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Flynn, Gary B.  Determining Combinations of College Readiness Indicators Best Suited for 

Course Placement at Gateway Technical College 

Abstract 

This study sought to determine which combination of college readiness indicators might best 

inform the implementation of multiple measures course placement of incoming students for math 

and English at Gateway Technical College.  Among the college readiness indicators examined 

were student high school GPA, ACT scores, ACCUPLACER scores, and COMPASS scores.  

Using a quantitative ex post facto research design with a random sample of student records, the 

author examined the combination of variables using multiple regression analysis in order to 

determine which college readiness indicators translate to future student success in college-level 

English and math courses.  The results from this study showed that high school GPA is 

statistically significant and has a positive linear relationship with entry-level college English and 

math grades.  The results of this study also suggest that high school GPA combined with 

additional measures will show a stronger correlation to future college-level English and math 

course performance.   It was recommended that further research be conducted at the college with 

larger participant population and access to additional participant record information. 

  



3 

Table of Contents 

Abstract ......................................................................................................................................2 

Chapter I: Introduction ................................................................................................................5 

Statement of Problem ......................................................................................................8 

Purpose of the Research ...................................................................................................8 

Research Question ...........................................................................................................9 

Significance of Topic .......................................................................................................9 

Limitations .................................................................................................................... 10 

Definition of Terms ....................................................................................................... 10 

Chapter II: Literature Review .................................................................................................... 12 

Predicting College Success ............................................................................................ 13 

Educational Theory ....................................................................................................... 16 

Impact of Taking College Remedial Courses ................................................................. 18 

Current Legislation and Policies Relating to College Placement .................................... 19 

Summary ....................................................................................................................... 22 

Chapter III:  Methodology ......................................................................................................... 23 

Research Design ............................................................................................................ 24 

Population and Sample .................................................................................................. 24 

Data Collection .............................................................................................................. 25 

Data Analysis & Instrumentation ................................................................................... 26 

Limitations .................................................................................................................... 27 

Chapter IV:  Results .................................................................................................................. 28 

Demographic ................................................................................................................. 28 



4 

Findings ........................................................................................................................ 29 

Table 1: Summary of Regression Analysis for Variables Predicting Success in College-

level English (n=57) ........................................................................................... 30 

Table 2: Summary of Regression Analysis for Variables Predicting Success in College-

level Math (n=57) .............................................................................................. 32 

Chapter V:  Discussion, Conclusion, and Recommendation ....................................................... 34 

Discussion ..................................................................................................................... 35 

Conclusions ................................................................................................................... 37 

Recommendations ......................................................................................................... 38 

References ................................................................................................................................ 41 

  



5 

Chapter I: Introduction 

Each year, 8.5 million ACCUPLACER exams are taken in high schools and colleges 

throughout the United States (The College Board, 2016).  The exam is designed to assess student 

strengths or weaknesses in reading, writing, and math in order to place them in the respective 

college course best suited for them.  Of those potential students entering a college testing center 

to take their placement exam, more than half will be placed into remedial education (Hughes & 

Scott-Clayton, 2011).  However, “overall the correlation between scores and later course 

outcomes is relatively weak, especially in light of the high stakes to which they are attached” 

(Scott-Clayton, 2012, p. 37).  The results of ACCUPLACER exams have traditionally been used 

to place students in either college-level or remedial (non-credit) courses (Scott-Clayton, 2012), 

which can mean a difference in number of credits earned toward graduation or a difference in 

expected graduation date.    

With so much personal interest in the outcome of placement test scores for incoming 

college students, efforts are being made in colleges across the United States to ensure more 

accurate placement of students entering community colleges (Page & Scott-Clayton, 2016).  This 

is due in part to the fact that remedial coursework is costly and reinforces a perception of 

educational shortcomings of incoming college students (Page & Scott-Clayton, 2016).  This 

movement has led to the use of multiple measures as a way of placing students, utilizing high 

school transcripts, GPAs, non-cognitive assessments, and student self-assessments (Barnett, 

Bergman, Kopko, Reddy, Belfield, & Roy, 2018).  In the past several years, states have taken 

steps to formalize the implementation of multiple measures throughout community colleges in 

their states, including California which passed a law in 2017 and North Carolina which began 
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phasing in a system requirement in 2013 with full implementation by fall of 2016 (Barbitta & 

Munn, 2018; Bill to improve, 2017). 

Wisconsin higher education institutions have begun adopting multiple measures in 

placement methods in the past several years, including UW-Waukesha County, which uses a 

rubric for placement into English Courses (University of Wisconsin-Waukesha, n.d.), along with 

several Wisconsin Technical College System (WTCS) institutions.  Those WTCS institutions 

that have identified multiple measures as college initiatives in 2018 were Fox Valley Technical 

College, Madison College, Mid-State Technical College, Moraine Park Technical College, 

Northcentral Technical College, Northeast Wisconsin Technical College, Southwest Technical 

College, and Waukesha County Technical College (WTCS Student Success Center, n.d.).  

