determine placement into mathematics 

courses. Policy 902.01 states exemptions from placement testing for mathematics can occur if a 

student scores at least a 480 on the Scholastic Assessment Test (SAT) I math or at least a 20 on 

the mathematics area of the ACT (ACCS, March 2005). The ACCS reported guidelines for 

Policy 902.01, which stated the recommended minimum placement cut scores for the COMPASS 

test to ensure consistency among the colleges in the state of Alabama. The guidelines stated a 

recommended minimum COMPASS score of 36 on the pre-algebra area for placement into MTH 

116, which is equivalent to MTH 098, a minimum of 28 in the elementary algebra area for 

placement into MTH 100, and a minimum of 63 in the intermediate algebra area for placement 

into MTH 112. These minimum scores set by ACT predict a student passing a credit-bearing 

first-year college course as 50% with a grade of B or higher or 75% with a grade of C or higher 

(ACT, 2012b). The guidelines also state a process for students to follow if they challenge the 

results of their placement testing. The challenge of the placement can occur through re-testing, 

allowed only one time, or successfully passing a prescribed course of action as a result of a 

diagnostic tool (ACCS, May 2005). Hence, the ACT or COMPASS places students either into 

college-level courses or remedial/developmental mathematics courses.  

 Using the standardized tests, ACT or COMPASS, to evaluate student potential for 

success is a concern due to the weight placed on those tests as far as college admission and 

placement. Assessment is a necessary evil due to the fact that what is taught in school is not 

always equal to what is learned by the student (Wiliam, 2010). However, the standardized test 

scores can be influenced by a variety of factors. The two major factors that influence scores are 
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the high schools attended by the student and the academic performance of the student while in 

high school. If the high school is considered a strong academic culture, then the student is more 

likely to achieve a higher ACT score. Also, the student with higher academic performance in 

terms of good high school grades usually achieves a higher ACT score. But, some high school 

teachers spend a large amount of the later months of the junior year preparing for the ACT. This 

preparation time actually takes away valuable, high-quality instruction time which results in a 

negative effect by reducing students’ ACT scores (Easton, Ponisciak, & Luppescu, 2008). 

Furthermore, what is taught in high school classrooms may not be equivalent to the content of 

the standardized tests (Gordon, 2006). Colleges that use standardized test results for admission 

decisions are, in fact, rewarding the students who are excellent multiple-choice test takers that 

have learned to “work” the system (Soares, 2012).  

The misalignment of the material covered in mathematics high school curriculums and 

the material tested on the ACT and COMPASS can have major implications on how well or 

poorly a student performs on the standardized tests. According to Gordon (2006), the 

mathematics curriculum has been fairly stable over the last two decades, and high school 

teachers knew what was expected of the student in the college mathematics classroom. But any 

change in the mathematics standards can upset the apple cart and cause a gap in the high school 

curriculum, the material tested on standardized tests, and the curriculum covered in college 

mathematics courses (Gordon, 2006). With a difference in the high school curriculum standards 

and the material covered on the ACT or COMPASS, it should be no surprise that an increasing 

number of students are testing into remedial/developmental college mathematics courses. Only 

when a traditional high school curriculum leads into a traditional college mathematics course 

will the correlation of the standardized score and placement be considered valid, and even then 
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the validity of standardized tests is not valid for all. For example, a standardized mathematics 

test may require the tester to have well-developed reading skills in order to answer the 

mathematics question. Validity also must take into consideration the assessment process and how 

the results from the assessment will be used (Wiliam, 2010). 

One implication of relying on standardized tests for placement is assuming that an 

individual that does not score well on the ACT or COMPASS is labeled as not possessing the 

ability to learn (Wiliam, 2010). Also, students that are “coached” in terms of taking standardized 

tests may score higher than their true mathematical ability, which ends up placing them into 

courses they are not academically prepared to successfully complete. Another implication in 

standardized testing is the bias against minorities. According to Wiliam (2010), students of color 

and women do not perform as well on standardized tests as compared to Whites and males, but 

this does not mean they are not capable of performing successfully in the college classroom. 

With the increase in diversity among the college student population, colleges and universities are 

unfortunately still relying on a single bias test to determine admission and placement (Gordon, 

2006). Relying on only a single test also causes concern when the test itself has no set guidelines. 

Creating a valid and reliable standardized test to measure student ability would be very difficult 

without a set of national standards, and to complicate matters each state contains substantial 

differences in their standards (Linn, 2009). Not only is a national set of standards missing, but 

also a set definition of “college-ready.” A student being college-ready has different meanings for 

colleges and universities across the nation (Linn, 2009). 

The effects of standardized tests and the emphasis placed on their importance as far as 

college admissions and placement ends up with a cause and effect relationship on students and 

their persistence toward earning college credits and ultimately graduating with a degree. Students 
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who are placed into remedial/developmental mathematics courses due to their standardized test 

score are less likely to persist to degree completion. There is a negative effect with students that 

are placed into mathematics courses below college-level. Students that are placed into these 

courses below college-level do not earn as many college credits as students that are placed 

directly into college-level courses. When students are placed into courses below college-level, 

this ends up costing the student valuable time, extra tuition and fees, and more hurdles to jump to 

reach their college degree. Some students who are on the borderline of the cut-off score between 

college credit and non-college credit mathematics courses need to be examined more closely for 

the effects on their persistence toward earning college credit and ultimately a college degree 

(Boatman & Long, 2011). 

 

Problem Statement 

 Successfully completing the college-level mathematics course depends on proper 

placement processes such as the ACT mathematics score, the COMPASS mathematics score, or 

successful completion of the prerequisite course. Additionally, completing the college-level 

course may also depend on successfully passing the prior remedial course if the student places 

into remediation, using a grade of C or higher in a course as the definition of success. If a student 

successfully passes the college-level course with a C or higher, then that student was correctly 

placed into the appropriate mathematics course using the placement test score (Medhanie et al., 

2012). However, some students who are placed into remedial courses would have successfully 

completed the college-level course. Students placed into remedial courses are shown to have a 

long-term effect of earning fewer college degrees than students not placed into remediation 

(Boatman & Long, 2011).  
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 Strikingly, the number of students testing into remedial mathematics courses is increasing 

at a large rate. According to Goldrick-Rab (2010), more than 40% of students entering 

community college test into remedial courses with 90% of community college students spending 

up to a year in those courses, especially remedial mathematics. The 40% of students entering 

community college that test into remedial courses had grown to 60% in 2012 (The Carnegie 

Foundation, 2012a) with most of these students not successfully passing the course and many 

dropping out of college entirely. 

Colleges in the state of Alabama have their hands tied when making decisions concerning 

placement into mathematics courses, due to the State of Alabama mandating that placement into 

mathematics courses be determined by either the ACT mathematics score, COMPASS 

mathematics score, or successful completion of the prerequisite course (ACCS, March 2005). 

Colleges in Alabama need to conduct research at their own institution to determine which 

placement process is better in predicting success for their students, in order to decrease extra 

obstacles between students and their college degree. These obstacles could include extra time 

spent in remedial courses not needed, extra tuition and fees, less college-level credits earned, and 

less likelihood of not completing a college degree, just to name a few. College faculty and 

administration need to examine all aspects of assessment, placement, and other factors 

influencing student success in order to make improvements for their institution. 

According to Banta and Blaich (2011), only a small number of faculty analyze the 

assessment techniques on their campus to make informed decisions. Making informed decisions 

is a process of “closing the loop” in terms of taking actual results and using those results to make 

improvements. In order to create effective outcomes from assessment, institutions need to 

implement assessment processes that are ongoing through collection and analysis of data. The 
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ultimate goal of assessment is to make informed decisions based on evidence that promotes 

positive change. Making informed evidence-based decisions is a key step in improving student 

learning and success (Banta & Blaich, 2011).  

 

Purpose of the Study 

 The purpose of this study was to statistically determine if the ACT mathematics 

assessment score, COMPASS mathematics assessment score, or successful completion of the 

prerequisite course is a better predictor of student success in college-level mathematics courses. 

Due to mandatory placement into mathematics courses in the State of Alabama, this study 

assessed student success as defined by earning a grade of C or higher in the mathematics course 

deemed by the students’ placement process. This study included college-level mathematics 

courses, Intermediate/College Algebra and Pre-Calculus Algebra, regardless of delivery 

methods. The prerequisite course for Intermediate/College Algebra is Elementary Algebra, 

whereas the prerequisite course for Pre-Calculus Algebra is Intermediate/College Algebra. Data 

over a 5-year period from Snead State Community College from Fall 2008 through Spring 2013 

semesters were used to answer the question of which placement process, ACT mathematics 

score, COMPASS mathematics score, or successful completion of the prerequisite score is better 

predictor of student success. Summer semesters were not included in this study due to the 

differences in delivery format and scheduled class times compared to fall and spring semesters. 

 Due to the emphasis on student success, colleges need to evaluate assessment and 

placement processes for mathematics courses in order to create an atmosphere that increases 

success. If an institution can determine which placement process better predicts success for 

students, then that institution can increase the number of students that successfully complete the 
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mathematics course and subsequent college-level course to help students achieve their dream of 

a college education. A closer look at the ACT and COMPASS assessment tests and the 

prerequisite mathematics course to determine placement into mathematics courses will help an 

institutions determine which is the better predictor of student success. This study determined 

which placement process, ACT mathematics score, COMPASS mathematics score, or successful 

completion of the prerequisite mathematics course is the better indicator of student success in 

Math 100 (Intermediate/College Algebra), and Math 112 (Pre-Calculus Algebra) at Snead State 

Community College (SSCC). 

 

Significance of the Study 

 The different types of assessment tests used to place students into mathematics courses 

have been researched among scholars of higher education for the last few decades; however, a 

comparison of which process is a better indicator of student success has limited research (Hughes 

& Scott-Clayton, 2011). According to one of the recommendations from the Spellings 

Commission Report, colleges and universities need to be more transparent in order to promote 

accountability (U.S. Department of Education, 2006). One way to increase transparency is 

through sharing information about student success outcomes. Therefore, colleges need to 

determine which placement process is the better indicator of student success at their institution 

and report the findings.  

 This research is important for several reasons. First, understanding which placement 

process is the better predictor of student success will increase institutions knowledge in terms of 

student success. This institutional study can help the student services office when advising 

current or prospective students in regards to mathematics courses. Second, Snead State 
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Community College can implement changes for placement processes with the results from this 

research study. Implementing changes can promote positive change in terms of correct 

placement into mathematics courses at Snead State Community College. Finally, this research 

will fill a gap in the literature with statistically significant data in terms of which placement 

process is the best predictor of student success. 

 Is the ACT mathematics score, the COMPASS mathematics score, or the successful 

completion of the prerequisite course a better indicator of student success in college-level 

mathematics courses?  Due to the limited research on the comparison of assessment processes 

and the large percent of students testing into remedial mathematics courses, this study focused on 

determining the best indicator of student success in the college-level mathematics course. This 

study promises to contribute to the lack of literature on student success in relation to assessment 

placement processes and report the findings. 

 

Operational Definitions 

 Operational definitions are provided for clarity in this study. For the purpose of this 

study, placement processes were defined as the mathematical score on the ACT standardized 

test, the mathematical score on the COMPASS standardized test, and the successful (final course 

grade of C or higher) completion of the prerequisite course. Prerequisite courses were defined as 

MTH 098 (Elementary Algebra) for MTH 100 (Intermediate/College Algebra) and MTH 100 for 

MTH 112 (Pre-Calculus Algebra). A college-level course was defined in this study as MTH 100 

or MTH 112. A developmental/remedial course was defined in this study as MTH 098. Grades 

were defined in this study as A (90-100), B (80-89), C (70-79), D (60-69), F (0-59), W 
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(withdrawal from the course), and I (Incomplete). All grades are rounded to the nearest whole 

number. Success was defined as the student receiving a grade of C or higher in the course.  

 

Organization of the Study 

 The first chapter introduced the problem statement, purpose of the study, significance of 

the study, and operational definitions. Chapter II consisted of a review of the literature pertaining 

to assessment tests, ACT, COMPASS, placement process, student success, and conceptual 

framework. The ACT and COMPASS sections provided an item analysis along with validity and 

reliability of the tests. The placement process section provided ACT and COMPASS benchmark 

(cutoff) scores, and adjusting the cutoff scores. The last section of the Chapter II literature 

review provided information regarding to student success for ACT in Alabama, COMPASS, 

remedial courses, high school courses, final course grade, and instructor status. The 

methodology, Chapter III, for this study includes the research design, research questions, 

assumptions, setting and courses in the ACCS, setting and courses at SSCC, placement process 

at SSCC, description of participants, data collection, research tool, delimitations and limitations, 

data security and confidentiality, data quality, and data analysis. Chapter IV presents the findings 

and data analysis of this study. Chapter V, the final chapter of this dissertation, contains the 

summary of findings, discussion of findings, implications for further research and practice, 

recommendations, relationship of results to theory, limitations, and conclusion.
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CHAPTER II 

REVIEW OF THE LITERATURE 

 This chapter provides an overview of the literature pertaining to the current study. The 

literature review includes literature concerning assessment tests, ACT, COMPASS, placement 

process, and student success. This study is unique due to the limited literature pertaining to 

mathematical courses and placement at Snead State Community College (SSCC). This chapter 

gives an in depth look at the ACT and COMPASS assessment tests along with the pros and cons 

of those tests. Also, a closer look at using benchmark (cutoff) scores for placement along with 

adjusting those cutoff scores is included in this chapter. This chapter concludes with a close look 

at student success in terms of ACT, COMPASS, remedial courses, and high school courses. 

 

Assessment Tests 

 To determine the validity of placement tests, colleges need to examine the performance 

of students in their subsequent college-level mathematics course after successfully passing the 

mathematics course mandated by their assessment test score. Factors to consider when using the 

ACT versus the COMPASS test for placement is the fact that the ACT is a timed, written test 

whereas the COMPASS test is not timed and computer administered. Brothen and Wambach 

(2004) suggest that placing a student in mathematics courses should not be based on one 

assessment process but rather a combination of the ACT score and the COMPASS score. Many 

community college faculty members support the use of mandatory assessment testing due to the 

difficulty of teaching a classroom full of students with a wide range of knowledge and skill 
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levels (Hughes & Scott-Clayton, 2011). However, using a commercially-produced placement test 

raises questions of validity and reliability in regards to placing students correctly into 

mathematics courses in order for students to successfully complete that course and the 

subsequent mathematics course. 

 Assessing students’ basic skills is commonly performed using the ACT or COMPASS 

standardized tests. The ACT was developed to offer an alternative way of assessing basic skills 

rather than using the Scholastic Assessment Test (SAT). The SAT test assesses student aptitude 

and the ACT measures student knowledge and preparation in basic skills (Yin & Volkwein, 

2010).  

 The American College Test (ACT) is a placement test for students entering college to 

determine their level of skill in subjects such as English and mathematics. The ACT placement 

test is designed to place students in appropriate courses in order for that student to achieve 

success and pass the course. The ACT placement test also connects students to appropriate 

resources they may need to help them achieve success in courses (ACT, 2012a). 

 Institutions can place students into mathematics courses using the ACT mathematics 

score, the COMPASS mathematics score, and/or successful completion of the prerequisite 

course. When comparing ACT with COMPASS scores institutions need to remember that the 

tests are not equivalent tests. The two tests have different delivery methods; the ACT is timed 

whereas the COMPASS is untimed. The difficulty level of the items on each test is also not 

equal. Furthermore, the ACT is a paper-pencil test and the COMPASS is a computerized 

assessment test (ACT, 2010a).  
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American College Test (ACT) 

 E. F. Lindquist and the 1946 director of admission and registrar at the University of Iowa, 

Ted McCarrel, had a vision to develop a college admission test. This admission test was 

developed in 1959 and is now known as the American College Testing (ACT) program (ACT, 

2009, p. 4). Lindquist envisioned a uniform testing program for all institutions, and the test to be 

used for admission, advisement, and placement. He wanted the test to determine the ability of the 

student to perform college-level work; therefore, he wanted the ACT test to measure 

achievement not intelligence (IQ). The test could also be used to determine any deficiencies in 

the student (ACT, 2009, pp. 9-10). On September 8, 1959, Lindquist conducted press 

conferences to formally introduce the public to the ACT testing program (ACT, 2009, p. 13). 

The ACT, initially a hand-written test, was designed with a score between zero and 36. In the 

1960s, the average composite score for college-bound students was approximately 20 (ACT, 

2009, p. 15). Most students that score at least 28 on each area of the ACT are classified as the top 

ten percent of students nationally that completed the test (Yin & Volkwein, 2010).  

 According to the ACT (2012g) report on college and career readiness, 

ACT is an independent, not-for-profit organization that provides assessment, research, 
information, and program management services in the broad areas of education and 
workforce development. Each year, we serve millions of people in high schools, colleges, 
professional associations, businesses, and government agencies, nationally and 
internationally. Though designed to meet a wide array of needs, all ACT programs and 
services have one guiding purpose--helping people achieve education and workplace 
success. (ACT, 2012g, p. 39) 
 

ACT’s mission of “helping people achieve education and workplace success” (ACT, 2009, p. 

134) is aided by data collected by ACT and housed on their web-site (http://www.act.org). This 

data can be used by institutions to guide decisions in order to achieve greater success with their 

students (ACT, 2009, p. 134). 
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ACT Item Analysis 

 The ACT test items are in multiple-choice format and each area is timed. The math area 

of the ACT contains 60 questions and students have only 60 minutes to complete those questions 

(ACT, 2007b; Yin & Volkwein, 2010). During the ACT test, calculators are permitted but not 

mandatory (ACT, 2007). The math area of the ACT has a maximum score of 36 (Yin & 

Volkwein, 2010), and the knowledge tested in the 60 items comes from skills students have 

learned through the beginning of the 12th grade (ACT, 2007).  

 After completing the test, students are mailed scores that reflect their knowledge of the 

subject area. The students ACT scores are reported as a total composite score, and scores for 

each area. Furthermore, the report also states the student’s mathematical sub area scores 

including: “Pre-algebra/Elementary algebra, Intermediate algebra/Coordinate geometry, and 

Plane geometry/Trigonometry” (ACT, 2007, p. 10). The Pre-algebra area contains 24 test items, 

the Intermediate algebra/Coordinate geometry area contains 18 items, and the Plane 

geometry/Trigonometry area contains 18 items. 

 The development of a new set of test questions for the ACT test is a 2.5-year process 

involving several steps. The test questions are reviewed for content specifications and statistical 

specifications. In order to provide comparable data from year to year, careful attention is taken to 

keep the structure and categories of the test questions the same with minor variations. Each test 

item is reviewed by a panel of experts for validity. The review panel consists of college and 

university faculty members, high school teachers, curriculum specialists, and diversity experts. 

Also, each question is reviewed for fairness for all students that potentially take the ACT test 

(ACT, 2007b). 
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 The ACT student website (http://www.actstudent.org) provides sets of sample 

mathematics test questions for students to practice before attempting the ACT. The sample 

questions provide a link where students can click on the answer choices and ACT provides 

feedback for each answer choice. The feedback will tell the student if they arrived at the correct 

or incorrect answer for that test item. If the student chooses the incorrect answer, ACT provides 

an explanation of the possible error the student made in order to arrive at that incorrect answer. If 

the student chooses the correct answer, ACT provides a written explanation of how to set up the 

problem, and the correct solution. The ACT student website provides five different practice tests 

for student to attempt (ACT, 2012e). See Table 1 for examples of ACT mathematics questions. 

 

ACT Validity and Reliability 

 Postsecondary institutions can use the ACT test as a measurement of knowledge to 

determine readiness and placement for college-level courses. To continue improving, ACT 

conducts a survey every three to four years to analyze all aspects of the ACT test. The National 

Curriculum Survey brings together more than 20,000 educators from across the nation from 

grades 7-14 to determine what content knowledge is most important for students to know in 

order to be deemed college-ready. Using the survey results enables ACT to use empirical data to 

adjust each area of the ACT test in order to align high school content with the expectations of 

postsecondary institutions (ACT, 2012g). 
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Table 1 

ACT Mathematics Sample Questions 

Sample Questions Correct Answer Example of Feedback 
Ms. Hernandez began her math class by 
saying:  
 
I'm thinking of 5 numbers such that their mean 
is equal to their median. If 4 of the numbers 
are 14, 8, 16, and 14, what is the 5th number? 
 
What is the 5th number Ms. Hernandez is 
thinking of?  
A. 13 
B. 14 
C. 15 
D. 16 
E. 18 

E Correct! 
The correct answer is E. Since there 
will be an odd number of terms, the 
median will have to be the middle 
number. Write out the numbers in 
the original set in numerical order. 
You will see no matter where you 
place the 5th term, the median will 
be 14. Ms. Hernandez said that the 
mean is equal to the median, so the 
mean is also going to be 14. If x = 
the 5th number, then the mean is 14 
= . So, 14(5) = 52 + x, or x = 18. 
 

Which of the following is equivalent to 

?  

A.  

B.  

C.  

D.  

E.  

 

 
 

E 

 

Correct! 

The correct response is E. To add 
fractions, you need a common 
denominator. In this problem, k(k + 
5) can be used as the common 
denominator. Then you need to 
convert each fraction to an 
equivalent fraction with the 

common denominator: = 

and = . So, + 

= =  

 

Note. Adapted from “Sample mathematics questions: Set 5,” by ACT, 2012e, Retrieved from 
http://www.actstudent.org/sampletest/math/math_05.html.  
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 Medhanie et al. (2012) tested the validity and reliability of a nationally-standardized 

college mathematics placement test (ACCUPLACER), along with the American College Test 

(ACT). Data were collected using 6,471 college freshman from 300 Midwestern high schools 

that subsequently enrolled in 28 public colleges or universities. The data were collected in the 

Fall 2002 and Fall 2003 semesters. In order to validate the placement tests, student performance 

was examined in their subsequent college-level mathematics courses. To validate the placement 

test, institutions need to collect data on students placed in mathematics courses according to their 

assessment test score and track them through their college-level course. If a student successfully 

completed the college-level course with a C or higher, then that student was counted as being 

correctly placed into the appropriate mathematics course via the placement test. The authors 

pointed out that the ACT mathematics test covers topics in math that include geometry and 

trigonometry, but yet the ACT assessment test is trying to place students in to algebra type 

classes. Therefore, the ACT assessment test covers a wide range of mathematics topics not 

necessarily presented in a College Algebra course. The researchers determined that the ACT 

mathematics test was a reliable predictor of student success in developmental and non-

developmental mathematics courses (Medhanie et al., 2012) even though the test incorporated 

knowledge from geometry and trigonometry. 

 

Conclusion of American College Test (ACT) 

 The ACT was initially designed to create a uniform test that measures achievement, not 

intelligence level. The ACT compares scores of individuals to other test-takers across the nation. 

Success in the educational setting and the workplace was also an initial creation of the ACT. The 

math area of the ACT is multiple-choice containing 60 items. Although the ACT is reviewed by 
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a panel for validity, a new test takes two and one-half years to complete which can place the 

correlation of the test items to the content taught in high schools on shaky ground. Another 

assessment test commonly used by institutions is the COMPASS test. 

 

Computer-Adaptive Placement Assessment and Support System (COMPASS) 

 In 1992, a computer-delivered assessment test was introduced (ACT, 2009). The 

Computer-Adaptive Placement Assessment and Support System (COMPASS) provided a 

quicker method for institutions to use in assessing the achievement levels of students (ACT, 

2009, p. 98). The COMPASS test is not only efficient, but also a low-cost way of providing the 

institution with the information needed to place students into courses. The COMPASS is also an 

effective way of analyzing students’ skill levels in the subject areas of writing skills, reading, and 

mathematics (ACT, 2007a).  

 The mathematics area of the COMPASS test assesses the students’ skills in basic 

mathematical operations, application problems, and analysis skills in relationship to 

mathematical operations from the five subject areas: “Pre-Algebra, Algebra, College Algebra, 

Geometry, and Trigonometry” (ACT, 2012d, para. 1). The Pre-Algebra area of the COMPASS 

evaluates students’ basic knowledge of: “Integers; Decimals; Exponents, square roots, and 

scientific notation; Fractions; Percentages; and Averages (means, medians, and modes) (ACT, 

2012d, para. 2). The Algebra area of the COMPASS evaluates students’ skills in the areas of:  

“Substituting values; Setting up equations; Factoring polynomials; Exponents and radicals; Basic 

operations/polynomials; Linear equations/one variable; Linear equations/two variable; and 

Rational expressions” (ACT, 2012d, para. 2).  
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 Calculator use is allowed during the computerized COMPASS assessment exam. 

However, there are strict guidelines to follow as to what type of calculator is allowed during 

testing. Restricting the types of calculators used during testing assures equality for all test takers. 

According to ACT (2012), the calculators not permitted to use during the COMPASS test are:  

Pocket organizers; Handheld or laptop computers; Electronic writing pads or pen-input 
devices--The Sharp EL 9600 is permitted; Models with a QWERTY (typewriter) keypad 
(although calculators with letters on the keys are permitted as long as the keys are not 
arranged in QWERTY format); Models with a built-in capability of simplify algebraic 
expressions, multiply polynomials, or factor polynomials (often called Computer Algebra 
Systems)--Prohibited calculators in this category include: Casio: Algebra fx 2.0, ClassPad 
300, and all model numbers that begin with CFX-9970G; Texas Instruments: All model 
numbers that begin with TI-89 or TI-92; and Hewlett-Packard: hp 48GII and all model 
numbers that begin with hp 40G or hp 49G. (ACT, 2012c, para. 2) 

 
Also, sharing of calculators with other test-takers is not permitted, and calculators are not 

provided by the test site. Students may bring spare calculators or batteries on test day (ACT, 

2012c).  

 When the student completes the COMPASS assessment test, the computer software 

immediately generates a report called a Student Advising Report (SAR). The report gives the 

student recommendations concerning which courses to begin with in order to achieve success. 

Success is defined as the student receiving a grade of C or higher in the course in which the SAR 

recommends. If the student wants to improve their math placement, the student can meet with an 

advisor to determine deficient areas and “brush-up” on those skills before retesting (ACT, 

2007a). 

 

COMPASS Item Analysis 

 The COMPASS test is an untimed multiple choice formatted assessment. The test covers 

basic skills, application, and analysis type problems (ACT, 2004b). The COMPASS 
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Mathematics Test contains items from five areas: “Pre-algebra, Algebra, College Algebra, 

Geometry, and Trigonometry” (ACT, 2007a, p. 4). The test also contains 15 diagnostic tests or 

sub-area tests for the Pre-algebra and Algebra areas. The Numerical Skills/Pre-Algebra area 

contains sub-areas that include: “Operations with integers; Operations with Fractions; Operations 

with Decimals; Exponents, Square Roots, and Scientific Notation; Ratios and Proportions; 

Percentages; and Averages (means, medians, and modes)” (ACT, 2007a, p. 4). The Numerical 

Skills/Pre-Algebra area covers topics that would appear in a first algebra course (ACT, 2004b). 

For samples of numerical skills/pre-algebra COMPASS questions, see Table 2. 

 The Algebra area of the COMPASS test contains sub-areas that include: “Substituting 

values; Setting up Equations; Basic Operations with Polynomials; Factoring Polynomials; Linear 

Equations with One Variable; Exponents and Radicals; Rational Expressions; and Linear 

Equations in Two Variables” (ACT, 2007a, p. 4). The Algebra area of the test covers topics that 

would appear in elementary algebra, geometry, and intermediate algebra courses (ACT, 2004b). 

For samples of Algebra COMPASS questions, see Table 3. 

 The College Algebra area of the test includes content about: “Functions; Exponents; 

Complex Numbers; Arithmetic and Geometric Sequences and Series; and Matrices (basic 

operations, equations, and determinants” (ACT, 2004a, para. 1). For samples of College Algebra 

COMPASS questions, see Table 4. The Geometry area of the test includes content about 

“Triangles (perimeter, area, Pythagorean theorem, etc.); Circles (perimeter, area, arcs, etc.); 

Angles (supplementary, complementary, adjacent, vertical, etc.); Rectangles (perimeter, area, 

etc.); Three-dimensional concepts; and Hybrid (composite) shapes” (ACT, 2004a, para. 2). For 

samples of Geometry COMPASS questions, see Table 5. The Trigonometry area of the test 

includes content about: “Trigonometric functions and identities; Right-triangle trigonometry; 
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Trigonometric equations and inequalities; Graphs of trigonometric functions; and Special angles 

(multiples of 30 and 45 degrees)” (ACT, 2004a, para. 3). For samples of Trigonometry 

COMPASS questions, see Table 6. 

 

Table 2 

COMPASS Numerical Skills/Pre-Algebra Sample Questions 

Sample Questions Correct Answer Content Area 
54 6	 2 6 	? 
 
A. 6       B. 24       C. 27    D. 30       E. 57 
 

E Operations with Integers 

If 	 		 	 	 		  is calculated and the answer 

reduced to simplest terms, what is the denominator 
of the resulting fraction? 

 
A. 24      B. 12       C. 6     D. 4        E. 3 

B Operations with Fractions 

Four students about to purchase concert tickets for 
$18.50 for each ticket discover that they may 
purchase a block of 5 tickets for $80.00. How much 
would each of the 4 save if they can get a fifth 
person to join them and the 5 people equally divide 
the price of the 5-ticket block? 

 
A. $1.50      B. $2.50       C. $3.13 
 
D. $10.00    E. $12.50 

B Operations with Decimals 

Adam tried to compute the average of his 7 test 
scores. He mistakenly divided the correct sum of all 
his test scores by 6, which yielded 84. What is 
Adam’s correct average test score? 

 
A. 70      B. 72       C. 84    D. 96       E. 98 

B Averages 

Note. Adapted from “COMPASS/ESL sample test questions – a guide for students and parent: 
Mathematics: Numerical skills/pre-algebra, algebra,” by ACT, 2004b, Retrieved from 
http://www.act.org/compass/sample/pdf/numerical.pdf. 
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Table 3 

COMPASS Algebra Sample Questions 

Sample Questions Correct Answer Content Area 
An airplane flew for 8 hours at an airspeed of x 
miles per hour (mph), and for 7 more hours at 325 
mph. If the average airspeed for the entire flight was 
350 mph, which of the following equations could be 
used to find x? 
 
A. x + 325 = 2(350) 
B. x + 7(325) = 15(350) 
C. 8x – 7(325) = 350 
D. 8x + 7(325) = 2(350) 
E. 8x + 7(325) = 15(350) 
 

E Setting up Equations for Given 
Situations 

What is the sum of the polynomials 3a2b + 2a2b2 and  
-ab2 + a2b2 ? 
 
A. 3a2b  - ab2 + 3a2b2 
B. 3a2b – ab2 +2a2b2 
C. 2a2b  + 3a2b2 
D. 2a2b3  +  2a4b4 
E. -3a3b3  +  2a4b 
 

A Basic Operations with 
Polynomials 

Which of the following is a factor of  x2-5x-6? 
 
A. x-5 
B. x-4 
C. x+2 
D. x+5 
E. x+10 
 

B Factoring Polynomials 

What is the slope of the line with the equation  
2x+3y+6=0? 
 
A. -6   B. -3    C. -2    D. -2/3    E. 2/3 
 

D Linear Equations in Two 
Variables 

Note. Adapted from “COMPASS/ESL sample test questions – a guide for students and parent: 
Mathematics: Numerical skills/pre-algebra, algebra,” by ACT, 2004b, Retrieved from 
http://www.act.org/compass/sample/pdf/numerical.pdf. 
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Table 4 

COMPASS College Algebra Sample Questions 

Sample Questions Correct Answer Content Area 
What is the next term in the geometric sequence:  
16, -4, 1, -1/4, … ? 
 
A. -1/8     B. 0    C. 1/16    D. 1/8   E. ½ 
 

C Arithmetic and Geometric 
Sequences and Series 

A manufacturing company processes raw ore. The 
number of tons of refined material the company can 
produce during t days using Process A is A(t) = t2 + 
2t and using Process B is B(t) = 10t. The company 
has only 7 days to process ore and must choose 1 of 
the processes. What is the maximum output of 
refined material, in tons, for this time period? 
 
A. 8    B. 10     C. 51     D. 63    E. 70 
 

E Functions 

If A =	 2 4
6 0

  and  B = 2 4
6 0

  ,   

then  A  -  B = ? 
 

A. 0 0
0 0

          B. 1 0
0 1

     C. 0 8
0 0

 

 

D. 4 0
12 0

          E. 4 8
12 0

 

 

E Matrices (basic operations, 
equations, and determinants) 

The imaginary number i is defined such that i2 = -1. 
What does  i  +  i2  +  i3 + . . . + i23  equal? 
 
A. I      B. –I   C. ‐1   D. 0   E. 1 

C Complex Numbers 

Note. Adapted from “COMPASS/ESL sample test questions – a guide for students and parent: 
Mathematics: College algebra, geometry, trigonometry,” by ACT, 2004a, Retrieved from 
http://www.act.org/compass/sample/pdf/geometry.pdf. 
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Table 5 

COMPASS Geometry Sample Questions 

Sample Questions Correct Answer Content Area 
A person had a rectangular-shaped garden with sides of 
lengths 16 feet and 9 feet. The garden was changed into 
a square design with the same areas as the original 
rectangular-shaped garden. How many feet in length 
are each of the sides of the new square-shaped garden? 
 
A. 7     B. 9   C. 12   D. 5√7    E. 16 
 

C Area of Rectangles 

In the figure below, Triangle ABC is a right triangle. 
The length of  is 6 units and the length  of  is 3 
units. What is the length, in units, of  ?     
                                A 
 
                               ?              6 
 
 
                               C         3           B 
 
A. 5           B. 3√3           C. 3+ √5                  
 
D. 3√5          E. 3√6 
 

B Triangles 

A rectangular box with a base 2 inches by 6 inches is 
10 inches tall and holds 12 ounces of breakfast cereal. 
The manufacturer wants to use a new box with a base 
of 3 inches by 5 inches. How many inches tall should 
the new box be in order to hold exactly the same 
volume as the original box?  (Note: The volume of a 
rectangular box may be calculated by multiplying the 
area of the base by the height of the box.) 
 
A. 8    B. 9    C. 10    D. 11    E. 12 

A Three-Dimensional Concepts 

Note. Adapted from “COMPASS/ESL sample test questions – a guide for students and parent: 
Mathematics: College algebra, geometry, trigonometry,” by ACT, 2004a, Retrieved from 
http://www.act.org/compass/sample/pdf/geometry.pdf. 
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Table 6 

COMPASS Trigonometry Sample Questions 

Sample Questions Correct Answer Content Area 
If sin α = 12/13, and cos α = 5/13, then tan α = ? 
 
A. 5/12  
B. 7/13 
C. 12/5 
D. 17/13 
E. 60/13 
 

C Functions and Identities 

What is the smallest positive value for x where 
y = sin 2x  reaches its maximum? 
 
A. π/4 
B. π 
C. 3π/2 
D. 2π 
E. 5π/2 
 

A Special Angles 

In the right triangle below, the length of  is 13 units 
and the length of  is 12 units. What is the tangent of   
∠ A  ? 
 
A. 12/5 
B. 13/12 
C. 12/13 
D. 5/12 
E. 5/13 

A Right Triangle 

Note. Adapted from “COMPASS/ESL sample test questions – a guide for students and parent: 
Mathematics: College algebra, geometry, trigonometry,” by ACT, 2004a, Retrieved from 
http://www.act.org/compass/sample/pdf/geometry.pdf. 
 
 
 
 Students advance through the COMPASS test and answer the questions at their own pace. 

If a student consistently answers the beginning algebra questions incorrectly, then the 

COMPASS software directs that student to basic math questions. Once a student is directly down 

to basic math questions, then that student cannot advance back up to the algebra type questions. 

Therefore, the student will not be able to place into an algebra class once moved down to basic 

math questions. If a student answers the beginning algebra questions correctly, then that student 
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progresses up to college algebra level questions. If the intermediate and college-level questions 

are answered correctly, then the student advances to the trigonometry area (ACT, 2004b). 

 When an institution orders the COMPASS software package, the package comes 

preloaded with questions. However, an institution can customize the COMPASS test for their 

college by building their own questions. If an institution builds their own COMPASS questions, 

then they can correlate the questions with the mathematics courses taught at their specific 

institution (ACT, 2007a). 

 The figures below provide a glimpse of a mathematics COMPASS test question and the 

location of the calculator button. The calculator in COMPASS can be displayed as either a basic 

or a scientific calculator. For samples of COMPASS questions and online calculators, see 

Figures 1, 2, 3, and 4. 

 

 
 
Figure 1. COMPASS computerized sample test question.  
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Figure 2. Location of the calculator button on the COMPASS computerized sample test 
question. 
 
 
 

 
 
Figure 3. Sample of the standard view calculator on the COMPASS computerized test.  
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Figure 4. Sample of the scientific calculator on the COMPASS computerized test.  
 
 
 
COMPASS Validity and Reliability 

 Waycaster (2004) assessed how well the ASSET, COMPASS, and in-house readiness 

tests placed students into developmental mathematics courses at Southwest Virginia Community 

College. The research was conducted using 364 students currently taking mathematics courses at 

the college. Several independent variables were identified and used in a multiple regression. 

These variables included: the site of the course, in-house placement test, COMPASS score, 

ASSET score, age, gender, grade point average (GPA), fall term, spring term, and developmental 

math course. The dependent variable was the core final exam score. The multiple regression 

revealed that only five of the variables proved to be significant predictors of core final exams. 

The five variables were site, ASSET score, age, GPA, and developmental math course taken. 

This study determined that the COMPASS placement score was not an indicator of success on 

the core final exam (Waycaster, 2004). 
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 However, Donovan and Wheland (2008) compared the ACT and COMPASS tests for 

reliability in placing students correctly into remedial or non-remedial mathematics courses at an 

urban college in Ohio. The ACT and COMPASS tests used for placement into remedial 

mathematics courses were investigated and it was determined that female placement test scores 

were statistically significantly lower than the placement test scores for males, no matter how the 

data were analyzed. On the other hand, the findings also indicated that the final course grades for 

females were higher in the remedial course than males. Therefore, the investigation suggests that 

the ACT and COMPASS tests were better predictors of success for males rather than for females 

at this college in Ohio (Donovan & Wheland, 2008).  

 As shown in the research of Waycaster (2004), and Donovan and Wheland (2008), 

institutions can conduct research and determine that an assessment test be a valid indicator of 

student success at one college but not at a different college. Due to differences in variables such 

as geographical location and student characteristics, institutions need to conduct their own 

statistical research to determine if the assessment tests in place are true indicators of student 

success at their institution. 

 

Conclusion of COMPASS 

 The 1992 creation of the COMPASS test provided an additional avenue other than the 

ACT to assess student knowledge in a subject matter. The COMPASS is an untimed test that is 

efficient with low-costs in administering and quick to provide test results. A major advantage to 

the COMPASS compared to the ACT is the fact that individuals advance through the test at their 

own pace which could ease test anxiety for some test takers. The COMPASS test is delivered to 

the institution with pre-loaded questions that can be adapted by the institution creating their own 
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questions. Due to the differences in the ACT and COMPASS assessment tests, institutions need 

to examine the pros and cons of standardized testing. 

 

Pros and Cons of Standardized Testing 

 Standardized tests such as ACT and COMPASS are commonly used in colleges for 

admission and placement (Yin & Volkwein, 2010). Individuals that take a standardized test have 

their scores compared to a pre-established standard (ACT, 2007b). To support the quality of a 

standardized test, the instrument is subjected to empirical reliability and validity testing. Results 

of the validation process are often published by the professional testing associations such as ACT 

or COMPASS (ACT, 2009). The use of standardized tests in college admission and placement 

processes contain mixed reviews of advantages (pros) and disadvantages (cons) (ACT, 2012f; 

Flanagan, Mascolo, & Hardy-Braz, 2009; Gordon, 2006; Linn, 2009; Maki, 2009; Ragan, Li, & 

Matos-Diaz, 2011; Soares, 2012; Yin & Volkwein, 2010).  

According to Flanagan, Mascolo, and Hardy-Braz (2009), there are advantages to 

standardized testing (2009). An advantage relates to the quantifiable results of the standardized 

tests that indicate the individual’s strengths and weaknesses, which can be identified for further 

assessment (Gordon, 2006). Another advantage to standardized testing is its use in tracking the 

students’ progress over a certain period of time (Flanagan, Mascolo, & Hardy-Braz, 2009). 

According to Gordon (2006), college administrators like the ease of use in using standardized 

tests. Maki (2009) also indicated an advantage to standardized tests, stating that they are quick 

and efficient in terms of making judgments, and that administrators are happy with the efficiency 

and ease of use of the tests (Gordon, 2006). Along with the advantages to standardized testing, 
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there are also disadvantages (Gordon, 2006; Linn, 2009; Maki, 2009; Ragan, Li, & Matos-Diaz, 

2011; Soares, 2012). 

According to many researchers, there are numerous disadvantages of standardized tests 

(Gordon, 2006; Linn, 2009; Maki, 2009; Ragan, Li, & Matos-Diaz, 2011; Soares, 2012). Several 

of the disadvantages of standardized testing pertain to individuals with disabilities, minorities, 

women, and students from low socioeconomic status (Soares, 2012; Wiliam, 2010). Females 

tend to score lower on standardized tests, but actually earn higher college grades than males 

(Ragan, Li, & Matos-Diaz, 2011). Due to the cost of test prep courses for standardized tests, 

students from low-income families are at a disadvantage compared to students that can afford the 

“coaching” on how to take a multiple-choice test (Ragan, Li, & Matos-Diaz, 2011). According to 

Maki (2009), standardized tests are not capable of measuring the levels of achievement of 

diverse learners. Standardized tests also measure an individual’s cognitive factors at a moment in 

time. This could be a disadvantage if that individual is fatigued, sick, or distracted when 

completing the test. Flanagan, Mascolo, and Hardy-Braz (2009) listed a major disadvantage of 

standardized testing as the lack of relationship between tasks required to complete coursework to 

the standardized test items; it simply measures what the individual has learned and not what the 

individual is capable of learning (Flanagan, Mascolo, & Hardy-Braz, 2009). According to 

Gordon (2006), standardized tests do not measure non-manipulative techniques, conceptual 

understanding, or contextual applications. Maki (2009) stated that standardized multiple-choice 

tests are ineffective because they do not measure how students think or look for new ways to 

solve a problem. 
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ACT Pros and Cons 

 According to Yin and Volkwein (2010), there are pros and cons associated with the ACT 

assessment test. Positive aspects of the ACT assessment test include that it is a quantitative test, 

and that the subjective evaluation of instructors is eliminated. However, a con of the ACT test is 

the fact that it is a timed test which creates test anxiety among some students. The increased test 

anxiety can have a negative effect on the performance of students and the result is not an 

accurate assessment of the knowledge they actually possess about a subject matter (Yin & 

Volkwein, 2010). 

 

COMPASS Pros and Cons 

 There are pros and cons associated with the COMPASS assessment test (Yin & 

Volkwein, 2010). The COMPASS assessment test, commonly used by institutions, is a multiple-

choice computerized test that assesses the test-takers knowledge of mathematical skills from 

basic math through trigonometry. An advantage of the COMPASS test is that it is untimed 

(ACT, 2004b; Yin & Volkwein, 2010) which eases the test-takers anxiety. A disadvantage of the 

COMPASS test is that it does not assess critical thinking or problem solving skills as well as the 

ACT test (Yin & Volkwein, 2010). According to Gordon (2006), the COMPASS test is best 

suited for students from a traditional mathematics high school curriculum transferring into a 

traditional mathematics college curriculum. 

 Also, because the COMPASS test is a computer-based test, instantaneous results are 

provided to the students. The results provide information to the student concerning with which 

course to begin. This recommended beginning course will give the student the best chance of 

success. Furthermore, since the COMPASS test is computer-based, the student has flexibility in 
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taking the test either at the site of the institution or at an off-campus site. Another advantage of 

the COMPASS test is the fact it can be customized to meet the needs of students at your 

institution (ACT, 2012f).  

 The instantaneous results provided to the student are an advantage of using the 

COMPASS test because the results provide the student with a Student Advising Report (SAR) 

that points out weaknesses in the subject. The student can then “brush-up” on these areas of 

weakness before starting a course. The SAR report provides information which can include the 

following: student identification code, address, test date, test location, student background 

information and educational plans, help requested by the student, assessment results, any related 

recommendations, and a summary of test scores along with the time the student spent on each 

area of the COMPASS test. Institutions can customize the SAR report to include up to 40 

questions developed locally by the institution. The SAR reports instantaneous results and 

therefore can be used for immediate advising and registration. ACT also provides services to 

help institutions evaluate data. An institution can use the Course Placement Service (CPS) 

provided by ACT that provides information to validate cutoff scores currently used by the 

institution. 

 

Conclusion of Pros and Cons of Standardized Testing 

 States that require standardized testing as far as placement into college-level courses such 

as Alabama need to realize the pros and cons of the test chosen. Standardized tests such as ACT 

and COMPASS have their advantages in terms of comparing apples-to-apples, but also have 

their disadvantages in terms of assessing an individual’s capability of taking a multiple-choice 

test at a certain moment in time. Student success cannot always be assessed through standardized 
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tests. Success can be contributed to intellectual ability and self-control. Intellectual ability helps 

individuals solve problems outside the formal classroom instruction, whereas self-control 

contributes to study habits, completion of homework, and positive attitudes needed for success 

inside the classroom (Duckworth, Tsukayama, & Quinn, 2012). A major disadvantage of 

standardized testing is the lack of a standard national curriculum (Gordon, 2006; Linn, 2009). 

Not having a standard curriculum presents a problem in terms of what and how to assess 

information. The development and reliability testing of newer versions of standardized tests 

involve a long costly process (Gordon, 2006). Another disadvantage of standardized tests is the 

lack of equal coverage of each subject matter (Geiser, 2009). Most importantly, with these 

advantages and disadvantages of standardized testing, institutions need to conduct their own 

research in order to determine validity and reliability of using standardized tests for placement. 

 

Placement Process 

 Many factors can be considered when determining success in college, but none as 

important as the placement process used to determine into which mathematics course a student is 

placed. Incorrectly placing a student into a remedial course when they are capable of 

successfully passing the college-level course is frustrating for the student because this results in a 

waste of money and time. Likewise, placing a student into a college-level course they are not 

prepared to take results in the student experiencing frustration and sometimes failure (ACT, 

2008).  

 When placing students into mathematics courses, institutions need to be aware that the 

ACT and COMPASS tests are not equal. Due to the ACT and COMPASS test and scores not 

being equal, a concordance method can be used to create a comparison of the two tests. A 
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concordance table was developed using test scores from 1994 through 2009 from students that 

took both the ACT and the COMPASS tests. A total of 42,478 test scores were evaluated for the 

COMPASS College Algebra and ACT mathematics tests to create the Concordance Tables 

(ACT, 2010a). 

 Three Concordance Tables were created for Pre-Algebra, Algebra, and College Algebra, 

as shown in Tables 7, 8, and 9. The individual tests scores from the ACT and COMPASS are not 

interchangeable due to the difference in testing, because some students would perform better due 

to different testing conditions. The Concordance Tables are a “guide” to placing students into 

mathematics courses. An institution can establish “temporary” COMPASS cutoff scores using 

the ACT 2010 Concordance Tables. Each institution is encouraged to research their own 

institution and establish cutoff scores, and these “new” cutoff scores should be validated over 

time to establish effectiveness of the cutoff scores (ACT, 2010a). 
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Table 7 

COMPASS Pre-Algebra to ACT Math Concordance Table, N=152,675 

COMPASS  
Pre-Algebra  
scale score 

 
 

Concorded ACT Math score 
17-20 13 
21-26 14 
27-33 15 
34-41 16 
42-48 17 
49-56 18 
57-63 19 
64-69 20 
70-73 21 
74-77 22 
78-81 23 
82-86 24 
87-89 25 
90-92 26 
93-94 27 
95-96 28 

97 29 
98 30 
99 32 

Note. Use this table when placement is reviewed for Basic Math and Elementary Algebra 
courses. Adapted from “Concordant ACT, COMPASS, and ASSET scores,” by ACT, 2010a, 
Retrieved from http://www.act.org/compass/resources/html.  
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Table 8 

COMPASS Algebra to ACT Math Concordance Table, N=175,039 

COMPASS  
Algebra  

scale score 

 
 

Concorded ACT Math score 
16-17 14 
18-20 15 
21-25 16 
26-30 17 
31-35 18 
36-40 19 
41-44 20 
45-49 21 
50-54 22 
55-60 23 
61-67 24 
68-75 25 
76-82 26 
83-89 27 
90-93 28 
94-95 29 
96-97 30 

98 31 
99 33 

Note. Use this table when placement is reviewed for Intermediate Algebra and College Algebra 
courses. Adapted from “Concordant ACT, COMPASS, and ASSET scores,” by ACT, 2010a, 
Retrieved from http://www.act.org/compass/resources/html. 
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Table 9 

COMPASS College Algebra to ACT Math Concordance Table, N=42,478 

COMPASS  
Algebra  

scale score 

 
 

Concorded ACT Math score 
15 13 

16-17 14 
18-22 15 
23-26 16 
27-33 17 
34-39 18 
40-45 19 
46-49 20 
50-53 21 
54-55 22 
56-59 23 
60-62 24 
63-66 25 
67-71 26 
72-75 27 
76-79 28 
80-83 29 
84-85 30 
86-87 31 
88-89 32 
90-96 33 

97 34 
98-99 36 

Note. Use this table when placement is reviewed for Business Calculus, Trigonometry, or 
Calculus I courses. Adapted from “Concordant ACT, COMPASS, and ASSET scores,” by ACT, 
2010a, Retrieved from http://www.act.org/compass/resources/html. 
 
 
 
Placement Process Using ACT Benchmark (cutoff) Scores 

 After researching high school students for 40 years, ACT devised benchmarks or cutoff 

scores; quantitative measures for institutions to follow in order for students to achieve greater 

success in college (ACT, 2009). The ACT benchmarks were determined by research data 

collected from 98 institutions with over 90,000 students. The database included first-year 

students across the United States enrolled in two-4-year postsecondary institutions. The resulting 

established benchmarks are considered guidelines for institutions to use when looking at typical 
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students and typical colleges. The ACT benchmarks are minimum values that students need to 

score on their assessment test in order to be labeled as college ready (ACT, 2010b). 

 “College and career readiness” is defined by ACT as the “acquisition of the knowledge 

and skills a student needs to enroll and succeed in credit-bearing first-year courses at a 

postsecondary institution (such as a two- or 4-year college, trade school, or technical school) 

without the need for remediation” (ACT, 2012g, p. 5). The minimum scores determined by ACT 

“are the minimum scores needed on the ACT subject area tests to indicate a 50% chance of 

obtaining a B or higher or about a 75% chance of obtaining a C or higher in corresponding 

credit-bearing first-year college courses” (ACT, 2012g, p. 3). 

 One ACT benchmark is for the college-level mathematics course titled College Algebra. 

ACT set benchmarks for College Algebra because it is the first college credit course that most 

college students enroll in during their first year (ACT, 2010b). The college readiness benchmark, 

according to ACT, for the mathematics area of the test is 22. Scoring 22 or higher on the 

mathematics area of the ACT test classifies a student ready for College Algebra (ACT, 2012g). 

 ACT points out that using their cutoff score guidelines does not guarantee student success 

due to other factors such as study skills and motivation that affect student performance (ACT, 

2007b). However, ACT does offer services for postsecondary institutions to use in order to 

validate benchmarks and make any adjustments according to the results of the services or study. 

Due to institutions possessing different characteristics, colleges need to validate their benchmark 

scores to determine validity for their institution (ACT, 2010b). 

 In 2012, data from approximately 1.66 million (52%) United States high school graduates 

that took the ACT while still attending high school (ACT, 2012g). This 52% was an increase 

from 2008 where only 43% took the ACT. With this 9% increase in students taking the ACT, the 
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test scores reported did not show a noticeable change. The mathematics area of the ACT in 2008 

had an average score of 21.0, and in 2012 this score increased only slightly to 21.1. The data 

revealed that students that took less than the core required mathematics courses in high school 

averaged scoring around 19 on the ACT, whereas students that took the core or more required 

mathematics courses averaged scoring closer to 22. Of the 52% of all high school graduates in 

2012, only 46% of those met the benchmark for readiness in mathematics. This 46% was a slight 

improvement over 2008 where only 43% met the mathematics benchmark. The data also 

revealed that another 9% of students only missed the benchmark by 2 points on their ACT test 

(ACT, 2012g). 

 

Placement Process using COMPASS Benchmark (cutoff) Scores 

 The COMPASS assessment test is designed to help institutions place students into 

courses correctly in order for the student to successfully complete the course. Students are placed 

into either a college-level or remedial mathematics course using their COMPASS score. Some 

institutions use a range of scores for placement instead of one minimum cutoff score. The range 

of scores is often referred to as a decision zone. Institutions can adjust the cutoff score for their 

college by moving the minimum cutoff score either up or down as long as they stay within the 

decision zone. For example, according to ACT (2008), if a student scores between a 25 and 28 

on the COMPASS writing skills test, then that student has an estimated 50% success rate in the 

college-level English course. ACT cautions that the cutoff scores are merely guides, and for 

institutions not to use these are rigid rules (ACT, 2008).  

 ACT set the college readiness benchmark at 52 for the Algebra area of the COMPASS 

assessment test (ACT, 2010b). If a student scores at least the minimum benchmark, then the 
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student has a high probability of successfully passing the College Algebra course. “Success” is 

defined by ACT as a student earning a grade of C or higher in the course. The probability refers 

to the percent or chance of a student earning a certain grade. The minimum benchmark score 

reflects “approximately a 50% chance of earning a B or higher and approximately a 75% chance 

of earning a C or higher in the corresponding college course or courses” (ACT, 2010b, p.3). 

 The COMPASS computerized test package comes with predefined cutoff scores that are 

nationally-based and correlate to the mathematics area of the ACT test as shown in Table 10. 

ACT (2007a) defines Elementary Algebra as a course with an arithmetic prerequisite, which is 

equivalent to MTH 098 at SSCC. ACT (2007a) also defines Intermediate Algebra as a course 

with an Elementary Algebra prerequisite, which is equivalent to MTH 100 at SSCC. 

Furthermore, ACT (2007a) defines College Algebra as a course with an Intermediate Algebra 

prerequisite, which is equivalent to MTH 112 at SSCC. Institutions may have to adjust the 

predefined cutoff scores to reflect appropriate placement for their institution. Institutions can 

create their own cutoff scores that reflect the skills needed to successfully pass the mathematics 

courses at their institution. The preloaded cutoff scores are minimum COMPASS scores that 

would predict a student successfully passing the course recommended on their advising report 

(ACT, 2007a).  

 Belfield and Crosta (2012) researched and reported in a working paper that the accuracy 

of placement tests and the use of their cutoff scores have received limited research. Also, the 

limited research on validity of placement tests was conducted by the test-makers themselves, 

which leads to questions of reliability. Belfield and Crosta’s (2012) working paper was 

conducted statewide using a community college system to determine which placement process is 

most valid for placing students into developmental education. The working paper reported that 
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the COMPASS assessment test was determined to have a stronger correlation with 

developmental education grades over other assessment tests. However, the COMPASS 

assessment test was not considered a good predictor of developmental course outcomes. 

Therefore, the research findings indicated that assessment placement scores for developmental 

education classes are not good predictors of student success in passing the developmental classes 

(Belfield & Crosta, 2012). 

 

Table 10 

COMPASS Default Cutoff Scores That Are Pre-loaded In the COMPASS Software, with Related 
Values On the ACT Mathematics Test 
 
ACT  
Math 

COMPASS  
Scores 

Course  
Recommendations 

 Pre-Algebra  
0-17 0-43 Arithmetic Review experiences 

18-20 44-100 Elementary Algebra or courses with arithmetic prerequisite 
   
 Algebra  

18-20 0-45 Elementary Algebra or courses with arithmetic prerequisite 
21-22 46-65 Intermediate Algebra or courses with elementary algebra prerequisite 

   
21-22 46-65 Intermediate Algebra or courses with elementary algebra prerequisite 
23-25 66-100 College Algebra or courses with intermediate algebra prerequisite 

   
 College 

Algebra 
 

23-25 0-45 College Algebra or courses with intermediate algebra prerequisite 
26-24 46-100 Trigonometry or Business Calculus or courses with college algebra 

prerequisite 
   
 Trigonometry  

26-27 0-45 Trigonometry or Business Calculus or courses with college algebra 
prerequisite 

28-36 46-100 Calculus I or courses with college algebra and trigonometry prerequisites 
Note. Adapted from “COMPASS guide to effective student placement retention in mathematics,” 
by ACT, 2007a, Retrieved from http://www.act.org/compass/pdf/MathPlacementGuide.pdf. 
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Adjusting Cutoff Scores 

 In order for an institution to determine if the cutoff score determined by ACT is 

appropriate for their institution, ACT recommends that an analysis of ACT scores compared to 

course placement and success be reviewed every few years. An institution must determine the 

“fit” between ACT cutoff scores and the courses at their institution. The best decision makers to 

determine “fit” of the mathematics ACT cutoff scores at an institution would be the mathematics 

faculty members of the institution. ACT points out there should be statistical data to determine if 

the cutoff score for the institution is optimized. An optimized cutoff score would be that at which 

the accuracy rate of placement is maximized and the probability of success is close to 50%. If an 

institution has an optimal cutoff score that correctly places students in courses with a 64% or 

more success rate, then that institution could determine their cutoff score was established 

correctly (ACT, 2007b).  

 Instead of one cutoff score, an institution can determine a range of scores referred to as a 

decision zone for placement. If a student’s placement score falls in the decision zone, then the 

institution can use other factors to advise students to take the course either below or above the 

decision zone. Institutions need to conduct statistical studies to determine the accuracy rate of 

placement, the success rate of students, and the percentage of students place into remedial 

courses. Whether a student is placed into college-level or remedial courses, the cutoff score 

should place students in courses in which they succeed in order for the cutoff score to be labeled 

valid (ACT, 2007b). Correct placement points towards higher success rates. 

 Institutions need to be careful when lowering a cutoff score because lowering a cutoff 

score may decrease student success, whereas increasing a cutoff score could increase student 

success but increase the number of students placed into remediation or non-credit bearing 
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courses. Therefore, institutions need to adjust cutoff scores carefully while keeping in mind their 

mission and goals. ACT cutoff scores are nationally based on averages and may not have a high 

statistical correlation with local student data. ACT warns that institutions need to validate and 

adjust cutoff scores according to the data from their institution, and this validation and 

adjustment needs to be an ongoing process (ACT, 2007b). 

 ACT recommends using institutional data to evaluate the effectiveness of the placement 

cutoff scores. If an institution sets a goal of 70% of the students successfully completing a 

certain mathematics course with a grade of C or higher, and the data indicates that the 

completion rate was actually 80%, then that institution may lower the COMPASS cutoff score 

for that particular course. COMPASS provides different research reports to help institutions 

evaluate their cutoff placement scores. By using data collection from the institution and 

COMPASS, an institution can adjust cutoff scores more accurately with quantitative data in 

order for the institutions to increase student success rates in mathematics courses. If an 

institution adjusts cutoff scores, then a follow-up study would need to be conducted to evaluate 

how the adjustment affected student success rates for that course (ACT, 2007a). 

 If an institution wants to adjust the cutoff scores, then the faculty from that college would 

be the best choice to evaluate the data and make any adjustments. When an institution evaluates 

its data to determine validity of cutoff scores, the college needs to check how many students 

received a grade of C or higher. This value should be close to the 75% established as the success 

rate by ACT. If the institutions data reveals a percentage much lower than 75%, for example a 

45%, then that institution may want to consider adjusting their COMPASS cutoff minimum score 

to a higher value. Likewise, if the data reveals a percentage much higher than 75%, for example 

a 90%, then that institution may want to consider adjusting their COMPASS cutoff minimum 
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score to a lower value. Institutions need to look at their own data rather than relying on data from 

other institutions to adjust cutoff scores when placing students into courses (ACT, 2008). 

 

Conclusion of Placement Process 

 Placing students correctly into courses is an area of concern. According to Sparks, the use 

of standardized testing such as ACT and COMPASS can result in misidentifying students’ 

strengths and weaknesses in terms of college-level readiness (2013). ACT assistant vice 

president for applied research, Jim Sconing, brought to light that course placement sometimes 

has to rely on placement testing due to some students entering college without other documents 

indicating previous performance (Sparks, 2013). Sconing also cautioned that some students 

apply for admission to college and find themselves in a moment’s notice taking a placement test 

that they were not prepared to take (Sparks, 2013).  

According to Hughes and Scott-Clayton (2011), due to the small amount of research 

dedicated to placement test scores and how institutions interpret the scores, an institution needs 

to perform their own validation assessments of placement processes every five to seven years. 

What works at one institution may not work at another. When determining validity of the 

placement tests, an institution should analyze the degree to which the test scores produce the 

intended results, and not analyze the test items itself. Hughes and Scott-Clayton (2011) indicated 

that the COMPASS test was more useful in determining college-level preparedness in 

mathematics than in reading and writing. Also, the COMPASS test was a better predictor of how 

students performed in subsequent college-level courses rather than just predicting who would 

pass the course. The research also indicated that the use of supplemental assessment measures 

rather just a single test score was better when determining placement into courses (Hughes & 
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Scott-Clayton, 2011). Furthermore, FairTest, the National Center for Fair and Open Testing, 

stated in 2007 that “test scores do not equal merit,” and if an institution uses ACT scores for 

admissions, then the institution should determine if the ACT test has validity at their institution 

(FairTest, 2007). Therefore, an institution can compare placement processes to student success. 

 

Student Success 

 Rutschow and Schneider (2011) point out that in order for an institution to be successful 

on a large scale, that institution needs to look into the core of placement assessments in order to 

increase student success. They state that placement practices are designed to help institutions and 

advisors place students correctly into courses. These placement tests are still debated for their 

validity and reliability in placing students into courses correctly. These assessment and 

placement practices can be important because they may affect students’ career choices, progress 

through college, and also their persistence to stay in college and complete a degree. According to 

FairTest and their research, standardized tests are not the best predictor of student success for 

first-year core freshman courses (FairTest, 2009). 

 

Student Success and ACT Profile Data for Alabama 

 As stated before (ACT, 2007b), ACT defined minimum benchmark scores to determine if 

a student is ready to enroll and successfully pass a college-level course (ACT, 2012b). The ACT 

benchmark for Algebra is 22. Success is defined as a student earning a grade of C or higher in 

the course. If a student achieves an ACT score of 22 on the mathematics area of the test, then 

that student is projected to have a 50% chance of earning a grade of B or higher and a 75% 

chance of earning a grade of C or higher in the college credit course (ACT, 2012b).  
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 ACT provides data reports for each state that include statistics concerning placement 

processes (ACT, 2012b). For the State of Alabama, ACT provided data results for the graduating 

class of 2012 using 39,565 student records. The students who took the ACT were sophomores, 

juniors, or seniors that were on schedule to graduate from high school given normal time 

conditions. One aspect the report addresses is the percentage of students that are considered 

college ready according to ACT College Readiness Benchmark Scores. ACT provides yearly 

reports, but cautions institutions to focus on trend data from at least a 3-year period rather than 

adjusting any cutoff scores looking at data from only one year. ACT surveys high school 

teachers every few years in order to determine if the test items on the ACT actually measure the 

content and skills taught in high school (ACT, 2012b).  

 According to the ACT profile report for the State of Alabama for the graduating class of 

2012 (ACT, 2012b), only 33% of the 39,565 students that took the ACT test were labeled as 

ready for college algebra. This compares to 46% nationally that took the ACT test in 2012 and 

were labeled as college ready. ACT also reports the percentage for the last five years (2008-

2012) for the state of Alabama compared to the national percentage of students that were college 

ready. In 2008 only 30% were considered ready for college algebra compared to 43% nationally 

(ACT, 2012b). See Table 11 for a list of each year from 2008 through 2012 for the state of 

Alabama. 
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Table 11 
 
Alabama ACT Profile Data for Percentage Meeting Benchmark 
 
Year Number of 

Students Tested in 
Alabama 

Number of 
Students Tested 

Nationally 

Percent of Students 
Meeting the Benchmark 

in Alabama 

Percent of Students 
Meeting the Benchmark 

Nationally 
2008 35,590 1,421,941 30 43 
2009 35,809 1,480,469 29 42 
2010 36,624 1,568,835 31 43 
2011 37,800 1,623,112 32 45 
2012 39,565 1,666,017 33 46 
Note. Adapted from “ACT profile report – state: Graduating class 2012 – Alabama,” by ACT, 
2012b, Retrieved from http://www.act.org/newsroom/data/2012/pdf/profile/Alabama.pdf. 
 
 
 
 The ACT profile report also contains the five-year trend for the average ACT score in 

mathematics. In 2008, the average ACT score in mathematics for Alabama was 19.5 compared to 

21.0 nationally. This average ACT score increased minimally to an average score of 19.6 on the 

mathematics area for the state of Alabama compared to 21.1 nationally (ACT, 2012b). See Table 

12 for a list of each year from 2008 through 2012 for the state of Alabama. 

 

Table 12 
 
Alabama ACT Profile Data for Average ACT Scores 
 
Year Number of Students 

Tested in Alabama 
Number of Students 
Tested Nationally 

Average mathematics 
ACT score in Alabama 

Average mathematics 
ACT score Nationally 

2008 35,590 1,421,941 19.5 21.0 
2009  35,809 1,480,469 19.5 21.0 
2010 36,624 1,568,835 19.5 21.0 
2011 37,800 1,623,112 19.5 21.1 
2012 39,565 1,666,017 19.6 21.1 
Note. Adapted from “ACT profile report – state: Graduating class 2012 – Alabama,” by ACT, 
2012b, Retrieved from http://www.act.org/newsroom/data/2012/pdf/profile/Alabama.pdf. 
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 The ACT profile report also contains information about the courses students complete in 

high school compared to their average ACT mathematics score. If a high school student 

completed the core curriculum, three or more years of mathematics in high school, their average 

ACT mathematics score was higher than students that took less than the core curriculum. In 

2008, the students in Alabama that completed the core curriculum averaged 20.3 on the 

mathematics area of the ACT where the students that took less than the core averaged only 17.8. 

In 2012, the average ACT mathematics score for Alabama did not change for students 

completing the core or more, and the students that took less than the core dropped to an average 

of 17.4. The highest percentage of students, both Alabama and nationally, that took the ACT in 

2012 scored in the 16-19 range on the ACT mathematics area of the test. The state of Alabama 

had 41% (16,058) of the students place in the 16-19 range, compared to 32% (538,042) 

nationally (ACT, 2012b). This 16-19 score range is well below the benchmark set by ACT of 22 

to be labeled college ready.  

 The 2012 data from the ACT profile report also indicates that males score higher on the 

mathematics area of the ACT compared to females. For 2012, males averaged 20.2 compared to 

19.2 for females. This is consistent with the national data of males averaging 21.7 compared to 

17.8 for females. Therefore in 2012, 37% of males were considered college ready compared to 

29% of females for the state of Alabama, which compares to 50% and 42% respectively for 

national results (ACT, 2012b). 

 

Student Success and COMPASS 

 Donovan and Wheland (2008) researched students and concluded that creating success 

for students by placing them into courses correctly according to their placement score was 
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essential. The placement cutoff scores were also studied and the researchers concluded that the 

cutoff scores were accurate in predicting student success in the Intermediate Algebra (remedial) 

course at a university in Ohio (Donovan & Wheland, 2008). The results from Donovan and 

Wheland’s (2008) study conflict with the results from Waycaster’s (2004) study that determined 

the COMPASS test was not a valid indicator of success. 

 Donovan and Wheland (2008) determined (using a logistic regression analysis on 

students’ ACT and COMPASS scores) that the students’ success rate in the developmental 

mathematics course had a positive correlation and the success rate was predicted to be 50% if the 

students’ ACT score was at least a 17 or their COMPASS score was at least a 31. Donovan and 

Wheland (2008) also concluded that students that took the college-level course during the fall 

semester had a higher success rate than those students that took the course during the spring 

semester.  

 

Student Success and Remedial Courses 

 The Carnegie Foundation for the Advancement of Teaching (2012a) states a major 

priority is to help community college students succeed in developmental mathematics. The 

foundation reports that by 2012, the number of community college students placing into at least 

one remedial course has grown to 60%, with most of these students not successfully passing the 

course and many dropping out of college entirely. To help with student success, the Carnegie 

Foundation for the Advancement of Teaching, using a team of collaborative practitioners, 

participated in a project to create improvements that hopefully will double the number of 

students that will successfully complete the remediation sequence and move on to college-level 

courses (Bryk & Treisman, 2010). Also, the foundation has pledged to “increase, from 5 percent 
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to 50%, the percentage of students who achieve college math credit within one year of 

continuous enrollment” (Carnegie Foundation for the Advancement of Teaching, 2012a, para. 2). 

This foundation demonstrates the overwhelming need of research in the areas of developmental 

mathematics and placement processes. 

 Bryk and Treisman (2010) discussed the fact that the remedial mathematics course is a 

gatekeeper course that keeps students from ever achieving their dream of a college education. 

Approximately 60-70% of students that are placed into remedial math courses by their placement 

test score never complete the remedial mathematics sequence. Furthermore, colleges need to 

review their policies and processes of placing students into remedial courses in order to stimulate 

success (Bryk & Treisman, 2010). 

 Horn et al. (2009) researched data on how placement into remedial courses affects 

student success in the college-level course. This research was conducted at a community college 

in Texas and concentrated on English not mathematics college-level courses. Due to the increase 

of students testing into remedial classes, states are pushing postsecondary remediation towards 2-

year community colleges rather than 4-year institutions. Also, due to the open door admission 

policy of most community colleges, the increase in students testing into remedial courses is 

expected (Horn et al., 2009). Horn et al. (2009) stated that approximately 50% of students 

entering into a 2-year college require some type of remediation before attempting a college-level 

course. The authors did note that studying the placement processes for developmental courses is 

essential along with studying the outcomes of those placements (Horn et al., 2009). Furthermore, 

comparing placements tests can aid in developing a better understanding of which test would 

predict better outcomes of student success. 
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 Goldrick-Rab reported in 2010 that a large number (61%) of community college students 

enroll in at least one remedial course, while 25% enroll in two or more remedial courses. Most 

remedial students are placed into remedial mathematics courses rather than in remedial English 

or reading courses. Students are placed into remedial courses using a variety of placement 

processes. Goldrick-Rab (2010) discussed areas of reform for community colleges that could 

increase student success in developmental courses. One area of reform is an early assessment 

program that provides high school juniors with results from their placement tests. These results 

can help determine if the student is likely to need remediation before taking a college-level 

course. If students are identified in high school as needing remediation, then those students can 

significantly reduce their likelihood of needing remediation a few years later when they enroll in 

college by participating in an early intervention program (Goldrick-Rab, 2010). 

 Hunter Boylan interviewed Paul Nolting on the issue of improving success in 

developmental mathematics (Boylan, 2011). This interview discusses many issues, with one 

issue concerning the placement process used by many community colleges to determine the 

student’s readiness for college-level mathematics courses. Nolting stated that, during the 

COMPASS placement test, students are not allowed to use calculators to help solve problems, 

but in fact, according to the ACT (2012c), calculators are permitted during the COMPASS test. 

He also reported that earning a grade of C in the remedial algebra course usually results in a 

student not passing the next algebra course. He questioned whether the placement test actually is 

a good predictor of student success in the next mathematics course (Boylan, 2011).  

 Nolting determined, along with the colleges/universities he studied, that the placement 

test was a better predictor for student success than performance in the previous mathematics 

course. He believes even though the placement test was a better predictor than the prerequisite 
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course for mathematics, courses can be improved to help predict math success (Boylan, 2011). 

The improvement can be achieved by studying other factors for placement rather than solely the 

ACT or COMPASS test score. Nolting stated, “Institutions need to conduct a correlation analysis 

to determine if the placement test scores are significant, and Institutions need to make sure their 

cut scores are predicting success not failure” (Boylan, 2011, p. 26). 

 

 Remedial education. Gregory Fitch, executive director of the Alabama Commission on 

Higher Education (ACHE), commented that students placed into remedial courses are less likely 

to finish college (ACHE, 2011). ACHE started data collection on remedial education in 2007. 

Fitch pointed out that most students needing remedial education are directed to start courses at a 

community college rather than at a 4-year university. Unfortunately, students that take remedial 

courses do not earn college credit for those courses and most drop out of college (ACHE, 2011). 

 According to the “Institutional Student Profiles” reported by ACHE on all Alabama 

public 2-year institutions, the percentage of students enrolled in remedial mathematics courses in 

all Alabama 2-year public institutions has been holding close to 11% from Fall 2009 through Fall 

2012. In comparison, the percentage of students enrolled in remedial mathematics courses at 

Snead State Community College (SSCC) increased from 11.1% for Fall 2008 to 16.5% for Fall 

2012. For a detailed listing of the number of undergraduate students enrolled in all Alabama 2-

year public institutions, along with the percentage of students enrolled in remedial mathematics 

courses at SSCC, see Table 13.  
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Table 13 
 
Student Profile and Enrollment Data for 2-year Public Institutions in Alabama 
 

 
 
 
 
 

Semester/Year 

 
Number of 

Undergraduate 
Students enrolled in 
all Alabama 2-year 
Public Institutions 

Number/Percent of 
Students enrolled in 

Remedial Math 
Courses in all 

Alabama 2-year Public  
Institutions 

Number of 
Students 

enrolled in 
Snead State 
Community 

College 

Number/Percent of 
Students enrolled in 

Remedial Math 
Courses at Snead 
State Community 

College 
 
Fall 2008 

 
84,092 

 
8,291 

(9.9% of 84,092) 
 
 

 
2,249 

 
249  

(11.1% of 2,249) 

Fall 2009 94,599 10,398  
(11% of 94,599) 

 
 

2,483 318  
(12.8% of 2,483) 

Fall 2010 98,477 11,398  
(11.6% of 98,477) 

 
 

2,483 279  
(11.2% of 2,483) 

Fall 2011 93,720 10,630  
(11.3% of 93,720) 

 
 

2.417 324  
(13.4% of 2.417) 

Fall 2012 
 

86,871 9,557  
(11% of 86,871) 

 
 

2,436 402  
(16.5% of 2.436) 

Note. Adapted from “Institutional student profiles,” by ACHE 2013, Retrieved from 
http://www.ache.alabama.gov/studentDB/index.htm 

 
 
 
 Remedial/Developmental education in some form will persist on in postsecondary 

institutions (Brothen & Wambach, 2004). Colleges and universities need to determine how to 

handle the responsibility of educating under-prepared students and improve their cognitive skills 

efficiently and effectively. The heart of developmental education has been remediation in the 

subject area where the student does not possess adequate knowledge to successfully pass a 

college-level course. A student’s limited cognitive knowledge in a subject area should not 

prevent them from seeking some form of higher education. Although 4-year institutions can be 
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selective on admission policies and not allow students to attend their university if they score 

below a minimum placement test benchmark, community colleges have more of an open door 

policy where all students can attend whether they possess the college-ready skills or not (Brothen 

& Wambach, 2004). 

 Brothen and Wambach (2004) pointed out that placing students into remedial courses due 

to a single test score is not as valid as using multiple measures of assessment for placement, and 

that institutions should have a hard time justifying placement on a single test score. According to 

Bahr (2008), students that successfully complete their remedial mathematics course do improve 

their skill knowledge and then finish a degree at the community college-level or transfer to a 4-

year university. However, only one out of four students (25%) that test into remedial math 

courses successfully completes the course (Bahr, 2008). Educators and administrators are 

encouraged to use research when making decisions concerning assessment processes for placing 

students into remedial or college-level courses (Brothen & Wambach, 2004).  

 Boylan (2009) discussed the underlying assumption that using the traditional placement 

model of relying on a single test score for placing students into remedial courses is efficient, but 

not necessarily effective. Annually most of the over 2,000,000 students who enroll in 

postsecondary education are placed in remedial courses due to one test score, and the number of 

students testing into remediation is expected to increase over time. Most of the students placed 

into remedial courses spend up to a year in college before ever reaching a credit college-level 

mathematics course. As the economic situation is causing colleges to raise tuition rates, students 

that are placed into remedial courses are spending more of their money on courses that do not 

count towards a college degree, not to mention spending extra valuable time (Boylan, 2009).  
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 Furthermore, in the United States, most colleges and universities use either the 

ACCUPLACER or the COMPASS test to assess the cognitive skills of students in order to place 

them into remedial or non-remedial courses. These assessment tests do measure cognitive skills 

but do not measure non-cognitive factors that can have an effect on student success in courses. 

Most colleges rely only on the cognitive test score, with only 7% of colleges relying on both 

cognitive and non-cognitive factors when placing students into remedial courses (Boylan, 2009).  

 Bailey, Jeong, and Cho (2010) researched the national initiative known as “Achieving the 

Dream: Community Colleges Count.”  This initiative is designed for community colleges to track 

students through multiyear data and ultimately use that data to make improvements to increase 

student outcomes or success. One important part of the data is the collection of information of 

how many students were referred to developmental education and at what level of remediation 

(Bailey, Jeong, & Cho, 2010). 

 Bailey, Jeong, and Cho (2010) clarified that developmental education takes a weaker 

academic student and prepares them to enter college-level coursework. If the student’s placement 

test score places them into the lowest level of coursework offered at the institution, then those 

students  may get caught up in an insurmountable amount of remedial courses to pass before ever 

getting to enroll in a college-level course. Unfortunately most students that test into remedial 

mathematics do not complete the entire remediation sequence (Bailey, Jeong, & Cho, 2010).  

 Achieving the Dream classifies students into four different categories according to their 

placement analysis. The classifications are referred to as levels. Level 0 contains students with 

no developmental education referral. Level I refer to students that fall only one level below the 

college-level course. Level II describes students that fall two levels below college ready, whereas 

Level III are students that fall three or more levels below college ready. In 2004, 59% of students 
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tested into developmental classes with 24% in Level I, 16% in Level II, and 19% in Level III. In 

2000, 53 community colleges reported that they provided remedial math courses with 35 offering 

three or more levels of remedial math, 9 offered two levels, and 9 offered only one level. Among 

these 53 community colleges reporting data, none were from Alabama where the state policy 

mandates that students are placed into the mathematics course, remedial or college-level, 

according to their placement score (Bailey, Jeong, & Cho, 2010). 

 According to Fain, little research has been conducted on the accuracy of placement tests 

(2012). Of the research that has been conducted, conclusions have been revealed that placement 

tests are not strong predictors of student performance in college. Fain also pointed out that 

among large, urban community colleges, approximately one-third of the student that tested into 

remedial classes could have completed a college-level course with a grade of B or higher. 

 

 Snead State Community College (SSCC) developmental education. SSCC provides 

developmental education to students that demonstrate a lack of competencies after completing 

the COMPASS assessment test. Developmental education, including remedial courses, is 

provided to students but does not count toward graduation requirements. MTH 098 (Elementary 

Algebra) is listed as a remedial mathematics course that is offered at SSCC. Upon completion of 

the COMPASS assessment test, if a student is deemed not ready for college-level work, then the 

resulting placement into a developmental course is mandatory. The student, in a remedial course, 

cannot advance into a college-level course without successfully completing the remedial 

coursework. The student must successfully pass the comprehensive departmental exam in order 

to advance to the next sequential mathematics course (Snead State Community College, 2012a). 
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Student Success and High School Courses 

 According to the Spellings Commission Report, high schools need to adopt an early 

assessment initiative that will help determine if students are on track for college (U.S. 

Department of Education, 2006). A student must take an assessment test and score high enough 

on that test to meet the benchmark set by their institution or state to be considered college-ready. 

Campbell (2008) reported that in the State of Kentucky, a high school implemented a program 

where all juniors took the COMPASS assessment test to evaluate their math skills. If a student 

passed the benchmark they were considered college-ready. If the student did not meet the 

benchmark, then that student was tagged as needing extra tutoring in order to become college-

ready by high school graduation. The COMPASS test took on average between 45-50 minutes to 

complete and the scores were provided to the students immediately upon completion of the test. 

By having all the juniors complete the COMPASS test, this gave the high school a year to help 

those students brush up on their mathematical skills in order to bypass remediation during their 

first year as a college student (Campbell, 2008).  

 

Student Success and Final Course Grade 

 Wolfle (2012) researched developmental mathematics students from a Virginia 

community college from the Fall 2006 through Spring 2011 semesters. Wolfle performed a 

logistic regression with student success as the dependent variable. Success was defined in this 

study as students earning a grade of C or higher in the course. The dependent variable, student 

success, was defined dichotomously as succeeded versus did not succeed. Independent variables 

included developmental status, age, and ethnicity. All independent variables were defined 

dichotomously as developmental versus college-level, traditional versus non-traditional, and 
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White versus non-White. Students 23 and older were defined as non-traditional. Results from the 

research indicated that student age and ethnicity were significant in determining student success 

for developmental mathematics students at this particular college. Furthermore, non-traditional 

and White students were more likely to succeed compared to traditional and non-White students 

(Wolfle, 2012). 

 Using success in terms of final course grades as a dependent variable can have 

limitations. According to Correlates of College Grades (2005), college grading is complex 

because it involves both internal and external factors. Student grades can be affected by student 

characteristics and faculty characteristics. Student characteristics can include gender, 

race/ethnicity, and academic ability. Faculty characteristics can include tenure status and full-

time versus part-time status (Correlates of College Grades, 2005). Fike and Fike (2007) 

researched student success in terms of final course grades, and  stated a limitation could include 

the differences in assigned homework problems, exams, syllabus, learning objectives, and 

textbook. 

 Johnson (2010) also researched final course grades. She stated that final course grades 

used as a dependent variable can contain limitations. Final course grades can be affected by class 

size, differences in testing formats of instructors, and reflections of class participation. Therefore, 

the statistical results from analysis using final course grades as a dependent variable may contain 

negative associations. However, the negative associations may only reflect the differences in 

grading systems of instructors. Furthermore, an A assigned by one instructor may not equate to 

an A assigned by another instructor (Johnson, 2010). Murray (2003) also stated that final course 

grade is a limitation when used as a dependent variable because final course grade can be 

unstable and unreliable due to instructor biases. 
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Student Success and Instructor Status 

 Gupta (2006) performed a logistic regression on a randomly selected sample of entry-

level mathematics courses in 2003 at a public university in Maine. The dependent variable 

(course grade) was compared to several independent variables. One independent variable that 

was shown to be statistically significant, compared to p < .05, was instructor rank. Gupta’s 

research concluded that a student earned a higher course grade when enrolled in a course with an 

instructor of lower rank. Additionally, independent variables that correlated significantly to final 

course grade included the age and sex of the student (Gupta, 2006). 

 According to Correlates of College Grades (2005), grades can be viewed as a reward 

system for student academic performance. Faculty can reward students with higher grades when 

the effort put forth by students involves both quantity and quality of educational activities. The 

influence of faculty on final course grades is a concern referred to as grade inflation. Part-

time/adjunct faculty put pressure on themselves to receive positive evaluations from their 

students in order to remain employed by the institution. This pressure can cause adjunct/part-

time faculty to assign higher grades than full-time faculty. Using success defined as final course 

grade as a dependent variable can raise concerns because of grade inflation (Correlates of 

College Grades, 2005). 

 Kirk and Spector (2009) also reported adjunct/part-time faculty assign higher grades than 

full-time faculty. This difference in grade assignment, referred to as grade inflation, can result 

from a part-time instructor reducing the academic intensity of the course in hopes of receiving 

favorable student evaluations (Kirk & Spector, 2009). Additionally, Johnson, Pitts, and Kamery 

(2006) analyzed students’ final course grades and reported that part-time instructors/faculty 

assign higher course grades than full-time instructors/faculty. They report that the difference in 
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assigning course grades among instructors can be a result of grade inflation. Adjunct/part-time 

instructors may assign higher grades in order to receive positive student course evaluations and 

increase their likelihood of remaining employed at the institution. Johnson et al. (2006) also 

reported that instructor status was significantly related to final course grade. 

 Fike and Fike (2007) used a logistic regression to analyze faculty employment status 

(full-time versus part-time), faculty education level (graduate degree versus no graduate degree), 

student gender (male versus female), and student race (White, Hispanic, and other) compared to 

student successful course completion rates. Fike and Fike (2007) defined successful course 

completion rates as students earning a grade of A through D. Their research indicated that the 

faculty employment status (full-time versus part-time) did not significantly affect student 

success, which was directly opposite of the results from Gupta (2006) and Johnson et al. (2006).  

 

Conclusion of Student Success 

 According to ACT, a student scoring 22 or higher on the mathematics area of the ACT 

assessment test is classified as college-ready (ACT, 2012g). Furthermore, an individual has a 

50% chance of earning a grade of B or a 75% chance of earning a grade of C in a college-level 

mathematics course if they score at least a 22 on the mathematics area of the ACT. With these 

benchmarks set by ACT, 46% of individuals taking the ACT nationally were deemed college-

ready while only 33% in the state of Alabama were labeled college-ready. The chance of 

success, determined by an ACT score of 22, seems bleak when 32% of the individuals taking the 

ACT in 2012 scored an average 16-19 on the mathematics area of the test, and in the State of 

Alabama, 40% scored an average 16-19. While a majority (60%) of individuals tested into 

remedial mathematics courses in 2012, an overwhelming majority (60-70%) of those students do 
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not complete the remediation sequence. Boylan (2011) questioned the placement test as a good 

predictor of student success, in an interview with Paul Nolting in Spring 2011; however, Nolting 

concluded that student success can be determined by placement tests. 

 

Conceptual Framework 

 Prior research that relates to this study concerning input characteristics, environmental 

factors, and outcomes is Astin’s Input-Environment-Outcome (IEO) Model (Bresciani, Zelna, & 

Anderson, 2004). Using Astin’s IEO Model provides a conceptual framework for exploring 

students’ inputs, college environment, and outcomes while transitioning through college. 

According to Sax and Harper (2011), inputs can include a student’s background characteristics 

such as age, race, gender, and standardized test scores, to name a few. Environments can include 

different types of experiences a student engages in while in college such as peer-tutoring, 

organizations, clubs, and instructor status. Outcomes can include degree completion (Sax & 

Harper, 2011) or course completion. Astin’s IEO framework studies the interactions between the 

inputs, environments, and outcomes while taking into account the diversity of students that enter 

college (Sax & Harper, 2011). Examining the different input characteristics and environmental 

factors can be conducted through separate analysis for each group or groups. Analyzing these 

different input characteristics and environmental factors for groups can be achieved through a 

multiple/logistic regression, which takes into account the interactions among groups (Sax & 

Harper, 2011). 

 This study used Astin’s IEO model as a framework to examine the input characteristics 

(variables): age, race, gender, placement (ACT mathematics score, COMPASS mathematics 

score, and successful completion of the prerequisite course) of students enrolled in Snead State 
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Community College from Fall 2008 through Spring 2013, excluding summer semesters but 

including instructor status as an environmental factor. This study also used Astin’s IEO model to 

study the outcome variable, which is the successful completion (final course grade of C or 

higher) of a college-level credit course (MTH 100 or MTH 112) at Snead State Community 

College. According to Astin and Oseguera (2005), input characteristics more heavily influence 

student outcomes rather than environmental factors. A goal of this study was to provide 

additional research considering the likelihood of student success in a college-level mathematics 

course at Snead State Community College while taking into consideration input characteristics 

and instructor status. 

 

Conclusion of Literature Review 

 Assessment tests can play a large role in terms of student success in a mathematics 

course. Assessment tests measure an individual’s ability to immediately recall content of 

previous courses. The ACT and the COMPASS assessment tests both claim to measure student 

knowledge of content, but these assessment tests are not equivalent and both have their pros and 

cons. The ACT test is timed whereas the COMPASS is untimed. Under normal circumstances 

the ACT is a paper-pencil test whereas the COMPASS is a computerized test. Both measure 

previous knowledge recall of subject matter and neither measure self-control. Advantages to 

these standardized tests are objectiveness, low-cost, efficiency, advising reports, and flexibility 

in the site of the test. Disadvantages to these standardized tests are relying on the individual to 

recall previous content of a subject matter at a given moment when testing, individuals being 

compared to others nationally, potential not being measured, and a lack of correlation between 

test items and content taught in the college-level curriculum. 
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 The use of standardized tests in terms of placement into college-level courses or remedial 

courses is predetermined by a set of benchmarks. Student success is determined by the ACT as 

having at least a 22 on the mathematical area of the test. Success is defined as a 50% chance to 

earn a B or a 75% chance to earn a C in a college-level course if the individual has at least a 22 

on the mathematical area of the ACT. However, only 46% of individuals taking the ACT in 2012 

met the 22 ACT benchmark in mathematics. Success is also defined in terms of the COMPASS 

test. The COMPASS test has predetermined benchmarks that are suggested as guidelines, and 

these benchmark scores can be adjusted as long as the institution stays within a certain range or 

decision zone established by the state.  

 Given that Alabama mandates the ACT or COMPASS benchmark test scores, institutions 

in Alabama need to conduct their own research to determine validity and reliability of these 

predetermined scores. Student success can be influenced by placement into the correct 

mathematics course with these standardized tests along with student input characteristics and 

environmental factors. If placement is determined by an assessment test or successful completion 

of the prerequisite course, then institutions need to determine which placement process is best in 

predicting student success at their institution. Using the results from this study can help decision-

makers at Snead State Community College determine which placement process, along with 

student input characteristics and instructors’ status, will more likely create a successful outcome 

of course completion. Chapter III describes the methodology used in this study at Snead State 

Community College.
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CHAPTER III 

METHODOLOGY 

 The primary objective of this study was to compare placement process and student 

success in college-level mathematics courses at Snead State Community College (SSCC), a part 

of the Alabama Community College System (ACCS), using a quantitative approach framed 

around Astin’s IEO Model. The primary goal was to fill the gap in the literature concerning 

which placement process is the better predictor of student success in college-level mathematics 

courses, while taking into account student input characteristics and instructor status. If 

institutions aim to increase student success as a primary goal, then the contributing information 

provided by this research will help college personnel make informed decisions regarding the 

placement process for mathematics courses. This chapter consists of research design, research 

questions, assumptions, setting and courses in the Alabama Community College System 

(ACCS), setting and courses at Snead State Community College (SSCC), placement process at 

SSCC, description of participants, data collection, research tool, delimitations and limitations, 

data security and confidentiality, data quality, data analysis, and summary. This quantitative 

research design studied data from SSCC, a small-rural community college in Alabama, over a 5-

year period starting Fall 2008 through Spring 2013 semesters, excluding summer semesters. This 

research study did not include summer semesters during the timeframe due to differences in 

delivery format in summer semesters compared to fall and spring semesters. The data were 

analyzed using the Statistical Package for Social Sciences (IBM SPSS®) software.
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Research Design 

 The research design selected for this study was a quantitative approach. According to 

Creswell (2009), a quantitative approach is best when searching for the best predictors of 

outcomes. This quantitative study examined the success of students in mathematics courses over 

a five year period during the fall and spring semesters from Fall 2008 through Spring 2013 

semesters. Summer semesters were not included in this study due to the differences in delivery 

format and scheduled class times compared to fall and spring semesters. Additionally, high 

school grade point average (HSGPA) was not used in this study because Snead State Community 

College did not keep data of students HSGPA during the timeframe of this study. The courses 

analyzed were MTH 098 (Elementary Algebra), MTH 100 (Intermediate/College Algebra), and 

MTH 112 (Pre-Calculus Algebra). MTH 100 and MTH 112 are college-level credit courses, and 

MTH 098 is not a college-level credit course; however, MTH 098 is the prerequisite course for 

MTH 100. According to Astin and Oseguera’s (2005) research, which demonstrated that input 

characteristics influence student outcomes more than environmental factors, this study 

considered the following input characteristics: age, race, gender, instructor status, and placement 

to address the following research questions. 

 

Research Questions 

 1a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 1b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 2a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra)? 
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 2b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra)? 

 

Assumptions/Quality 

 The researcher assumed that all data were entered into the SSCC database system 

correctly. The researcher assumed that the students in this study labeled their age, race, and 

gender correctly on the application form. Also, the researcher assumed the information received 

from ACT, pertaining to the students ACT mathematics score, was calculated correctly. This 

study also assumed that the grade assigned to each student was not subjected to grade inflation. 

Additionally, the researcher assumed that each MTH 098 course used in this study from Fall 

2008 through Spring 2013 followed the same course description, course objectives, textbook, 

and evaluation, likewise for MTH 100 and MTH 112. 

 

Setting and Courses (Alabama Community College System) 

 The Alabama Community College System (ACCS) is dedicated to providing access to 

education through open enrollment and low-cost tuition. Furthermore, the ACCS unites the 

colleges in the system to provide superb academic education, adult education, and workforce 

development. The academic section of the ACCS concentrates on general education at the 

freshman and sophomore levels in order to prepare students to transfer to 4-year institutions 

(ACCS, 2009a). As stated earlier, ACCS Policy 902.01 mandates that each institution use the 

COMPASS assessment test, the ACT assessment test, or the prerequisite course as the 

determining factor for placing students into mathematics courses (ACCS, March 2005). 

 The Curriculum and Instruction Unit (CIU) of the ACCS  “develops, implements, and 

maintains the Alabama Community College System’s programs of study related to career 
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technical education, health professions, and academic transfer, based on industry and student 

needs” (ACCS, 2009a, para. 1). The CIU also “develops and implements state-wide articulation 

agreements between the Alabama Community College System and the State Department of 

Education” (ACCS, 2009a, para. 2). 

 

Mathematics Courses in Alabama 

 This research analyzed, not exclusively or completely, mathematics courses in Alabama. 

The ACCS provides a list of mathematics courses along with their course descriptions. These 

mathematics courses can be offered at any institution in the State of Alabama and each 

institution uses the same course description to ensure course equivalency among all institutions 

in the state. The mathematics courses available range from college preparatory/developmental 

studies through college-level transfer courses (ACCS, 2009b). The mathematics courses offered 

in the State of Alabama that were used for this study concerning which placement process is the 

better predictor of success in College Algebra and Pre-Calculus Algebra were MTH 112 (Pre-

Calculus Algebra), MTH 100 (Intermediate/College Algebra), and MTH 098 (Elementary 

Algebra). Both courses, MTH 100 and MTH 112, earn college credit, whereas the course listed 

as MTH 098 is considered remedial and does not earn college credit (ACCS, 2009b). Course 

descriptions and prerequisite courses for MTH 112, MTH 100, and MTH 098 are stated 

according to the ACCS as follows: 

 

 MTH 112 (Pre-Calculus Algebra). The ACCS course description for the college-level 

transfer course titled Pre-Calculus-Algebra (MTH 112): 

This course emphasizes the algebra of functions--including polynomial, rational, 
exponential, and logarithmic functions. The course also covers systems of equations and 
inequalities, quadratic inequalities, and the binomial theorem. Additional topics may 



69 
 

include matrices, Cramer’s Rule, and mathematical induction. (ACCS, 2009a, section I-
O: Mathematics, MTH 112) 

 
The prerequisite listed for MTH 112: 

All core mathematics courses in Alabama must have as a minimum prerequisite high 
school Algebra I, Geometry, and Algebra II with an appropriate placement score. An 
alternative to this is that the student should successfully pass with C or higher (S if taken 
as pass/fail) Intermediate College Algebra. (ACCS, 2009a, section I-O: Mathematics, 
MTH 112) 

 
 
 
 MTH 100 (Intermediate/College Algebra). The ACCS course description for the college-

level transfer course titled Intermediate/College Algebra (MTH 100):  

This course provides a study of algebraic techniques such as linear equations and 
inequalities, quadratic equations, systems of equations, and operations with exponents 
and radicals. Functions and relations are introduced and graphed with special emphasis 
on linear and quadratic functions. This course does not apply toward the general core 
requirement for mathematics. (ACCS, 2009a, section I-O: Mathematics, MTH 100) 

 
The prerequisite listed for MTH 100 is stated as “MTH 092 or MTH 098 or appropriate 

mathematics placement score” (ACCS, 2009a, section I-O: Mathematics, MTH 100). 

 

 MTH 098 (Elementary Algebra). The ACCS course description for the college 

preparatory/developmental studies course titled Elementary Algebra (MTH 098):  

This course is a review of the fundamental arithmetic and algebra operations. The topics 
include the numbers of ordinary arithmetic and their properties; integers and rational 
numbers; the solving of equations; polynomials and factoring; and an introduction to 
systems of equations and graphs. (ACCS, 2009a, section IV-D: Mathematics, MTH 098) 

 
The prerequisite listed for MTH 098 is stated as “MTH090 or appropriate mathematics 

placement score” (ACCS, 2009a, section IV-D: Mathematics, MTH 098), where MTH 090 is a 

course in basic mathematics skills. This course is considered a remedial course. 
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Setting and Courses (Snead State Community College) 

 Snead State Community College (SSCC) is a part of the Alabama Community College 

System (ACCS), which is governed by the State Board of Education. According to the ACCS 

website (http://www.accs.cc/aboutaccs.aspx), in 2009, the ACCS “consists of 21 comprehensive 

community colleges and four technical colleges” (ACCS, 2009a, p. 1). The research was 

conducted at SSCC located in northeast Alabama with the approval of Dr. Exley, president of 

SSCC (see Appendix A) and The University of Alabama Institutional Review Board (see 

Appendix B). The researcher chose SSCC for the site of this study for convenience to the data 

due to the full-time, tenured employment status of the researcher at SSCC during the timeframe 

of this study. Additionally, the researcher chose this particular community college due to the lack 

of research associated with placement process and student success in community colleges in 

Alabama, especially at SSCC. Furthermore, the last known research concerning the placement 

process at SSCC was conducted in 1993 (Cooper, 1993). 

 According to the Carnegie Foundation (2012b), Snead State Community College (SSCC) 

is classified as a small, rural, 2-year public institution with approximately 2,483 students in Fall 

2010. According to the U.S. Department of Education (2013b), SSCC total enrollment increased, 

but not significantly, from 2,249 students in 2008 to 2,417 students in 2012 (U.S. Department of 

Education, National Center for Education Statistics, 2013). SSCC is exclusively an 

undergraduate college awarding Associate’s degrees with a mix of full-time and part-time 

students (Carnegie Foundation for the Advancement of Teaching, 2012b). Snead State is an 

accredited institution by the Commission of Colleges of the Southern Association of Colleges 

and Schools. Snead State’s service area covers all of “Marshall County and parts of Blount and 

Dekalb counties” (Snead State Community College, 2008 p. 6). 
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SSCC History, Mission, and Goals 

 Snead State Community College (SSCC) is the “oldest college in the Alabama College 

System to award associate degrees” (Snead State Community College, 2012a). SSCC is located 

in the city of Boaz, Alabama in Marshall County. Snead State started out in 1898 known as Boaz 

Seminary with only 70 students. In 1906, the name changed to “John H. Snead Seminary in 

honor of Mr. Snead, a businessman and a friend of education, who contributed land, money, and 

leadership to the Seminary” (Snead State Community College, 2012a, p. 10). In 1967, Snead 

State joined the Alabama 2-year college system and became Snead State Junior College. Then in 

1992, Snead State Junior College changed to Snead State Community College (Snead State 

Community College, 2012a).  

 Snead State’s mission statement reads, “Snead State Community College, a member of 

the Alabama Community College System, is dedicated to excellence in meeting the educational 

needs of those we serve through the completion of degree and certificate programs, workforce 

development, and community engagement” (Snead State Community College, 2012a, p. 10). 

Snead State’s college goals are stated as:  

The focus of planning at Snead State Community College is continued growth. We must 
consistently grow the College in many ways including enrollment, the variety of 
academic programs of study, and collaborative partnerships with our community. We 
remain committed to three primary College goals to foster this growth: Expansion of 
Arab Instructional Site, Student Success and Career Center, and College Completion 
Campaign. (Snead State Community College, 2012a, p. 10) 

 
 In 2008, Dr. Robert J. Exley became the 17th president of Snead. The main campus in 

Boaz consists of approximately 45 acres of land and 19 buildings. Snead State also has an 

instructional site located in Arab, Alabama (Snead State Community College, 2012b, para. 7). 
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SSCC Mathematics Courses 

 The mathematics courses offered at Snead State are MTH 098 (Elementary Algebra), 

MTH 100 (Intermediate College Algebra), and MTH 112 (Pre-Calculus Algebra). The 

prerequisite for MTH 100 is MTH 098 with a C or higher or appropriate mathematics placement 

score. Furthermore, the prerequisite for MTH 112 is listed as successfully passing the high 

school core mathematics courses of Algebra I, Geometry, and Algebra II along with an 

appropriate mathematics placement score, or successfully completing with a C or higher MTH 

100 (Snead State Community College, 2012a). 

 

SSCC Trend Data 

 According to the 2012 fast facts concerning community colleges in America, the average 

age of students was 28 and the median was 23 with 39% of these students listed as age 21 or 

younger (American Association of Community Colleges 2012 Community College Fast Facts, 

2012). These fast facts (2012) also stated that 54% of students in American community colleges 

in 2012 were White, 16% were Hispanic, 14% were Black, 6% were Asian/Pacific Islander, 1% 

was Native American, and 10% were listed as other/unknown. According to the Snead State Fact 

Book (2008), Snead State Community College is experiencing a growth in its minority 

population. According to the Snead State Fact Book (2008), the minority population “has more 

than doubled over the past six years (2001-2007), from 4% to around 9%,” with the White 

population listed as the majority population (p. 17).  

 According to the Alabama Commission on Higher Education (ACHE, 2013) and the U.S. 

Department of Education, National Center for Education Statistics (2013), Snead State 

Community College (SSCC) had a total enrollment of 2,249 in Fall 2008, which increased to 

2,436 in Fall 2012. SSCC, from Fall 2008 through Fall 2012, maintained around 60% of students 
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aged 22 or less. In Fall 2008, SSCC had a large majority (87.82%) of students listed as White, 

but this number decreased to 65.76% in Fall 2012. Furthermore, during this same timeframe, 

SSCC maintained around 35-36% of students listed as male and 61-64% listed as female. See 

Table 14 for a complete list of descriptive statistics for SSCC from Fall 2008 through Fall 2012. 

 

Table 14 
 
Descriptive Statistics for Snead State Community College 
 
 Semester/Year  
 
Student 
Characteristics  

 
 

Fall 2008 

 
 

Fall 2009 

 
 

Fall 2010 

 
 

Fall 2011 

 
 

Fall 2012 

Average 
Population/ 
Percentage 

 
Total Students 

 
2,249 

 
2,483 

 
2,483 

 
2,417 

 
2,436 

 
2,414 

Age 
 Younger than 22 
 
 
 Older than 22 
 
 
 Unknown 
 

 
1,370 

(60.92%) 
 

879 
(39.08%) 

 
0 

(0.00%) 

 
1,454 

(58.56%) 
 

1,019 
(41.04%) 

 
0 

(0.00%) 

 
1,406 

(56.63%) 
 

1,077 
(43.37%) 

 
0 

(0.00%) 

 
1,464 

(60.57%) 
 

926 
(38.31%) 

 
27 

(1.12%) 

 
1,494 

(61.33%) 
 

942 
(38.67%) 

 
0 

(0.00%) 

 
 

59.56% 
 
 

40.13% 
 
 

0.22% 
Race 
 White 
 
 
 Non-White 

 
1,975 

(87.82%) 
 

274 
(12.18%) 

 
1,744 

(70.24%) 
 

739 
(29.76%) 

 
1,512 

(60.89%) 
 

971 
(39.11%) 

 
1,345 

(55.65%) 
 

1,072 
(44.35%) 

 
1,602 

(65.76%) 
 

834 
(34.24%) 

 
 

67.77% 
 
 

32.23% 
Gender 
 Male 
 
 
 Female 

 
791 

(35.17%) 
 

1,458 
(64.83%) 

 
872 

(35.12%) 
 

1,611 
(64.88%) 

 
906 

(36.49%) 
 

1,577 
(63.51%) 

 
892 

(36.91%) 
 

1,525 
(63.09%) 

 
937 

(38.46%) 
 

1,499 
(61.54%) 

 
 

36.44% 
 
 

63.56% 
Note. Adapted from “Institutional student profiles,” by Alabama Commission on Higher 
Education (ACHE), 2013, Retrieved from http://www.ache.alabama.gov/studentDBindex.htm 
and “IPEDS enrollment survey,” by U.S. Department of Education, National Center for 
Education Statistics. (2013), Retrieved from http://nces.ed.gov/ipeds/datacenter/Statistics.aspx 
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Placement Process at Snead State Community College 

 This study analyzed the placement process used at Snead State Community College 

(SSCC) in regards to mathematics courses. SSCC uses ACT and COMPASS placement scores in 

order to place students into mathematics courses. The pre-Algebra COMPASS score is coded as 

COA whereas the College Algebra COMPASS score is coded as COC. If a student receives a 

COA score of 45 that student is placed into MTH 100. If a student receives a COC score of 45 

that student is placed into MTH 112. See Table 15 for a summary of the placement scores, codes, 

and placement course. 

 

Table 15 
 
Snead State Community College COMPASS/ACT Placement Scores 

 
Test Type  Placement Scores and SSCC Course 

 
COMPASS Math  
Pre-Algebra Section 
(COP) 
 

 
0-35 = MTH 091, Developmental Algebra 

36 or above = MTH 098, Elementary Algebra or 
MTH 116, Mathematical Applications 

 
COMPASS Math 
Algebra Section 
(COA)  

 
0-33 = MTH 098, Elementary Algebra or 

MTH 116, Mathematical Applications 
34-62 = MTH 100, Intermediate College Algebra 

63-100 = MTH 110, Finite Mathematics or 
MTH 112, Pre-Calculus Algebra 

 
 
COMPASS Math  
College Algebra Section 
(COC) 

 
0-45 = MTH 110, Finite Mathematics or 

MTH 112, Pre-Calculus Algebra 
46 or above  = MTH 120, Calculus and Its Applications or   

MTH 113, Pre-Calculus Trigonometry 
 
 
COMPASS Math 
Trigonometry Section 
(COT) 

 
 

0-43 = MTH 120, Calculus and ITS Applications or 
MTH 113, Pre-Calculus Trigonometry 

44 or above = MTH 125, Calculus I 
 

(table continues) 
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Test Type  Placement Scores and SSCC Course 
 
ACT Math Section 
 

 
20 = MTH 100, Intermediate College Algebra 

 
ACT Math Section 21-22 = MTH 112, Pre-Calculus Algebra 

 
ACT Math Section 23-24 = MTH 113, Pre-Calculus Trigonometry or 

MTH 120, Calculus and ITS Applications 
 

ACT Math Section 25-36 = MTH 125, Calculus I 
 

Note. Adapted from “Compass testing format for Snead State Community College,” personal 
communication from J. Huffman, October 19, 2012. 
 
 
 
 A student can place into a mathematics course at SSCC with their mathematics score on 

the ACT. If the students mathematics area of the ACT does not meet the minimum benchmark 

for college-ready, then those students must complete the COMPASS assessment test (Snead 

State Community College, 2012a). Some students are exempt from the COMPASS assessment 

test if they meet one of the following conditions:  

Any student who has successfully completed a college level course in English and/or 
math with a grade of “C” or better or who has taken the COMPASS Exam at another 
College within the last three years. The student must document COMPASS scores or 
course completion by having an official transcript and COMPASS scores forwarded to 
the Snead State Student Services Office. Any student who has completed required 
developmental coursework at another Alabama Community College System College 
within the last three years. Any student who has scored 480 or above on the SAT I verbal 
and 480 or above on the SAT I math, or any student who has scored 20 or above on the 
ACT English or 20 or above on the ACT math and enrolls within three years of high 
school graduation. Official documentation of these scores must be sent directly to the 
Snead State Student Services Office. Placement will be based on the assessment results. 
(Snead State Community College, 2012a, p. 23) 

 
The COMPASS assessment test can only be taken twice during a 3-year timeframe. Furthermore, 

COMPASS scores are only valid for 3 years from the test date (Snead State Community College, 

2012a). 
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 According to the Director of Testing at Snead State Community College, the COMPASS 

test utilized by the college is the preloaded test package (J. Huffman, personal communication, 

October 19, 2012). The COMPASS placement test used by SSCC is a computer-based, untimed 

test. Students begin the COMPASS test at SSCC with the pre-loaded questions in the pre-algebra 

area. The students then progress in order through the algebra, college algebra, geometry, and 

trigonometry areas according to the number of questions they answer correctly. Since the test is 

untimed, the student progresses through the test at their own pace. The first time the student 

attempts the COMPASS test there is no charge. However, if the student chooses to retest, there is 

an $8 fee. Students are allowed to take the COMPASS test two times during a 3-year time period 

(J. Huffman, personal communication, October 19, 2012).  

 If a student has completed a college-level mathematics course and earned a grade of C or 

above the student is exempt from taking the COMPASS test. Also, the student is exempt if they 

have completed the COMPASS test at another college within a 3-year time frame of the 

registration of a mathematics course. Furthermore, students with a SAT I score of 480 or above 

or an ACT mathematics score of 20 or above are also exempt from taking the COMPASS test. 

Transient students are exempt unless they are enrolling in a mathematics course for the first time 

(J. Huffman, personal communication, October 19, 2012). 

 A 1993 report published by Dr. Elizabeth Cooper, the Director of Institution Research at 

SSCC, is the last known statistical study of the correlation between student placement scores on 

the ASSET test and grades in the college-level mathematics course at SSCC (Cooper, 1993). The 

1993 study was conducted at a time when SSCC used the ACT mathematics test score or the 

ASSET paper-pencil assessment test score to recommend, not mandate by any state policy, the 

mathematics course for each student. The report suggested that the cut-off scores for 

mathematics at SSCC be re-evaluated (Cooper, 1993). 
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Description of Participants 

 The participants for this study were students at SSCC who were placed in MTH 100 or 

MTH 112 based on their ACT mathematics score, COMPASS mathematics score, or successful 

completion of the prerequisite course as stated in the ACCS Policy 902.01 (ACCS, March 2005). 

If a student was admitted to SSCC during the timeframe of this study with an ACT mathematics 

score of 20 or higher, then that student did not have to take the COMPASS assessment test. If a 

student had an ACT mathematics score of 20 or higher and was not satisfied with the 

mathematics placement at SSCC, that student could chose to take the COMPASS assessment test 

in order to place into a higher level mathematics course. If a student had both an ACT 

mathematics score and a COMPASS mathematics score, the student was considered a duplicate 

and deleted from the dataset for this study. The students for this study included those enrolled at 

SSCC from Fall 2008 through Spring 2013 semesters, excluding summer semesters. These 

students were selected because the timeframe of this study encompassed a 5-year period that is 

needed to demonstrate trends.  

 Students enrolled in Fall and Spring semesters, starting Fall 2008 through Spring 2013, 

were included in this study except for dual enrollment students, due to the difference in delivery 

format compared to non-dual enrollment students. Also, students that placed into the college-

level mathematics course (MTH 100 or MTH 112) by means other than their ACT mathematics 

score, COMPASS mathematics score, or successful completion of the prerequisite course were 

also excluded. Students placed by other means were excluded to keep the study consistent with 

the ACCS Policy 902.01 that mandates each institution use the ACT assessment test, the 

COMPASS assessment test, or the prerequisite course as the determining factor for placing 

students into mathematics courses (ACCS, March 2005). Students that chose to place higher or 

lower than their placement score indicated were excluded from this study. Additionally, students 
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that were placed into MTH 100 and were previously enrolled in any mathematics courses other 

than MTH 098 were excluded. Likewise, any students that were placed into MTH 112 and were 

previously enrolled in any mathematics courses other than MTH 100 were excluded from this 

study to maintain original placement into MTH 100 or MTH 112 was due to ACT mathematics 

score, COMPASS mathematics score, or successful completion of the prerequisite course not 

prerequisite courses. Also, students that were placed into MTH 100 and enrolled in MTH 098 

more than once in order to successfully complete MTH 098 in order to fulfill the prerequisite for 

MTH 100 were excluded. Likewise, any students that were placed into MTH 112 and enrolled in 

MTH 100 more than once in order to successfully complete MTH 100 in order to fulfill the 

prerequisite for MTH 112 were excluded to keep the study consistent as stated earlier with the 

prerequisite course not courses or repeated courses. Finally, any student under the age of 18 was 

excluded from the study to protect the privacy of a minor. 

 As stated earlier, Grades were defined in this study as A (90-100), B (80-89), C (70-79), 

D (60-69), F (0-59), W (withdrawal from the course), and I (Incomplete). All grades were 

rounded to the nearest whole number. Students enrolled Fall 2008 through Spring 2013, 

excluding summer semesters, were not excluded in this study due to their assigned grade of A, B, 

C, D, F, W or I, because the grades of A, B, and C were labeled as success and the grades of D, 

F, W, and I were labeled as non-success. See Table 16 for MTH 100 Participant Data and Table 

17 for MTH 112 Participant Data. 
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Table 16 
 
MTH 100 Participant Data 
 

 
 
 
 
 
 
Semester 
 Instructor 
 Status 

 
Number of 
Students 

placed into 
MTH 100 

according to 
their ACT 

mathematics 
score 

Number of 
Students 

placed into 
MTH 100 

according to 
their 

COMPASS 
mathematics 

score 

 
Number of 
Students 

placed into 
MTH 100 

according to 
successful 

completion of 
MTH 098 

 
Total number 
of Students 
placed into 
MTH 100 

according to 
ACT, 

COMPASS, 
or MTH 098 

Fall 2008 
 

9 54 26 89 

Spring 2009 
 

4 10 53 67 

Fall 2009 
  

12 103 78 193 

Spring 2010 
 

7 34 166 207 

Fall 2010 
  

18 90 118 226 

Spring 2011 
  

0 37 132 169 

Fall 2011 
  

26 85 87 198 

Spring 2012 
  

5 27 91 123 

Fall 2012 
  

25 69 62 156 

Spring 2013 
  

5 13 75 93 

Totals 
 

111 522 888 1,521  
 

Note. Data provided by the Institutional Research Department at Snead State Community 
College (2013).  
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Table 17 
 
MTH 112 Participant Data 
 
 
 
 
 
 
 
 
 
Semester 

 
Number of 
Students 

placed into 
MTH 112 

according to 
their ACT 

mathematics 
score 

Number of 
Students 

placed into 
MTH 112 

according to 
their 

COMPASS 
mathematics 

score 

 
Number of 
Students 

placed into 
MTH 112 

according to 
successful 

completion of 
MTH 100 

 
Total number 
of Students 
placed into 
MTH 100 

according to 
ACT, 

COMPASS, 
or MTH 100 

Fall 2008 
 

20 3 12 35 

Spring 2009 
 

10 1 44 55 

Fall 2009 
 

33 6 27 66 

Spring 2010 
 
 

9 4 61 74 

Fall 2010 
 

40 8 36 84 

Spring 2011 
 

12 4 68 84 

Fall 2011 
 

39 2 37 79 

Spring 2012 
 

7 1 59 67 

Fall 2012 
 

24 4 34 62 

Spring 2013 
 

13 2 63 78 

Totals 207 35 441 683  
 
 

Note. Data provided by the Institutional Research Department at Snead State Community 
College (2013).  
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Data Collection 

 This research utilized existing data from the Institutional Research Department at Snead 

State Community College from Fall 2008 through Spring 2013 semesters. Approval for the use 

of this data was sought from the President of SSCC (see Appendix A) and through The 

University of Alabama Institutional Review Board (see Appendix B). 

 

Data Extraction 

 The Institutional Technology Director at Snead State, Randy Maltbie, compiled the 

computerized data obtained from the college’s ACCESS and Banner software programs that 

contained a random student identification number, age, race, gender, ACT mathematics score, 

COMPASS mathematics score, prerequisite final course grade, instructor status for each course, 

and final course grades of MTH 100 and MTH 112, when applicable. The data were imported 

into an Excel format and subsequently imported into Statistical Package for the Social Sciences 

(IBM SPSS®). A review of the data was conducted by the researcher for any potential errors. 

Once the data were considered free of errors, the information was replaced with coded values 

before statistical analysis. 

 

Data Coding/Variables 

 This research study focused on the placement process of students for MTH 100 and MTH 

112 at SSCC from Fall 2008 through Spring 2013 semesters, excluding summer semesters. The 

data used in this study were based on Astin’s IEO Model, which included input characteristics, 

environmental factor, and outcome (Bresciani, Zelna, & Anderson, 2004). The input 

characteristics included age, race, gender, ACT mathematics score, COMPASS mathematics 

score, and placement. The environmental factor included instructor status. Furthermore, the 
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outcome used in this study was success. The data chosen for this study were based on the 

literature review from Chapter II and the availability of the data at SSCC. Data can be 

categorized as continuous, discrete, or dichotomous variables (Tabachnick & Fidell, 2012). 

According to Tabachnick and Fidell (2012), continuous variables take on a range of values with 

a smooth transition from one value to the next such as grade point average. Discrete variables 

take on a finite number of values that do not display a smooth transition from one value to the 

next such as age. During some types of analysis, such as logistic regression, discrete variables 

can be changed to a two-level or dichotomous variable such as White versus non-White 

(Tabachnick & Fidell, 2012). The process of categorizing a discrete variable into a dichotomous 

variable is called dummy variable coding (Tabachnick & Fidell, 2012). 

 

 Independent. In this study, input characteristics of age, race, gender, and placement were 

considered independent variables. The environmental factor, instructor status, was also an 

independent variable. Age, race, gender, and instructor status were all coded as dichotomous. 

Placement was coded categorically as ACT mathematics score, COMPASS mathematics score, 

and prerequisite. See Table 18 for a list of variables considered in this study. 

 

 Dependent. In this study, only one dependent variable (success) was studied. As stated 

earlier, Success was defined as the student receiving a grade of C or higher in the course and 

non-success was defined as the student receiving a grade of D, F, W, or I.  Success for MTH 100 

or MTH 112 was coded dichotomously with possible values of one and zero. See Table 18 for a 

list of variables considered in this study. 
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Table 18 
 
Variables Considered 
 
Variables  Variable Type Description 
Independent 
 Age 
 
 
 Race 
 
 Gender 
 
 Instructor Status 
 
 Placement Process 

 
Dichotomous 
 
 
 
Dichotomous 
 
Dichotomous 
 
Dichotomous 
 
Categorical 

 
Traditional = Age less than 22 years old  
Non-traditional = Age greater than or 
equal to 22 years old   
 
White or non-White 
 
Male or Female 
 
Full-time or Adjunct (part-time) 
 
ACT, COMPASS, Prerequisite 

 
Dependent 

  

 Success Dichotomous Success or non-success 
 
 
 

Data Security and Confidentiality 

 The data collected for this study were kept in a locked room during the analysis process. 

Any student information, including random student identification numbers, remained secure at 

all times during this study. The identity of any individual student was not at risk during this 

study. Once the research was completed, all data collected were deleted from computer files and 

any paper copies were shredded.  

 

Data Analysis 

 In this research study, a quantitative approach was utilized to analyze the research 

questions. The mathematics courses studied included MTH 098 (Elementary Algebra), MTH 100 

(Intermediate/College Algebra), and MTH 112 (Pre-Calculus Algebra). There were five 

independent variables and one dependent dichotomous variable used in this study. This 
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dependent variable, success, was compared to the independent variables age, race, gender, 

instructor status, and placement. Data were analyzed beginning Fall semester 2008 and ending 

Spring semester 2013, excluding all summer semesters. The data were used to determine the 

likelihood of success of future SSCC students given the same type of input characteristics and 

environmental factor. 

 The research questions were answered by conducting a logistic regression. According to 

Tabachnick and Fidell (2012), a type of statistical method that predicts likelihood, using odds or 

probability, if someone is a member of a group is a logistic regression. Logistic regression can be 

used when independent variables are continuous, discrete, or dichotomous, and can use a 

combination of the values of the variables to make a prediction. Logistic regression, compared to 

other statistical methods, is more flexible because of the lack of assumptions concerning the 

input variable distributions. Data do not have to be normally distributed, related linearly to the 

dependent variable, or possess equal variance within each group when using logistic regression. 

A goal of analyzing data is to predict, correctly, the outcome for individual cases (Tabachnick & 

Fidell, 2012). Tabachnick and Fidell (2012) demonstrated the use of the statistical software IBM 

SPSS® in Using Multivariate Statistics, and state this software provides logistic regression 

analysis that handles dichotomous outcomes. Logistic regression is a preferred method over 

linear regression if the dependent variable/outcome is dichotomous (Tabachnick & Fidell, 2012). 

Furthermore, logistic regression has been previously used in the literature as a type of research 

analysis for predicting a dichotomous outcome of success (Fike & Fike, 2007; Gupta, 2006; 

Wolfle, 2012). 

Research Questions 1 (Part a) and 2 (Part a) asked how well the linear combination of 

age, race, gender, instructor status, and placement predict a passing grade in MTH 100 

(Intermediate/College Algebra) and MTH 112 (Pre-Calculus Algebra). These questions were 
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answered by looking at the logistic regression in total and assessing the overall fit of the model. 

The researcher analyzed these questions by looking at classification statistics and the Hosmer-

Lemeshow Statistics to determine goodness of fit to see how well the combination of the 

independent variables predicted the actual pass/fail rates. The Hosmer-Lemeshow statistics 

formally evaluate goodness of fit, which is available in IBM SPSS ®. If the logistic model is a 

good fit, then the Hosmer-Lemeshow Statistics produces a non-significant chi-square 

(Tabachnick & Fidell, 2012). 

 Research Questions 1 (Part b) and 2 (Part b) asked how well do the individual variables 

of age, race, gender, instructor status, and placement predict passing grade in MTH 100 

(Intermediate/College Algebra) and MTH 112 (Pre-Calculus Algebra). When an acceptable 

model using logistic regression was found, concerning Research Questions 1 (Part b) and 2 (Part 

b), an evaluation of the statistical significance of each of the coefficients was performed using 

the Wald test. The researcher looked at the beta weights of the independent variables and the 

associated Wald statistic to see if they were significantly different from zero. According to 

Tabachnick and Fidell (2012), the Wald test is one of the simplest tests to run in IBM SPSS ® to 

evaluate the contribution of individual predictors to a regression model. See Table 19 for the 

summary of the research questions and methods.  



86 
 

Table 19 
 
Summary of the Research Questions and Methods 
 
 
Research Question  

 
Items 

Independent 
Variable 

Dependent  
Variable 

 
Test 

 
Research Question 1a:   
How well does the linear 
combination of age, race, gender, 
instructor status, and placement 
predict passing grade in MTH 100 
(Intermediate/College Algebra)? 
 

 
Students success in MTH 
100, student age, student 
race, student gender, 
instructor status, student 
ACT mathematics score, 
student COMPASS 
mathematics score, 
student MTH 098 
success 
 

 
Student age, student 
race, student gender, 
instructor status, 
placement 

 
Success in 
MTH 100 

 
Statistical 
testing of 
results 
from 
logistic 
regression 

Research Question 1b:   
How well do the individual 
variables of age, race, gender, 
instructor status, and placement 
predict passing grade in MTH 100 
(Intermediate/College Algebra)? 
 

Student success in MTH 
100, student age, student 
race, student gender, 
instructor status, student 
ACT mathematics score, 
student COMPASS 
mathematics score, 
student MTH 098 
success 
 

Student age, student 
race, student gender, 
instructor status, 
placement 

Success in 
MTH 100 

Statistical 
testing of 
results 
from 
logistic 
regression 

Research Question 2a:   
How well does the linear 
combination of age, race, gender, 
instructor status, and placement 
predict passing grade in MTH 112 
(Pre-Calculus Algebra)? 
 

Student success in MTH 
112, student age, student 
race, student gender, 
instructor status, student 
ACT mathematics score, 
student COMPASS 
mathematics score, 
student MTH 100 
success 
 

Student age, student 
race, student gender, 
instructor status, 
placement 

Success in 
MTH 112 

Statistical 
testing of 
results 
from 
logistic 
regression 

Research Question 2b:     
How well do the individual 
variables of age, race, gender, 
instructor status, and placement 
predict passing grade in MTH 112 
(Pre-Calculus Algebra)? 

Student success  in MTH 
112, student age, student 
race, student gender, 
instructor status, student 
ACT mathematics score, 
student COMPASS 
mathematics score, 
student MTH 100 
success 

Student age, student 
race, student gender, 
instructor status, 
placement 

Success in 
MTH 112 

Statistical 
testing of 
results 
from 
logistic 
regression 
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Delimitations and Limitations 

 This study was conducted with several delimitations. First, the researcher decided to use 

a community college in northern Alabama, which limited the ability to generalize the findings to 

all community colleges nationwide. Secondly, the researcher chose to exclude any students that 

were labeled dual enrollment and any students under the age of 18. When examining student 

success in MTH 100, the researcher chose to exclude any students that had enrolled in a lower 

level mathematics course prior to MTH 098 (the prerequisite course for MTH 100), if the 

placement process for the student was MTH 098 and not the mathematics score on the ACT or 

COMPASS standardized test. Additionally, when examining student success in MTH 112, the 

researcher chose to exclude any students that had enrolled in a lower level mathematics course 

prior to MTH 100 (the prerequisite course for MTH 112), if the placement process for the 

student was MTH 100 and not the mathematics score on the ACT or COMPASS standardized 

test. Also, any student enrolled in MTH 100 or MTH 112 without an appropriate placement score 

or successful completion of the prerequisite course was excluded from this study. 

 This study was limited to the data collection from Fall 2008 through Spring 2013. 

Another limitation of the study was that it was conducted at a small rural community college in 

northeast Alabama. Furthermore, input characteristics such as high school grade point average 

(HSGPA) and socioeconomic status were not used in this study due to the lack of this type of 

data collected on students during the timeframe of this study. Additional limitation includes the 

use of the only environmental factor, instructor status; additional environmental characteristics 

could include student engagement, student’s major field, first-year living arrangements, student 

involvement in extracurricular activities, and course design just to name a few. 

 Due to the delimitations and limitations stated earlier, this study may not be generalized 

to other higher education institutions. This study was an institutional study conducted at a small, 
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rural community college in northern Alabama during a specific timeframe and the results from 

this study may or may not be suggestive of future students. 

 

Summary 

 Presented in this section was the overall methodology that was used for the research 

questions listed earlier. The research design, research questions, setting and courses in the 

ACCS, setting and courses at SSCC, placement process at SSCC, description of participants, 

data collection, research tool, delimitations and limitations, data security and confidentiality, data 

quality, and data analysis were discussed along with the dependent and independent variables. 

The results from the methodology are presented in the following chapters. 
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CHAPTER IV 

DATA ANALYSIS AND FINDINGS 

 The purpose of this study was to examine the likelihood of success of future Snead State 

Community College (SSCC) students enrolled in MTH 100 (Intermediate/College Algebra) and 

MTH 112 (Pre-Calculus Algebra). Specifically, this study considered the influence of several 

independent variables including age, race, gender, instructor status, and placement to predict one 

dependent variable, which was the successful completion of MTH 100 or MTH 112. This chapter 

presents a summary of the methodology, the demographic analysis, the categorization of the 

students, and the data analysis. 

 The following research questions guided this research: 

 1a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 1b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 2a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra?  

 2b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra)?
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Summary of Methodology 

 This study examined data of students at SSCC starting Fall 2008 through the Spring 2013 

semesters, excluding summer semesters. From Fall 2008 through Spring 2013, students enrolled 

in MTH 100 and MTH 112, according to their ACT mathematics score, COMPASS mathematics 

score, or successful completion of the prerequisite course, were analyzed. Initially, descriptive 

statistics were run on all the independent variables (age, race, gender, instructor status, and 

placement) and the dependent variable (success). Next, the statistical software IBM SPSS® was 

used to analyze the data using a logistic regression. A logistic regression was run to determine 

any influence the independent variables had on predicting the likelihood of success of students 

enrolled in MTH 100 and MTH 112.  

 For Research Questions 1 (Part a) and 2 (Part a), logistic regression was used to 

determine how well the linear combination of age, race, gender, instructor status, and placement 

predicted successful completion in MTH 100 and MTH 112. For Research Questions 1 (Part b) 

and 2 (Part b), logistic regression was used to determine how well the individual variables of age, 

race, gender, instructor status, and placement predicted successful completion in MTH 100 and 

MTH 112.  

 

Demographic Analysis 

 This study included a population of students from SSCC enrolled in MTH 100 and MTH 

112 starting Fall 2008 through Spring 2013, excluding summer semesters. The researcher 

analyzed the student records to determine if each student record extracted from the SSCC 

database fit the criteria for this study. The criteria consisted of students who were enrolled in 

MTH 100 and MTH 112 for the first time that were placed into the course because of an 
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appropriate ACT mathematics score, COMPASS mathematics score, or successful completion of 

the prerequisite course. Exclusions from the dataset included dual enrollment students, students 

under the age of 18, and students that chose to take a mathematics course lower or higher than 

their placement recommendation. After all student records were determined to fit the criteria, the 

researcher checked for any missing cell information and determined that no student record 

contained any missing information. Therefore, the complete dataset was used in this study. The 

dataset contained a total of 2,204 student records with 1,521 students enrolled in MTH 100 and 

683 students enrolled in MTH 112 from Fall 2008 through Spring 2013, excluding summer 

semesters. See Table 16 for MTH 100 participant data and Table 17 for MTH 112 participant 

data.  

 

Categorization of Students into Groups 

 All variables in this study were coded before running a logistic regression. The 

independent variable age was coded as traditional (age less than 22 years old) or non-traditional 

(age greater than or equal to 22 years old). Traditional was coded as a value of 1 and non-

traditional coded as a value of 0. The independent variable race was coded as White or non-

White. White was coded with a value of 1 and non-White coded as a value of 0. The independent 

variable gender was coded as female or male. Female was coded with a value of 1 and male 

coded as a value of 0. The independent variable instructor status was coded as full-time or part-

time. If a student enrolled in MTH 100 with a full-time instructor, the code was a value of 1; if 

not, the code value used was 0. The independent variable placement was coded categorically 

with ACT coded as 1, COMPASS coded as 2, and prerequisite coded as 3. If a MTH 100 student 

had an ACT mathematics score of 20, the code was a value of 1. If a MTH 112 student had an 
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ACT mathematics score of 21 or 22, the code was a value of 1. If a MTH 100 student had a 

COMPASS mathematics score from 34-62, the code was a value of 2. If a MTH 112 student had 

a COMPASS mathematics score from 63-100, the code was a value of 2. If a student enrolled in 

MTH 100 had successfully completed MTH 098, the code value used was 3. Likewise, if a 

student enrolled in MTH 112 had successfully completed MTH 100, the code value used was 3. 

See Table 20 for a codebook for all variables including descriptive name, variable code name, 

and variable code value. 

 

Table 20 
 
Codebook for Variables 
 
Variable Descriptive Name Variable Code Name Variable Code Value 
Independent Variables 
  Age 
     Traditional (age less than 22 years old) 
     Non-traditional (age greater than or equal to 22) 

 
 
TRAD 
 

 
 
1 (yes) 
0 (no) 

   
Race 
    White 
     Non-White 

 
 
WHITE 
 

 
 
1 (yes) 
0 (no) 

   
Gender 
     Female 
     Male 

 
 
FEMALE 
 

 
 
1 (yes) 
0 (no) 

   
Instructor Status 
     Full-time 
     Part-Time 

 
 
FULL 
 

 
 
1 (yes) 
0 (no) 

   
Placement Process 
 

 
ACT 
COMPASS 
PREREQ 

 
1 (ACT) 
2 (COMPASS) 
3 (Prerequisite) 

Dependent Variable 
  Successful  
 

 
SUCCESS 
 

 
1 (yes) 
0 (no) 
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Descriptive Statistics of Participants for MTH 100 

 Descriptive statistics were run for the entire sample of 1,521 MTH 100 students, 

including age, race, gender, instructor status, ACT, COMPASS, and prerequisite course. The 

overall rate for students successfully completing MTH 100 was calculated at 76.00% 

(1,156/1,521). Below are descriptive statistics for each individual variable for this study for 

MTH 100 (see Tables 21-24). See Table 25 for descriptive statistics for MTH 100. 

 

Age 

 Of the 1,521 MTH 100 students, 71.93% (1,094/1,521) were coded as traditional (less 

than 22 years old) and 28.07% (427/1,521) were coded as non-traditional (greater than or equal 

to 22 years old). Of the 1,094 traditional students, 75.14% (822/1,094) successfully completed 

MTH 100, whereas 77.52% (331/427) of the non-traditional students successfully completed the 

course.  

 For this study, the average age of MTH 100 students was 22.8 and the median age was 

19.9. According to the 2012 fast facts, the average age of community college students in 

America was 28 and the median age was 23 (American Association of Community Colleges 

2012 Community College Fast Facts, 2012). Additionally, 72.12% (1,097/1,521) of the MTH 

100 students for this study are 21 years or younger whereas only 39% of community college 

students in America are 21 years or younger (American Association of Community Colleges 

2012 Community College Fast Facts, 2012). See Table 21 for MTH 100 age results. 
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Table 21 

MTH 100 Age Results 

  
SSCC 

Community Colleges in 
America 

Number of traditional students 1,094 * 
Number of non-traditional students 427 * 
Average age 22.8 28 
Median age 19.9 23 
Percentage of students less than or equal to 21 years  
    old for this study  

72.12%** 39% 

Success rate of traditional students 75.14% * 
Success rate of non-traditional students 77.52% * 
Overall success rate for MTH 100 76.00% * 
* = Data not available due to definition difference of traditional and non-traditional students. 
** = Percentages were gathered for students less than or equal to 21 years of age instead of less 
than 22 years of age to compare SSCC to data from community colleges in America (American 
Association of Community Colleges 2012 Community College Fast Facts, 2012). 
 
 
 
Race 

 As Table 22 illustrates, 61.80% (940/1,521) of students in this study for MTH 100 were 

coded as White and 38.20% (581/1,521) were coded as non-White. The average White 

percentage of the entire student population for SSCC from Fall 2008 through Fall 2012 was 

67.77% whereas only 54% of students in American community colleges in 2012 were White 

(American Association of Community Colleges 2012 Community College Fast Facts, 2012). 

Additionally, of the 940 White students, 80.21% successfully completed MTH 100 whereas only 

72.63% of non-White students successfully completed the course. The overall success rate for 

the MTH 100 cohort was 76.00%; furthermore, 397 White and 198 non-White students in the 

MTH 100 cohort completed the ACT with both groups averaging a 17.7 ACT mathematics score. 

Also, 874 White MTH 100 students completed the COMPASS with an average 30.8 COMPASS 
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mathematics score, and 547 non-White MTH 100 students completed the COMPASS with an 

average 30.4 COMPASS mathematics score. See Table 22 for MTH 100 race results.  

 

Table 22 

MTH 100 Race Results 

 White 
(940/1,521) 

Non-White 
(581/1,521) 

Percentage of total MTH 100 cohort 61.80% 38.20% 
SSCC population from Fall 2008 through Fall 2012 67.77% 32.23% 
American Association of Community Colleges 2012 54% * 46% * 
ACT average mathematics score 17.7 (397 students) 17.7 (198 students) 
COMPASS average mathematics score 30.8 (874 students) 30.4 (547 students) 
Success rate for MTH 100 cohort 80.21% 72.63% 
Overall success rate for MTH 100 cohort 76.00% 
* = Adapted from “American Association of Community Colleges 2012 Community College 
Fast Facts,” Retrieved from http://www.aacc.nche.edu/AboutCC/Documents/FactSheet2012.pdf 
 
 
 
Gender 

 In this study for the MTH 100 cohort, 921 (60.55%) of the 1,521 students were coded as 

female and 600 (39.45%) were coded as male. Of the 921 female students, 79.48% (732/935) 

successfully completed MTH 100, and 74.00% (444/600) of the male students successfully 

completed the course. The overall success rate for the MTH 100 cohort was 76.00%. 

Furthermore, 621 of the 1,521 MTH 100 students completed the ACT with an average ACT 

mathematics score of 17.6 for females and 18.0 for males. As stated earlier, the average ACT for 

female students in Alabama for 2012 was 19.2 whereas the average ACT for male students was 

20.2. The 2012 national ACT average data stated that females had an average 17.8 ACT score 

and males had a 21.7 average (ACT, 2012b).  
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 The defined ACT placement score for MTH 100 at SSCC is 20. For this study, only 111 

students enrolled in MTH 100 completed the ACT with a mathematics score equal to 20. This 

research states that 92.73% (51/55) of the female students with an ACT mathematics score of 20 

that enrolled in MTH 100 successfully completed MTH 100, and only 69.64% (39/56) of the 

male students with an ACT mathematics score of 20 successfully completed the course. See 

Table 23 for MTH 100 gender results for ACT. 

 

Table 23 

MTH 100 Gender Results for ACT 

 Female Male 
SSCC ACT average 17.6 18.0 
2012 ACT Profile Data Average for Alabama 19.2* 20.2* 
2012 National ACT Average 17.8* 21.7* 
Successful Completion of MTH 100 79.48% 74.00% 
Number of students enrolled in MTH 100 with an    
    ACT = 20 

55 56 

Number of students with an ACT = 20 that 
successfully completed MTH 100  

92.73% 
(51/55) 

69.64% 
(39/56) 

Overall MTH 100 success rate 76.00% 
* = Adapted from “ACT profile report--state: Graduating class 2012--Alabama,” by ACT, 2012b, 
Retrieved from http://www.act.org/newsroom/data/2012/pdf/profile/Alabama.pdf. 
 
 
 
 For the MTH 100 cohort, 1,421 of the 1,521 students completed the COMPASS 

placement test with an average mathematics score of 30.1 for females and 31.5 for males. The 

defined COMPASS placement score for MTH 100 at SSCC is 34-62. The COMPASS 

mathematics scores of 30.1 and 31.5 did include all students that enrolled in MTH 100 whereas 

only 522 students actually placed into MTH 100 with an appropriate COMPASS mathematics 

score of 34-62. Of the 522 students that placed into MTH 100, 302 were female and 220 were 

male. The average COMPASS mathematics score for both female and male students that placed 
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into MTH 100 was 42.6. The successful passing rate for MTH 100 of the 302 females was 

85.10% (257/302), and the successful passing rate of the 220 males was 78.64% (173/220). The 

overall successful passing rate of MTH 100 was 79.48% for female students and 74.00% for 

males. The overall MTH 100 passing rate for this study was 76.00%. See Table 24 for MTH 100 

gender results for COMPASS. 

 

Table 24 

MTH 100 Gender Results for COMPASS 

 Female Male 

SSCC COMPASS average for MTH 100 
 

30.1  
(876 students) 

 
31.5 

(545 students) 
 
SSCC COMPASS average for MTH 100 students with a  
     COMPASS mathematics score = 34-62 

 
42.6 

(302 students) 

 
42.6 

(220 students) 
 
Successful passing rate of students that placed into MTH  
     100 with a COMPASS mathematics score = 34-62 

 
85.10% 

(257/302) 

 
78.64% 

(173/220) 
 
Successful passing rate of MTH 100 students 

 
79.48% 

 
74.00% 

Overall MTH 100 passing rate 76.00% 
 
 
 
Instructor Status 

 Students in the MTH 100 cohort enrolled in the course with either a full-time or part-time 

instructor. For the 1,521 MTH 100 students in this study, 75.54% (1,149/1,521) enrolled in the 

course with a full-time instructor and 24.46% (372/1,521) enrolled with a part-time instructor. 

The students that enrolled in MTH 100 with a full-time instructor successfully completed the 

course at a rate of 77.72% whereas students enrolled with a part-time instructor completed the 
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course at a rate of 62.63%. The overall successful passing rate for the MTH 100 cohort was 

76.00%. See Table 25 for MTH 100 descriptive statistics.  

 

ACT Mathematics Score 

 Of the 1,521 students in the MTH 100 cohort, 621 students completed the ACT with an 

average score of 17.8. However, SSCC defined the MTH 100 ACT mathematics placement score 

equal to 20. Only 111 of the 1,521 MTH 100 cohort students completed the ACT with a 

mathematics score equal to 20. For the 111 students that placed according to their ACT 

mathematics score of 20, 81.08% (90/111) successfully completed the course. The overall 

successful passing rate for MTH 100 was 76.00%. See Table 25 for MTH 100 descriptive 

statistics.  

 

COMPASS Mathematics Score 

 For the MTH 100 cohort, 1,421students completed the COMPASS with an average score 

of 30.9. However, SSCC defined the MTH 100 COMPASS mathematics placement score as 34-

62. The number of students that placed into MTH 100 according to their COMPASS 

mathematics score of 34-62 was 34.32% (522/1,521). For the 522 MTH 100 students that placed 

according to their COMPASS mathematics score, 82.38% (430/522) successfully completed the 

course. See Table 25 for MTH 100 descriptive statistics. 

 

Successful Completion of the Prerequisite Course 

 One way a student can place into MTH 100 at SSCC is by successfully completing the 

prerequisite course (MTH 098). For the MTH 100 cohort, 58.38% (888/1,521) placed into MTH 
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100 according to their successful completion of MTH 098 with 71.62% (636/888) successfully 

completing MTH 100. The overall successful passing rate for MTH 100 for this study was 

76.00%. See Table 25 for MTH 100 descriptive statistics. 
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Table 25 

Descriptive Statistics for MTH 100 
 

FA 
08 

Spr 
09 

FA 
09 

Spr 
10 

FA 
10 

Spr 
11 

FA 
11 

Spr 
12 

FA 
12 

Spr 
13 Total 

% of total 
population 

% 
Successful 

ACT (Score=20) 9 4 12 7 18 0 26 5 25 5 111 7.30% 
81.08% 
(90/111) 

COMPASS (Score 34-
62) 

54 10 103 34 90 37 85 27 69 13 522 34.32% 
82.38% 

(430/522) 

MTH 098 Took 26 53 78 166 118 132 87 91 62 75 888 58.38% 
71.62% 

(636/888) 
Traditional 
(Age < 22) 

80 53 146 130 168 106 155 82 121 53 1,094 71.93% 
75.14% 

(822/1,094)
Non-Traditional 
(Age ≥22) 

9 14 47 77 58 63 43 41 35 40 427 28.07% 
77.52% 

(331/427) 

White 79 59 127 122 126 97 98 69 112 51 940 61.80% 
80.21% 

(754/940) 

Non-White 10 8 66 85 100 72 100 54 44 42 581 38.20% 
71.33% 

(422/581) 

Female 54 40 113 140 142 109 113 69 86 55 921 60.55% 
79.48% 

(732/921) 

Male 35 27 80 67 84 60 85 54 70 38 600 39.45% 
74.00% 

(444/600) 
Full-time instructor 
status 

87 57 188 134 177 136 132 68 131 39 1,149 75.54% 
77.72% 

(893/1,149)
Part-time instructor 
status  

2 10 5 73 49 33 66 55 25 54 372 24.46% 
62.63% 

(233/372) 

TOTAL # of students 89 67 193 207 226 169 198 123 156 93 1,521 
Overall passing rate 
(1,156/1,521) = 76.00% 
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Descriptive Statistics of Participants for MTH 112 

 Descriptive statistics were run for the entire sample of 683 MTH 112 students, which 

included age, race, gender, instructor status, ACT, COMPASS, and prerequisite course. The 

overall rate for students successfully completing MTH 112 was calculated at 86.68% (592/683). 

Below are descriptive statistics for each individual variable for this study for MTH 112. 

 

Age 

 For the MTH 112 cohort, 90.19% (616/683) of the students were coded as traditional 

(less than 22 years old), and 9.81% (67/683) were coded as non-traditional (greater than or equal 

to 22 years old). Of the 616 traditional students, 87.99% (542/616) successfully completed MTH 

112 whereas only 73.13% (49/67) of the non-traditional students successfully completed the 

course. The overall success rate for MTH 112 students in this study was 86.68%. 

 The average age of MTH 112 students in this study was 20.2 and the median age was 

19.0. As stated earlier, in 2012, the average age of community college students in America was 

28 and the median age was 23, with 39% of these students listed as age 21 or younger (American 

Association of Community Colleges 2012 Community College Fast Facts, 2012). Additionally, 

90.36% (619/683) of SSCC MTH 112 students for this study were 21 years or younger. See 

Table 26 for MTH 112 age results.  
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Table 26 

MTH 112 Age Results  

  
SSCC 

Community Colleges 
in America 

Number of traditional students 616 (90.19%) * 
Number of non-traditional students 67 (9.81%) * 
Average age 20.2 28*** 
Median age 19.0 23*** 
Percent of students less than or equal to 21 years old  
     for this study  

90.36% ** 39% ** 

Success rate of traditional students 87.99% (542/616) * 
Success rate of non-traditional students 73.13% (49/67) * 
Overall Success Rate for MTH 100 86.68% * 
* = Data not available due to definition difference of traditional and non-traditional students. 
** = Percentages were gathered for students less than or equal to 21 years of age instead of less 
than  22 years of age to compare SSCC to data from community colleges in America (American 
Association of Community Colleges 2012 Community College Fast Facts, 2012). *** = Adapted 
from “ACT profile report--state: Graduating class 2012--Alabama,” by ACT, 2012b, Retrieved 
from http://www.act.org/newsroom/data/2012/pdf/profile/Alabama.pdf. 
 
 
 
Race 

 As Table 27 illustrates, of the 683 students in the study for MTH 112, 67.94% (464/683) 

were coded as White and 32.06% (219/683) were coded as non-White. The average percentages 

of the entire student population for SSCC from Fall 2008 through Fall 2012 were 67.77% for 

White and 32.23% for non-White. On the other hand, in 2012, the race percentages for 

community colleges in America were 54% for White and 46% for non-White (American 

Association of Community Colleges 2012 Community College Fast Facts, 2012). Additionally, 

of the 464 White students, 85.56% successfully completed MTH 112, and 88.58% of non-White 

students successfully completed the course. Furthermore, White and non-White MTH 112 

students that completed the ACT had an average mathematics score of 19.8. MTH 112 students 
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that completed the COMPASS had an average COMPASS mathematics score of 44.9 for White 

students and 46.4 for non-White students. See Table 27 for MTH 112 race results.  

 

Table 27 

MTH 112 Race Result 

 White 
(464/683) 

Non-White 
(219/683) 

Percentage of Total MTH 112 cohort 67.94% 32.06% 
 
SSCC population from Fall 2008 through Fall 
2012 

 
67.77% 

 
32.23% 

 
American Association of Community Colleges 
2012 

 
54% * 

 
46% * 

 
ACT average mathematics score 

 
19.8 (345 students) 

 
19.8 (145 students) 

 
COMPASS average Mathematics score 

 
44.9 (282 students) 

 
46.4 (145 students) 

 
Success Rate for MTH 112 cohort 

 
85.56% 

 
88.58% 

 
Overall Success Rate for MTH 112 Cohort 

 
86.68% 

* = Adapted from “American Association of Community Colleges 2012 Community College 
Fast Facts,” Retrieved from http://www.aacc.nche.edu/AboutCC/Documents/FactSheet2012.pdf 
 
 
 
Gender 

 For this study for MTH 112, 54.76% (374/683) of the students were coded as female and 

45.24% (309/683) were coded as male. Of the 374 female MTH 112 students, 88.77% (332/374) 

successfully completed the course whereas only 83.82% (259/309) of male students completed 

MTH 112. Furthermore, of the 683 MTH 112 students, 492 completed the ACT. For the 490 

students, the average ACT mathematics score was 19.7 for females and 19.9 for males. As stated 

earlier, the 2012 ACT data for Alabama stated that the average ACT score for females was 19.2 
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and 20.2 for males; the 2012 national ACT average for males was 17.8 and 21.7 for females 

(ACT, 2012b).  

 For SSCC, the ACT mathematics placement score for MTH 112 is defined as 21-22. For 

this study, only 207 students enrolled in MTH 112 completed the ACT with a mathematics score 

of 21-22. This research states that 92.86% (104/112) of the female students with an ACT 

mathematics score of 21-22 that enrolled in MTH 112 successfully completed the course 

whereas only 84.21% (80/95) of the male students successfully completed MTH 112. See Table 

28 for MTH 112 gender results for ACT. 

 

Table 28 

MTH 112 Gender Results for ACT 

 Female Male 

SSCC ACT average 
 

19.7 (276 students)
 

19.9 (216 students)
 
2012 ACT Profile Data average for Alabama 

 
19.2* 

 
20.2* 

 
2012 National ACT average 

 
17.8* 

 
21.7* 

 
Successful completion of MTH 112 

 
88.77% 

 
83.82% 

 
Number of students enrolled in MTH 112 with an  
     ACT = 21-22 

 
112 

 
95 

 
Number of students with an ACT = 21-22 that  
     successfully completed MTH 112 

 
92.86% 

(104/112) 

 
84.21% 
(80/95) 

* = Adapted from “ACT profile report--state: Graduating class 2012--Alabama,” by ACT, 
2012b, Retrieved from http://www.act.org/newsroom/data/2012/pdf/profile/Alabama.pdf 
 
 
 
 For this study, 683 students enrolled in MTH 112 with only 428 completing the 

COMPASS placement test. Of the 428 students, 232 were female and 196 were male. The 
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average COMPASS mathematics score was 44.7 for females and 46.2 for males. However, the 

defined COMPASS placement score for MTH 112 at SSCC is 63-100, and the mathematics 

scores of 44.7 and 46.2 did include all 428 students that enrolled in MTH 112 whereas only 35 

students actually placed into MTH 112 with an appropriate COMPASS mathematics score of 63-

100. Of the 35 students that placed into MTH 112 with an appropriate COMPASS mathematics 

score of 63-100, 16 were female and 19 were male. The average COMPASS mathematics score 

of students that placed into MTH 112 was 73.1 for females and 74.1 for males. The successful 

passing rate for the female students was 87.50% (14/16) and 94.74% (18/19) for male students. 

See Table 29 for MTH 112 gender results for COMPASS. 

 

Table 29 

MTH 112 Gender Results for COMPASS 

 Female Male 

SSCC COMPASS average for MTH 112 
 

44.7 (232 students) 
 

46.2 (196 males) 
 
SSCC MTH 112 students with a COMPASS  
     mathematics score = 63-100 

 
73.1 (16 students) 

 
74.1 (19 students) 

 
Successful passing rate of students that placed  
     into MTH 112 with a COMPASS = 63-100 

 
87.50% 
(14/16) 

 
94.74% 
(18/19) 

 
Successful passing rate of MTH 112 students 

 
88.77% 

 
83.82% 

 
Overall MTH 112 passing rate 

 
86.68% 

 
 
 
Instructor Status 

 Students in the MTH 112 cohort enrolled in the course with either a full-time or part-time 

instructor. For the 683 MTH 112 students in this study, 82.14% (561/683) enrolled in the course 
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with a full-time instructor and 17.86% (122/683) enrolled with a part-time instructor. The 

students that enrolled in MTH 112 with a full-time instructor successfully completed the course 

at a rate of 86.27% whereas students enrolled with a part-time instructor completed at a rate of 

87.70%. The overall successful passing rate for the MTH 112 cohort was 86.68%. See Table 30 

for MTH 112 descriptive statistics. 

 

ACT Mathematics Score 

 Of the 683 students in the MTH 112 cohort, 492 students completed the ACT with an 

average score of 19.8. However, SSCC defined the MTH 112 ACT mathematics placement score 

as 21-22. Only 209 of the 683 MTH 112 cohort students completed the ACT with a mathematics 

score equal to 21-22. For the 207 students that placed according to their ACT mathematics score 

of 21-22, 88.89% (184/207) successfully completed the course. The overall successful passing 

rate for MTH 112 was 86.68%. See Table 30 for MTH 112 descriptive statistics.  

 

COMPASS Mathematics Score 

 For the MTH 112 cohort, 427 students completed the COMPASS with an average score 

of 45.4. However, SSCC defined the COMPASS mathematics placement score for MTH 112 as 

63-100. The number of students for the MTH 112 cohort that placed according to their 

COMPASS mathematics score of 63-100 was 5.12% (35/683). For the 35 students that placed 

according to their COMPASS mathematics score for MTH 112, 91.43% (32/35) successfully 

completed the course. See Table 30 for MTH 112 descriptive statistics. 
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Successful Completion of the Prerequisite Course 

 Students can place into MTH 112 at SSCC by successfully completing the prerequisite 

course (MTH 100). For the 683 MTH 112 students in this study, 64.57% (441/683) placed into 

MTH 112 according to their successful completion of MTH 100 with 85.26% (376/441) 

successfully completing MTH 112. The overall successful passing rate for MTH 112 for this 

study was 86.68%. See Table 30 for MTH 112 descriptive statistics.
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Table 30 

Descriptive Statistics for MTH 112 
 

 
FA 
08 

Spr 
09 

FA 
09 

Spr 
10 

FA 
10 

Spr 
11 

FA 
11 

Spr 
12 

FA 
12 

Spr 
13 

Total 
% of total 
population # Successful 

ACT (Score=21-22) 20 10 33 9 40 12 39 7 24 13 207 30.31%
88.89% 

(184/207) 
COMPASS (Score 
≥63) 

3 1 6 4 8 4 2 1 4 2 35 5.12%
91.43% 
(32/35) 

MTH 100 took 12 44 27 61 36 68 37 59 34 63 441 64.57%
85.26% 

(376/441) 
Traditional 
(Age < 22) 

35 53 64 65 76 70 69 59 56 69 616 90.19%
87.99% 

(542/616) 
Non-traditional 
(Age ≥22) 

0 2 2 9 8 14 9 8 6 9 67 9.81%
73.13% 
(49/67) 

White 32 51 47 51 58 47 37 39 46 56 464 67.94%
85.56% 

(397/464) 

Non-White 3 4 19 23 26 37 41 28 16 22 219 32.06%
88.58% 

(194/219) 

Female 21 32 34 43 41 50 50 33 30 40 374 54.76%
88.77% 

(332/374) 

Male 14 23 32 31 43 34 28 34 32 38 309 45.24%
83.82% 

(259/309) 
Full-time instructor 
status 

33 46 52 57 74 75 58 54 54 58 5614 82.14%
86.27% 

(484/561) 
Part-time instructor 
status  

2 9 14 17 10 9 20 13 8 20 122 17.86%
87.70% 

(107/122) 
TOTAL # of 
students 

35 55 66 74 84 84 78 67 62 78 683
Overall passing rate 
592/683 = 86.68% 
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Data Analysis 

 After looking at the descriptive statistics for the data set, a logistic regression was 

performed using SPSS® on success as the outcome variable and the following five independent 

variables: age, race, gender, instructor status, and placement for both MTH 100 and MTH 112. 

For MTH 100, 1,521 cases were input into the SPSS® software, and 683 cases were imputed for 

MTH 112. No cases were deleted due to missing values. 

 Logistic regression is used to predict the likelihood, using odds or probability, if someone 

is a member of a group or not (Tabachnick & Fidell, 2012). Logistic regression analyses were 

conducted to determine any influence the independent variables had on predicting the likelihood 

of success for students in MTH 100 and MTH 112. Logistic regression creates a model that 

describes the relationship between input variables and an outcome variable. The analysis from 

the logistic regression determined if there were any statistical significant differences between the 

input variables and success in MTH 100 and MTH 112. 

 

Research Question 1 Part a 

 Research Question 1 (Part a) asked how well the linear combination of age, race, gender, 

instructor status, and placement predicts a passing grade in MTH 100 (Intermediate/College 

Algebra). To answer this question, a logistic regression was run using SPSS® with one dependent 

outcome variable (success) and five independent variables: age, race, gender, instructor status, 

and placement. The independent variable placement was categorized with ACT (1) and 

COMPASS (2), and successful completion of the prerequisite course (3) as the reference group. 

The logistic regression tested the full model, containing all five predictor variables, against the 

null model containing only the constant, to see if the full model was statistically significant and 
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if each predictor variable was a statistically significant contributor to the full model. The 

researcher checked to make sure the entire data set (1,521 records) was analyzed and no cases 

were missing. After ensuring that all cases were analyzed, the researcher observed the Wald 

criterion and determined that the variables in the equation did significantly predict success in 

MTH 100, χ2 (1, N = 1521) = 368.678, p < .001. This indicates that the predictor variables, as a 

set, significantly distinguish between the success and non-success of students in MTH 100. 

According to Table 31, the Classification Table on the SPSS® output, approximately 76.00% of 

the students are predicted to be successful in MTH 100 using all the predictor variables. 

Furthermore, the Hosmer and Lemeshow Goodness of Fit Test indicates the full model is a good 

fit (p > .05) with χ2 (7, N = 1521) = 7.830, p = .348. Due to the mutually exclusive placement 

categories (ACT, COMPASS, and prerequisite), and prerequisite used as the reference group, the 

full model will not contain the prerequisite variable. For example, if a student has an ACT and 

COMPASS value of 0 in the full model, then by default the student placed according to the 

prerequisite. The full model, to determine the odds of a student enrolled in MTH 100 

successfully passing the course with a grade of C or higher, is determined to be ODDS100 = 

e.903+.168*TRAD + .329*FEMALE - .445*WHITE - .082*FULL + .633*ACT + .682*COMPASS, with the probability of 

success determined by (ODDS100)/(1+ODDS100). 

 

Table 31 

Classification Table for MTH 100 

 Predicted 
 Success  
Observed 0 1 Percentage Correct 
Step 0  Success 0 0   365     0.0 
     1 0 1156 100.0 
  Overall Percentage     76.0 
Note. Constant is included in the model and the cut value is .500. 
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Research Question 1 Part b 

 Research Question 1 (Part b) asked how well do the individual variables of age, race, 

gender, instructor status, and placement predict a passing grade in MTH 100 

(Intermediate/College Algebra). An analysis was performed for MTH 100 on each individual 

variable to determine any statistical significance using the Wald test. The researcher looked at 

the beta weights of each independent variable and the associated Wald statistic to see if they 

were significantly different from 0. As Table 32 illustrates, a statistically significant difference 

was found between success in MTH 100 and the independent variables for gender, χ2 (1, N = 

1521) = 6.918, p = .009, race, χ2 (1, N = 1521) = 12.956, p < .001, and placement, χ2 (1, N = 

1521) = 25.983, p < .001. Furthermore, placement (1) - ACT, χ2 (1, N = 1521) = 5.928, p = .015, 

and placement (2) - COMPASS, χ2 (1, N = 1521) = 23.612, p < .001 were significant. However, 

age (p = .242), and instructor status (p = .569), were not statistically significant at the p = .05 

level in determining success for MTH 100 students. See Table 32 for logistic regression analysis 

of student success for MTH 100. 

 

Table 32 

Logistic Regression: Analysis of Student Success for MTH 100 

       95% C.I. for Exp (β) 
Variable β S.E. Wald df p Exp (β) Lower Upper 

Age .168 .143 1.369 1 .242 1.183 .893 1.566 
Race -.445 .123 12.956 1 .000* .641 .503 .817 
Gender .329 .125 6.918 1 .009* 1.389 1.087 1.774 
Instructor Status -.082 .144 .324 1 .569 .921 .695 1.222 
Placement   25.983 2 .000*    
Placement (1-ACT) .633 .260 5.928 1 .015* 1.883 1.131 3.136 
Placement (2-COMPASS) .682 .140 23.612 1 .000* 1.979 1.503 2.606 
Constant .903 .167 29.351 1 .000* 2.467   
* = The Exp (β) is significant at the .05 level 
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 After analysis of Research Question 1 (part a and b), an additional logistic regression test 

was run using only the significant independent variables of race, gender, and placement to 

determine a reduced model. Comparing the constant only model (Block 0) with the full model 

(Block 1) and the reduced model (Block 2), SPSS® calculated the -2 Log likelihood (-2LL) and 

Nagelkerke R square values for MTH 100. The -2LL values for Block 0 (no predictor variables) 

is 1676.293, for Block 1 (all predictor variables) is 1629.965, and for Block 2 (only significant 

variables) is 1629.965. Because the -2LL values for Block 1 and Block 2 are smaller than Block 

0, the full and reduced models demonstrate improvement of predicting success when adding 

additional variables to the constant only model (Block 0). However, Block 1 and Block 2 have 

the same -2LL value, which indicates neither model is better at predicting success over the other 

model. Therefore the beta weights for race, gender, and placement for the reduced model are 

equal to the beta weights for the full model. The reduced model, to determine the odds of a 

student enrolled in MTH 100 successfully passing the course with a grade of C or higher, is 

determined to be ODDS100 = e.903 + .329*FEMALE - .445*WHITE  + .633*ACT + .682*COMPASS, with the 

probability of success determined by (ODDS100)/(1+ODDS100). Furthermore, the Nagelkerke R 

square value for each block is .045. Additionally, the full and reduced models only account for 

4.5% of the variance of success for MTH 100, indicating a weak relationship between the 

predictor variables and success. See Table 33 for the model summary for MTH 100.  
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Table 33 

Model Summary for MTH 100 

 -2 Log 
Likelihood 

Nagelkerke 
R Square 

Block 0 (no predictor variables) 1676.293  
Block 1 (all predictor variables) 1629.965 .045 
Block 2 (only significant predictor variables 1629.965 .045 

Note. -2 Log Likelihood values estimation terminated at iteration number 4 for each block 
because parameter estimates changed by less than .001. 
 
 
 
Research Question 2 Part a 

 Research Question 2 (Part a) asked how well the linear combination of age, race, gender, 

instructor status, and placement predicts a passing grade in MTH 112 (Pre-Calculus Algebra). To 

answer this question, a logistic regression was run using SPSS® with one dependent outcome 

variable (success) and five independent variables: age, race, gender, instructor status, and 

placement. The independent variable placement was categorized with ACT (1), COMPASS (2), 

and successful completion of the prerequisite course (3) as the reference group. The logistic 

regression tested the full model, containing all five predictor variables, against the null model, 

containing only the constant, to see if the full model was statistically significant and if each 

predictor variable was a statistically significant contributor to the full model. The researcher 

checked to make sure the entire data set (683 records) was analyzed and no cases were missing. 

After ensuring that all cases were analyzed, the researcher observed the Wald criterion and 

determined that the variables in the equation did significantly predict success in MTH 112, χ2 (1, 

N = 683) = 276.601, p < .001. This indicates that the predictor variables, as a set, significantly 

distinguish between the success and non-success of students in MTH 112. According to Table 

34, the Classification Table on the SPSS® output, approximately 86.7% of the students are 
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predicted to be successful in MTH 112 using all of the predictor variables. Furthermore, the 

Hosmer and Lemeshow Goodness of Fit Test indicates the full model is a good fit (p > .05) with 

χ2 (7, N = 683) = 6.273, p = .508. Due to the mutually exclusive placement categories (ACT, 

COMPASS, and prerequisite), and prerequisite used as the reference group, the full model will 

not contain the prerequisite variable. For example, if a student has an ACT and COMPASS value 

of 0 in the full model, then by default the student placed according to the prerequisite. The full 

model, to determine the odds of a student enrolled in MTH 112 successfully passing the course 

with a grade of C or higher, is determined to be ODDS112 = e1.809 - .991*TRAD + .462*FEMALE - .172*WHITE 

- .225*FULL + .191*ACT + .855*COMPASS , with the probability of success determined by 

(ODDS112)/(1+ODDS112).  

 

Table 34 

Classification Table for MTH 112 

 Predicted 
 Success  
Observed 0 1 Percentage Correct 
Step 0  Success 0 0   91     0.0 
     1 0 5926 100.0 
  Overall Percentage     86.7 

Note. Constant is included in the model and the cut value is .500. 
 
 
 
Research Question 2 Part b 

 Research Question 2 (Part b) asked how well do the individual variables of age, race, 

gender, instructor status, and placement predict a passing grade in MTH 112 (Pre-Calculus 

Algebra). An analysis was performed for MTH 112 on each individual variable to determine any 

statistical significance using the Wald test. The researcher looked at the beta weights of each 
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independent variable and the associated Wald statistic to see if they were significantly different 

from 0. As Table 34 illustrates, a statistically significant difference was found between success in 

MTH 112 and the independent variables for age, χ2 (1, N = 683) = 9.061, p = .003, and gender, χ2 

(1, N = 683) = 4.060 , p = .044. However, race (p = .493), instructor status (p = .474), and 

placement (p = .335) were not statistically significant at the p = .05 level in determining success 

for MTH 112 students. See Table 35 for logistic regression analysis of student success for MTH 

112. 

 

Table 35 

Logistic Regression: Analysis of Student Success for MTH 112 
 

       95% C.I. for Exp (β) 
Variable β S.E.  Wald df p Exp (β) Lower Upper

Age -.991 .329 9.061 1 .003* .371 .195 .708 
Race .172 .250 .471 1 .493 1.187 .727 1.939 
Gender .462 .229 4.060 1 .044* 1.588 1.013 2.489 
Instructor Status -.225 .315 .514 1 .474 .798 .431 1.479 
Placement   2.186 2 .335    
Placement (1-ACT) .191 .268 .509 1 .475 1.211 .716 2.047 
Placement (2-COMPASS) .855 .634 1.819 1 .177 2.351 .679 8.138 
Constant 1.809 .346 27.325 1 .000 6.103   
* = The Exp(β) is significant at the .05 level. 
 
 
 
 After analysis of Research Question 2 (part a and b), an additional logistic regression test 

was run using only the significant independent variables of age, and gender to determine a 

reduced model. Comparing the constant only model (Block 0) with the full model (Block 1) and 

the reduced model (Block 2), SPSS® calculated the -2 Log likelihood (-2LL) and Nagelkerke R 

square values for MTH 112. The -2LL values for Block 0 (no predictor variables) is 536.144, for 

Block 1 (all predictor variables) is 520.661, and for Block 2 (only significant variables) is 

520.661. Because the -2LL values for Block 1 and Block 2 are smaller than Block 0, the full and 
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reduced models demonstrate improvement of predicting success when adding additional 

variables to the constant only model (Block 0). However, Block 1 and Block 2 have the same      

-2LL value, which indicates neither model is better at predicting success over the other model. 

Therefore the beta weights for age and gender for the reduced model are equal to the beta 

weights for the full model. The reduced model, to determine the odds of a student enrolled in 

MTH 112 successfully passing the course with a grade of C or higher, is determined to be 

ODDS112 = e1.809 - .991*TRAD + .462*FEMALE - .172*WHITE - .225*FULL + .191*ACT + .855*COMPASS, with the 

probability of success determined by (ODDS112)/(1+ODDS112). Furthermore, the Nagelkerke R 

square value for each block is .041. Additionally, the full and reduced models only account for 

4.1% of the variance of success for MTH 112 indicating a weak relationship between the 

predictor variables and success. See Table 36 for the model summary for MTH 112.  

 

Table 36 

Model Summary for MTH 112 

 -2 Log 
Likelihood 

Nagelkerke 
R Square 

Block 0 (no predictor variables) 536.144  
Block 1 (all predictor variables) 520.661 .041 
Block 2 (only significant predictor variables 520.661 .041 

Note. -2 Log Likelihood values estimation terminated at iteration number 4 for each block 
because parameter estimates changed by less than .001. 
 
 
 

Conclusion 

 In conclusion, Chapter IV presented the results of this study, which was conducted to 

determine the likelihood of success for MTH 100 and MTH 112 students at Snead State 

Community College. The study included students from Fall 2008 through Spring 2013 semesters, 
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excluding summer semesters. The methods used to categorize the students into different groups 

were explained. Descriptive statistics were used to explain the demographic analysis of the 

overall percentages of students for each category. For MTH 100 and MTH 112, according to the 

descriptive statistics, students that were placed into the course according to the COMPASS 

mathematics score had a higher success rate than students placed according to the ACT 

mathematics score or prerequisite course. Also, female students in both MTH 100 and MTH 112 

had higher success rates than males. However, non-traditional, White, and students enrolled with 

a full-time instructor were more successful in MTH 100 whereas traditional, non-White, and 

students enrolled with a part-time instructor were more successful in MTH 112.  

 The data analysis consisted of a logistic regression to determine if any significant 

differences existed between the successful completion of students for MTH 100 and MTH 112 

compared to the predictor variables (age, race, gender, instructor status, and placement). The 

Hosmer and Lemeshow Goodness of Fit test results determined that a full model containing all 

of the independent variables was a good fit (p > .05) to determine success for MTH 100 [χ2 (7, N 

= 1,521) = 7.830, p = .348] and MTH 112 [χ2 (7, N = 683) = 6.273, p = .508]. For the 

independent variables, the results of the logistic regression determined that gender [χ2 (1, N = 

1,521) = 6.918, p = .009] and race [χ2 (1, N = 1,521) = 12.956, p < .001] contributed significantly 

to the full model to predict success for MTH 100 at the p = .05 level. Furthermore, for the 

independent variables, the results of the logistic regression determined that age [χ2 (1, N = 683) = 

9.061, p = .003] and gender [χ2 (1, N = 683) = 4.060, p = .044] contributed significantly to the 

full model to predict success for MTH 112 at the p = .05 level. The full model, to determine the 

odds of a student enrolled in MTH 100 successfully passing the course with a grade of C or 

higher, is determined to be ODDS100 = e.903+.168*TRAD + .329*FEMALE - .445*WHITE - .082*FULL + .633*ACT + 
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.682*COMPASS, with the probability of success determined by (ODDS100)/(1+ODDS100). 

Additionally, the full model, to determine the odds of a student enrolled in MTH 112 

successfully passing the course with a grade of C or higher is determined to be ODDS112 = e1.809 - 

.991*TRAD + .462*FEMALE - .172*WHITE - .225*FULL + .191*ACT + .855*COMPASS, with the probability of success 

determined by (ODDS112)/(1+ODDS112). Furthermore, the reduced model for MTH 100 is 

determined to be ODDS100 = e.903 + .329*FEMALE - .445*WHITE  + .633*ACT + .682*COMPASS, and the reduced 

model for MTH 112 is ODDS112 = e1.809 - .991*TRAD  - .172*WHITE. Chapter V will include a summary 

of results and discussion of findings in relation to previous literature for MTH 100 and MTH 

112, implications for practice and recommendations, implications for further research, 

limitations, and conclusion of the study. 
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CHAPTER V 

DISCUSSION AND RECOMMENDATIONS 

 The purpose of this study was to examine the likelihood of success of future Snead State 

Community College (SSCC) students enrolled in MTH 100 (Intermediate/College Algebra) and 

MTH 112 (Pre-Calculus Algebra). The sample for this study consisted of 1,521 students enrolled 

in MTH 100 (Intermediate/College Algebra) and 683 students enrolled in MTH 112 (Pre-

Calculus Algebra) at SSCC from Fall 2008 through Spring 2013 semesters, excluding summer 

semesters. This study used a quantitative research methods approach to examine the relationship 

between independent variables including age, race, gender, instructor status, and placement to 

predict one dependent variable, which was the successful completion of MTH 100 and MTH 

112. The study focused on Astin’s input-environment-outcome relationship (IEO) of student 

inputs (I), the college environment (E), and student outcomes (O). Specifically, this study used 

Astin’s IEO model as a framework to examine the input characteristics (variables): age, race, 

gender, and placement for students. The environmental factor investigated was instructor status 

with the outcome variable listed as student success in MTH 100 and MTH 112. A goal of this 

study was to provide additional research pertaining to the likelihood of student success in a 

college-level mathematics course at SSCC while taking into consideration input and 

environmental characteristics.
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 Specifically, this study addressed the following research questions: 

 1a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 1b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 100 (Intermediate/College Algebra)? 

 2a. How well does the linear combination of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra)? 

 2b. How well do the individual variables of age, race, gender, instructor status, and 

placement predict a passing grade in MTH 112 (Pre-Calculus Algebra)? 

 This study categorized students as successful or non-successful to enable the researcher 

to consider the above research questions. Students categorized as successful earned a grade of C 

or higher in the course whereas students categorized as non-successful earned a grade of D, F, 

W, or I in the course. This chapter will include the summary of results and discussion of findings 

in relation to previous literature for MTH 100 and MTH 112, implications for practice and 

recommendations, implications for further research, limitations, and conclusion of the study.  

 

Summary of Results and Discussion of Findings for MTH 100 

 This study examined the likelihood of success for 1,521 MTH 100 students at SSCC. The 

study focused on student success in relation to input variables age, race, gender, instructor status, 

and placement. This research methodology agrees with Boylan (2011), who stated that 

improvements can be achieved by studying other factors for placement rather than solely the 

ACT or COMPASS test score.  
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 The results from this study indicate that the full model is statistically significant (p < 

.001) against the null model in predicting success of students in MTH 100 at SSCC. The full 

model, to determine the odds of a student enrolled in MTH 100 successfully passing the course 

with a grade of C or higher, is determined to be ODDS100 = e.903 + .329*FEMALE - .445*WHITE  + .633*ACT + 

.682*COMPASS,  and the reduced model is determined to be ODDS100 = e.903 + .329*FEMALE - .445*WHITE  + 

.633*ACT + .682*COMPASS,  with the probability of success determined by (ODDS100)/(1+ODDS100). In 

both models, due to the mutually exclusive placement categories (ACT, COMPASS, and 

prerequisite), and prerequisite used as the reference group, both models will not contain the 

prerequisite variable. For example, if a student has an ACT and COMPASS value of 0 in the full 

model, then by default the student placed according to the prerequisite. To the researcher’s 

knowledge, no previous literature stated a full or reduced model equation in determining student 

success for MTH 100. Therefore, this research filled a gap in previous literature by determining 

an equation that not only predicts the odds of success of a student passing MTH 100 with a grade 

of C or higher, but also includes an equation for determining the probability of success.  

 The research results from this study indicate that age (p = .242) was not statistically 

significant at the p = .05 level in determining success for MTH 100 students. This was 

surprising, because the results disagree with the research studies of Waycaster (2004), Gupta 

(2006), and Wolfle (2006). The lack of a significant difference of age in determining success for 

MTH 100 may be affected by non-traditional students placing into MTH 100 because of large 

time gaps between the last algebra high school course completed and the college placement test. 

The large time gap may have created memory loss of basic algebra skills that were not recalled 

while taking the placement test. However, once those algebra skills were presented in the MTH 



122 
 

100 class, these non-traditional students recalled and retained those skills just as well as the 

traditional students.  

 Additionally, a surprising result pertained to the non-significance of the instructor status 

variable, which disagrees with the research results of Gupta (2006), and Johnson et al. (2006). 

The lack of a significant difference of instructor status in determining success for MTH 100 at 

SSCC may be affected by a common course structure. The common structure includes the same 

amount of tests, chapters, sections, and supplemental materials such as videos and online practice 

tests that are available for all MTH 100 students whether enrolled with a full-time or part-time 

instructor.  

 Previous literature has been mixed over whether standardized tests were good indicators 

of success. Waycaster (2004) and FairTest (2009) indicate that standardized tests are not good 

indicators of success, whereas Boylan (2011) and Medhanie et al. (2012) indicate standardized 

tests are good indicators of success. For this research study, both ACT and COMPASS 

mathematics scores were good indicators of success for students enrolled in MTH 100, with 

81.08% of students placed by the ACT and 82.38% of students placed by the COMPASS 

successfully passing the course compared to an overall passing rate for MTH 100 only at 

76.00%. Furthermore, the results from this research indicate that the ACT placement score of 20 

and the COMPASS placement score of 34-62 are valid scores for determining success for 

students placed into MTH 100 at SSCC due to the passing rates for both ACT and COMPASS 

placed students exceeding the ACT recommended passing rate of 75%.  
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Summary of Results and Discussion of Findings for MTH 112 

 The results from this study indicate that the full model is statistically significant (p = 

.017) against the null model in predicting success of students in MTH 112 at SSCC. The full 

model, to determine the odds of a student enrolled in MTH 112 successfully passing the course 

with a grade of C or higher, is determined to be ODDS112 = e1.809 - .991*TRAD + .462*FEMALE - .172*WHITE 

- .225*FULL + .191*ACT + .855*COMPASS, with the probability of success determined by 

(ODDS112)/(1+ODDS112). Furthermore, the reduced model for MTH 112 is ODDS112 = e1.809 - 

.991*TRAD  - .172*WHITE. In both models, due to the mutually exclusive placement categories (ACT, 

COMPASS, and prerequisite), and prerequisite used as the reference group, both models will not 

contain the prerequisite variable. For example, if a student has an ACT and COMPASS value of 

0 in the full model, then by default the student placed according to the prerequisite. To the 

researcher’s knowledge, no previous literature stated a full or reduced model equation in 

determining student success for MTH 112. Therefore, this research filled a gap in the previous 

literature by determining an equation that not only predicts the odds of success of a student 

passing MTH 112 with a grade of C or higher, but also includes an equation for determining the 

probability of success.  

 The research results from this study indicate that race was not statistically significant (p = 

.493) in determining success for MTH 112 students. This non-significant result is surprising due 

to the disagreement with previous research results from Wolfle (2012) that stated ethnicity is 

significant in determining student success. The lack of significant difference for race in MTH 

112 at SSCC may be affected by non-White students scoring (46.4) relatively close on the 

COMPASS mathematics placement test compared to White students (44.9). Additionally, the 

lack of significance could be attributed to White and non-White students scoring the same (19.8) 
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on the ACT along with passing MTH 112 at close success rates (White 85.56%, non-White 

88.58%).  

 The research results of Gupta (2006) and Johnson et al. (2006) state that instructor status 

was significant in predicting success; however, the results of this study indicated that instructor 

status was not significant. Like MTH 100, the lack of a significant difference of instructor status 

in determining success for MTH 112 at SSCC may be affected by a common course structure, 

which includes the same amount of tests, chapters, sections, and supplemental materials, such as 

videos and online practice tests, that are available for all MTH 112 students whether enrolled 

with a full-time or part-time instructor.  

 As stated earlier, previous literature has been mixed over whether standardized tests were 

good indicators of success. For this research study, both ACT and COMPASS mathematics 

scores were good indicators of success for students enrolled in MTH 112 with 88.89% of 

students placed by the ACT and 91.43% of students placed by the COMPASS successfully 

passing the course compared to an overall passing rate for MTH 112 only at 86.68%. 

Furthermore, the results from this study indicate that the ACT placement score of 21-22 and the 

COMPASS placement score of 63-100 are valid scores for determining success for students 

placed into MTH 112 at SSCC. However, of the 683 MTH 112 students in this study, only 35 

placed into MTH 112 according to their COMPASS mathematics score of 63-100. The average 

COMPASS mathematics score of the 35 students was 73.6, which is much higher than the 

COMPASS and ACT Concordance Table (45-54) for an ACT score equal to 21-22 (ACT, 

2010a). Comparing SSCC students from this study to the ACT Concordance Table values, it 

appears that the COMPASS values (63-100) for placement into MTH 112 at SSCC could be 

lowered to align more with the ACT (2010a) Concordance Table. However, SSCC cannot lower 
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the COMPASS minimum score of 63 for MTH 112 placement due to the ACCS Policy 802.01 

guideline (ACCS, January 2009). 

 

Implication for Practice 

 As previous literature points out, student success is a hot topic in higher education (Bahr, 

2008; Boylan, 2009, 2011; Donovan & Wheland, 2008; Goldrick-Rab, 2010; Horn et al., 2009; 

Hughes & Scott-Clayton, 2011; Medhanie et al., 2012; Post, 2012; Rutschow & Schneider, 2011; 

Waycaster, 2004), especially around the issue of students placing into mathematics courses using 

different types of assessment tests. Below is a list of recommendations for change in regard to 

the practice of placing students into MTH 100 and MTH 112 at SSCC according to only one 

placement score or successful completion of the prerequisite course.  

 

Recommendations 

 Due to only a few individual variables with significant values for MTH 100 and MTH 

112, this research recommends not using individual variables as a predictor of success for future 

MTH 100 and MTH 112 students at SSCC. Rather, using the full models would be 

recommended for placement and prediction of the probability and odds of success for future 

MTH 100 and MTH 112 SSCC students. This recommendation agrees with the research from 

Brothen and Wambach (2004), which suggests placing a student in mathematics courses should 

not be based on one assessment process but rather a combination of the ACT score and the 

COMPASS score. Furthermore, Brothen and Wambach (2004) point out that placing students 

into courses due to a single test score is not as valid as using multiple measures of assessment for 

placement, and that institutions should have a hard time justifying placement on a single test 
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score. Additionally, Boylan (2009) discusses the underlying assumption that using the traditional 

placement model of relying on a single test score for placing students into courses is efficient, 

but not necessarily effective. However, SSCC must abide by the ACCS Policy 802.01, which 

states that institutions in Alabama must use the COMPASS assessment instrument for placement 

into courses if a student does not have an acceptable ACT score (ACCS, January 2009). 

Therefore, the full model equations for MTH 100 and MTH 112 can be used at SSCC for 

advisement on the probability of the student successfully completing the course. 

 Due to the significance of the full model over the null model for MTH 100 students, the 

recommendation is made to use the full model equation to predict the odds and probability of 

success for future MTH 100 students at SSCC. The recommended full model, to determine the 

odds of a student enrolled in MTH 100 successfully passing the course with a grade of C or 

higher, is determined to be ODDS100 = e.903+.168*TRAD + .329*FEMALE - .445*WHITE - .082*FULL + .633*ACT + 

.682*COMPASS, with the probability of success determined by (ODDS100)/(1+ODDS100). For 

example, if a student is traditional, male, non-White, has an appropriate ACT mathematics 

placement score, and plans to enroll with a full-time instructor, then the odds of success for this 

student would be e.903 +.168 (1) + .329(0)  + .445(0)  - .082(1)  + .633(1)  + .682(0) = 5.063. Furthermore, the 

probability of success for this student would be 83.5% (5.063/6.063), which is above the 75% 

passing rate suggested by ACT. Therefore, the advisors at SSCC could recommend, with 

statistical confidence, that if this student enrolls in MTH 100 with a full-time instructor, he will 

most likely pass the course. According to the knowledge of the researcher for this study, no 

previous literature exists concerning the use of a full model equation for placement and 

probability of success for MTH 100 at the community college level.  
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 A recommendation is made to use the full model equation to predict the odds and 

probability of success for future MTH 112 students at SSCC. The recommended full model, to 

determine the odds of a student enrolled in MTH 112 successfully passing the course with a 

grade of C or higher, is determined to be ODDS112 = e1.809 - .991*TRAD + .462*FEMALE - .172*WHITE - 

.225*FULL + .191*ACT + .855*COMPASS, with the probability of success determined by 

(ODDS112)/(1+ODDS112). For example, if a student is traditional, male, White, plans to enroll 

with a full-time instructor, and successfully completes the prerequisite course (MTH 100), then 

the odds of success for this student would be ODDS112 = e1.809 - .991(1) + .462(0) - .172(1) - .225(1) + .191(0) + 

.855(0) = 0.421, with a 60.4% (1.523/2.523) probability of successfully completing MTH 112. 

Because the probability of success is well below the recommended ACT of 75%, the advisors at 

SSCC could cautiously advise the student to enroll into MTH 112, but also recommend 

additional student services to help the student successfully pass the course. Additional services 

could include tutoring, support groups, and weekly meetings with advisors, just to name a few. 

Due to the lack of previous literature and research for SSCC concerning types of student services 

compared to student success, further research would need to be conducted to establish which 

type of additional services would provide the best results for student success at SSCC.  

 Therefore, the advisors at SSCC are recommended to use the full model equations for 

MTH 100 and MTH 112, in order to determine a student’s probability of success for the course. 

If the student’s probability of successfully completing the course, with a grade of C or higher, is 

lower than 75%, then SSCC advisors can suggest additional services to ultimately increase the 

chance of student success in the course.  

 Further recommendations for practice include not changing the ACT placement scores at 

SSCC for MTH 100 and MTH 112 because of the high success rates of students placed into the 
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courses by these placement processes. SSCC follows the ACCS Policies 902.01 and 802.01 for 

placement testing, which include an ACT mathematics score equal to 20 for placement into 

MTH 100. It appears that the ACT mathematics test is a good indicator of success for SSCC 

MTH 100 students for this study which agrees with the research results from Medhanie et al. 

(2012). MTH 100 students placed into the course according to their ACT mathematics score 

equal to 20 had a higher passing percentage (81.08%) compared to the overall passing 

percentage (76.00%) of all MTH 100 students for this study, and the passing percentage 

(81.08%) was also higher than the ACT benchmark passing percentage (75%). Even though a 

recommendation to lower the ACT MTH 100 placement score from 20 to a lower value would be 

justified by this research results, lowering the value would not be allowed according to the 

current ACCS policies. Likewise, MTH 112 students placed into the course according to their 

ACT mathematics score equal to 21-22 had a higher passing percentage (88.89%) compared to 

the overall passing percentage (86.68%) of all MTH 112 students for this study, and the passing 

percentage (88.89%) was also higher than the ACT benchmark passing percentage (75%). 

Therefore, this research recommends leaving the placement score at the current 21-22 range for 

MTH 112 at SSCC. 

 Additional recommendations for practice include not changing the COMPASS placement 

scores at SSCC for MTH 100 and MTH 112 because of the high success rates of students placed 

into the courses by these placement processes. MTH 100 students placed into the course 

according to their COMPASS mathematics score equal to 34-62 had a higher passing percentage 

(82.38%) compared to the overall passing percentage (76.00%) of all MTH 100 students for this 

study, and the passing percentage (82.38%) was also higher than the ACT benchmark passing 

percentage (75%). SSCC follows the ACCS 802.01 policy that mandates students must take the 



129 
 

COMPASS placement test if their ACT mathematics score was lower than a 20. Due to the close 

alignment of the SSCC average COMPASS mathematics score (42.7) with the ACT and 

COMPASS Concordance Table (41-44), along with the slightly higher passing rate (82.38%) of 

MTH 100 students compared to the ACT recommendation (75%), lowering the SSCC minimum 

COMPASS mathematics score of 34 to place into MTH 100 to the minimum ACCS guideline of 

28 would be cautiously recommended. 

 Likewise, MTH 112 students placed into the course according to their COMPASS 

mathematics score equal to 63-100 had a higher passing percentage (91.43%) compared to the 

overall passing percentage (86.68%) of all MTH 112 students for this study, and the passing 

percentage (91.43%) was also higher than the ACT benchmark passing percentage (75%). Due to 

the misalignment of the SSCC average COMPASS mathematics score (73.6) with the ACT and 

COMPASS Concordance Table (45-54), along with the much higher passing rate (91.43%) of 

MTH 112 students compared to the ACT recommendation (75%), lowering the minimum 

COMPASS mathematics score of 63 to place into MTH 112 would be cautiously recommended. 

 Lowering the COMPASS minimum from 34 for MTH 100 would place fewer students 

into the remedial course (MTH 098) and place more students directly into a credit bearing 

college-level course (MTH 100). ACT (2010a) encourages institutions to use their own data to 

establish cutoff scores, but suggests these new cutoff scores be validated over time to establish 

effectiveness. If SSCC lowers the COMPASS placement minimum score from 34 for MTH 100, 

then future analysis would be needed to ensure the percentage is still close to 75% for successful 

completion of the course (ACT, 2012b). The adjustment process needs to be an ongoing practice 

at SSCC to validate any new cutoff score (ACT, 2007b). Additionally, if SSCC lowers the 

COMPASS cutoff score, then future data analysis needs to be conducted by mathematics faculty 
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members at SSCC because ACT (2008) recommends faculty from the college would be the best 

choice for evaluation and adjustments. 

 Furthermore, adapting the models for future use is recommended to keep the models up 

to date as more data become available. Additional data will include more students with ACT 

mathematics scores, because starting in April 2014 all Alabama high school students will take 

the ACT during their junior year, which can affect the beta weights for both models.  

 Finally, utilizing both models can help increase the success rates of underserved 

populations such as non-Whites for MTH 100 and non-traditional students for MTH 112. 

According to Wolfle (2012), White students were more likely to succeed compared to non-White 

students, and with the minority population at Snead State increasing, according to the Snead 

State Fact Book (2008), the minority student population at SSCC can benefit from the utilization 

of the full models by providing additional student services to students that fall below the 75% 

recommended probability of success by ACT. Additionally, the small percentage (9.81%) of 

non-traditional students that enroll in MTH112 can be easily overlooked or underserved. 

According to Waycaster (2004) and Gupta (2006), age is significant in determining success. 

Utilizing the full models can also provide additional student services to this underserved non-

traditional population at SSCC to help increase the number of students that successfully 

complete the course. 

 

Implications for Further Research 

 Based on the findings of this research study, further research is warranted in the area of 

student success at SSCC. Looking at the following suggestions for further research will lead to a 
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broader understanding of student success at SSCC that was not covered in this study or previous 

literature. 

 If SSCC uses the full models from this research study for predicting student success in 

MTH 100 and MTH 112, then further research will be needed to validate the full models and 

keep the models up to date in regard to student success. This further research can include 

predicted success with the full model equations and then comparing the prediction to the actual 

success (or not) for each student. This validation process can be performed on both the full and 

reduced models to see if there is an actual difference in predicting success (or not) for each 

student since the -2LL values for this research did not indicate a difference in the models. 

 Further research can also validate the results from this research by expanding on the 

original cohort. Validation can involve increasing the cohort to include additional years beyond 

Fall 2008 through Spring 2013 and also include summer semesters. Expanding the cohort could 

provide validation of results from this research along with updated full model equations for both 

MTH 100 and MTH 112 to use for predicting probability of success in the course.  

 Incorporation of additional variables, other than the variables listed in this study, could 

also be an area for further research. For example, additional input variables could include high 

school GPA, high school math courses completed along with the grade for each course, 

socioeconomic status, grade in prerequisite course at SSCC( if applicable), student work hours 

per week, semester (Fall, Spring, and Summer), and student marital status. Additional 

environmental variables could include student engagement, class time, class delivery format, and 

technology in the classroom, just to name a few. Some of these additional variables correspond 

with variables used in the 2004 study by Waycaster, which included the site of the course, in-

house placement test, COMPASS score, ASSET score, age, gender, grade point average (GPA), 



132 
 

fall term, spring term, and developmental math course. Furthermore, incorporating input and 

environmental characteristics that may affect outcome agrees with Astin’s IEO Model, which 

studies the interactions between inputs, environments, and outcomes while taking into account 

the diversity of students who enter college (Sax & Harper, 2011). Additionally, incorporating 

more variables could provide an expanded full model equation for both MTH 100 and MTH 112 

to be used in predicting the probability of student success in the course. 

 The definition of traditionally aged students (less than 22 years) for this study may have 

affected the results. A suggestion for further research would include changing the definition of 

traditional to a different value to see if the definition affected the results of this study. For 

example, Wolfle (2012) defines students less than 23 as traditional and his research indicates that 

student age is significant in determining student success and non-traditional students were more 

likely to succeed. Furthermore, including dual enrollment and students younger than 18 years old 

can be an area for further research in terms of the independent variable age.  

 Expanding the race category from dichotomous (White versus non-White) to include 

more race categories would correspond to the research conducted in 2007 by Fike and Fike. 

Their research included student race defined as White, Hispanic, and Other. Furthermore, due to 

the increase in minority population at SSCC (Snead State Community College (SSCC), 2008) 

additional race categories could include Hispanic, Black, Asian/Pacific Islander, Native 

American, and Other/Unknown. These additional race categories coincide with the Fast Facts for 

Community Colleges in America, which stated that 54% of students in American community 

colleges in 2012 were White, 16% were Hispanic, 14% were Black, 6% were Asian/Pacific 

Islander, 1% was Native American, and 10% were listed as Other/Unknown (American 

Association of Community Colleges 2012 Community College Fast Facts, 2012). Expanding the 
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race category can provide more detailed information concerning student success in MTH 100 

and MTH 112 compared to race/ethnicity.  

 Furthermore, starting Spring 2015, ACT plans on offering a computer-based 

administration of the ACT assessment test (ACT, 2013). Future research, starting after Spring 

2015, can include the newly computer-based ACT to determine if any effects on student success 

changed from this study, which only included the ACT as a paper-pencil assessment test. 

 Due to this research only utilizing the quantitative approach method, additional research 

can investigate why students with the prerequisite course placement are not as successful as 

students placed into MTH 100 and MTH 112 according to their ACT or COMPASS mathematics 

score. This could include an in-depth study of quantitative along with qualitative data of students 

with the prerequisite course placement. Discussion of the qualitative data is beyond the scope of 

this research study but could be useful in determining student success. 

 Further research can also include additional mathematics courses other than MTH 100 

and MTH 112. This research study only included MTH 100 and MTH 112, but SSCC offers 

mathematics courses such as MTH 091 (Developmental Algebra), MTH 098 (Elementary 

Algebra), MTH 110 (Finite Mathematics), MTH 113 (Pre-Calculus Trigonometry), MTH 116 

(Mathematical Applications), MTH 120 (Calculus and Its Applications), MTH 125 (Calculus I), 

MTH 126 (Calculus II), MTH 131 (Mathematics in General Education I), MTH 227 (Calculus 

III), MTH 231 (Math for Elementary Teacher I), MTH 232 (Math for Elementary Teacher II), 

MTH 237 (Linear Algebra), MTH 238 (Applied Differential Equations I), and MTH 265 

(Elementary Statistics). Including additional courses in future research can provide SSCC with 

full model equations for each mathematics course that can predict the probability of success for a 
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student planning to enroll in the course and provide additional student services for any student 

with a probability score less than 75%.  

 Finally, an additional research suggestion could include tracking students from one 

mathematics course at SSCC into the next sequential mathematics course. Tracking students can 

determine if a previous mathematics course is significant in determining success in the next 

course or not. This tracking research can be beneficial in determining if the developmental 

mathematics course MTH 091(Developmental Algebra) is significant in determining success for 

MTH 098 (Elementary Algebra). Likewise, tracking MTH 098 (Elementary Algebra) students 

into MTH 100 (Intermediate/College Algebra) can determine if developmental courses at SSCC 

are in general beneficial in successfully completing a college-level credit mathematics course at 

SSCC. Furthermore, this tracking process can be applied to all mathematics courses at SSCC that 

have a prerequisite course to determine significance or not in the next sequential mathematics 

course. 

 

Limitations 

 As with all research studies, limitations arise when analyzing and interpreting data 

results. This research study was a convenience study of one community college (SSCC) in the 

state of Alabama conducted by a mathematics instructor at the college. Conducting research on a 

single college can result in limitations of the interpretation of findings of the study. Therefore, 

caution is advised when interpreting the results from this study in relation to other institutions. 

 According to the descriptive statistics for this study in MTH 100 and MTH 112, a large 

percentage of students were traditional and enrolled with a full-time instructor, which could 

affect the results from this study. Furthermore, for the MTH 100 cohort, a small percentage 
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(8.86%) of students were placed into the course due to their ACT mathematics score of 20. 

Additionally, for the MTH 112 cohort, only 5.12% of students were placed into the course due to 

their COMPASS mathematics score of 63-100. These small percentages may have affected the 

results of this study.  

 Using success as a dependent variable can have limitations. According to Correlates of 

College Grades (2005), college grading is complex because it involves both internal and external 

factors. Student grades can be affected by student characteristics and faculty characteristics. 

Student characteristics can include gender, race/ethnicity, and academic ability. Faculty 

characteristics can include tenure status along with full-time versus part-time status (Correlates 

of College Grades, 2005). Furthermore, Fike and Fike (2007) stated a limitation for using 

success (final course grades) as a dependent variable could include the differences in assigned 

homework problems, exams, syllabus, learning objectives, and textbook. Additionally, Murray 

(2003) and Johnson (2010) stated that success (final course grades) used as a dependent variable 

could contain limitations due to class size, differences in testing formats of instructors, and 

reflections of class participation. Therefore, the statistical results from analysis using success as a 

dependent variable may contain negative associations. Likewise, limitations may have occurred 

by only using one environmental variable, instructor status. 

 

Conclusion 

 This study contributed to the lack of literature pertaining to student success by attempting 

to investigate the relationship of input variables compared to student success in mathematics 

courses at SSCC. This research demonstrated that students with appropriate ACT and 

COMPASS mathematics placement scores, as defined by SSCC, have a higher percentage of 



136 
 

successfully passing MTH 100 and MTH 112 compared to students placed according to the 

successful completion of the prerequisite course. Furthermore, this research study attempted to 

answer the question of which placement process is the better predictor of student success in a 

college-level credit mathematics course at SSCC. The results indicated that the COMPASS 

placement seemed to have a stronger percentage of success compared to both ACT and 

prerequisite course for MTH 100 and MTH 112 at SSCC.  

 Furthermore, the results from this research recommended using a full model instead of 

individual predictors in determining the odds and probability of success for future SSCC students 

enrolling in MTH 100 and MTH 112. Admissions officers can take advantage of the full model 

equations in order to advise students of their probable success if enrolling in MTH 100 and MTH 

112 at SSCC. If a student’s probability value falls below the ACT recommended 75% success 

rate (ACT, 2012b), then admission counselors can recommend additional student services that 

could help increase that student’s probability of success. Implementing the findings from this 

research study into practice for mathematics courses at SSCC can help the institution increase the 

percentage of students that successfully complete MTH 100 and MTH 112. 
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