Although each institution may have its own methodology, the use of high school GPA, high 

school transcripts, and ACT scores will be among the various factors to consider when 

determining the college readiness of incoming students.  Relying on high school data for 

placement requires colleges to have processes in place to populate their student data systems 

with appropriate data upon admission to their institution.       

Secondary-level institutions also contribute to determining the achievement capabilities 

of their graduating students.    At the secondary level where more clarity has been needed in 

determining the meaning of college readiness, some local Wisconsin school districts, including 

Racine Unified School District, New Berlin, Menomonee Falls, Mishicot, Antigo, Appleton, 

Elmbrook, and Chippewa Falls have adopted the American Association of School Administrators 

model of Redefining Ready! to provide indicators of college readiness (Fesenmaier & Schmidt, 

2017).  In adopting this model, school districts help to satisfy a Wisconsin Administrative Code 

requirement for their districts to provide “an education for employment program”, which is to 
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provide for academic and career planning services to their students (Wisc. Admin. Code, 2015).    

Redefining Ready! provides a framework of academic indicators, including student high school 

grade point average (GPA) of 2.8 out of 4.0 and one or more of the following indicators: high 

school transcript indicators of Advanced Placement exam(s); Advanced Placement course(s) 

(grade of A, B, or C); dual credit college English and/or math (grade of A, B, or C); college 

developmental/remedial English and/or math (grade of A, B, or C; Algebra II (grade of A, B, or 

C) and International Baccalaureate exam; or student ACT scores; and ACCUPLACER 

score(American Association of School Administrators, n.d.).  These measures indicate college 

readiness and contribute to college success (American Association of School Administrators, 

n.d.).  All of these indicators and measures now being tracked by these secondary institutions 

help to contribute a consistent data set, which could be utilized by post-secondary institutions in 

the implementation of multiple measures course placement. 

Not all of the incoming students at Gateway Technical College come directly from high 

school.  The average age of Gateway Technical College’s student population is 28.1 (Gateway 

Technical College, n.d.).  There is concern among college advisors about using high school 

transcript data for placement decisions for all incoming students.  Some students may not have 

transcripts, the transcripts may be incomplete, and they may have completed high school many 

years ago with skills and knowledge that is no longer applicable (Belfield & Crosta, 2012).  

Gateway has traditionally chosen to use a placement exam to place its students for math and 

English, most recently utilizing the ACCUPLACER exam.  The ACCUPLACER allows the 

institution to select their own cutoff scores, making it easy for advisors to determine if a student 

is ready for college-ready work, and to create their own custom exams (The College Board, 

2016).   
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Gateway Technical College has decided to employ the use of multiple measures starting 

with the 2020-2021 academic year to look at high school GPA and other non-ACCUPLACER 

measures in the placement of incoming students, regardless of age (Z. Haywood, personal 

communication, January 6, 2020).  This decision was made after reviewing the results of an 

ACCUPLACER validity study at the college and taking note of multiple measures course 

placement methods used by other WTCS institutions.  Details are yet to be determined regarding 

how Gateway will implement multiple measures course placement methodology, which provides 

the opportunity for closer examination prior to implementation.   

Statement of Problem 

 Many of Gateway’s students have been out of high school for decades and high school 

transcripts are dated.  In addition, the area school districts that Gateway Technical College serves 

score quite differently in relation to college readiness and accountability, with at least one of the 

local school districts, Racine Unified School District, consistently underperforming (Wisconsin 

Department of Public Instruction, Office of Educational Accountability, n.d.).  With such 

variation in educational background of prospective students, research is needed to determine the 

resources and considerations that are most impactful to the implementation of multiple measures 

course placement at Gateway Technical College.   

Purpose of the Research 

The purpose of this study is to determine which combination of selected college readiness 

indicators best predicts future success in college entry level English and math courses at 

Gateway Technical College.  The findings of this study will help inform academic advisors at 

Gateway Technical College as they advise new students regarding college-level course 

placement. 
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Research Question 

The research will seek to address the following question:  Which combination of the 

college readiness indicators best predicts future success in college-level English and math 

courses?  Five categories of college readiness indicators will be examined in this study:   

1. high school Grade Point Average (GPA);  

2. high school transcript indicators of Advanced Placement Exam(s), Advanced 

Placement Course(s) (grade of A, B, or C), Dual Credit College English and/or math 

(grade of A, B, or C), College Developmental/Remedial English and/or math (grade 

of A, B, or C), Algebra II (grade of A, B, or C) and International Baccalaureate 

Exam;  

3. student ACT score 

4. COMPASS scores; and  

5. ACCUPLACER scores. 

Significance of Topic 

 Proper placement in initial college courses is an issue of accountability that falls within 

the national career and technical education research agenda (Lambeth, Joerger, & Elliot, 2009).  

Research has shown that student placement in remediation has a negative impact on student 

persistence, making proper initial course placement very important to student retention and 

completion (Stewart, Lim, & Kim, 2015).   

Gateway Technical College enrollment has been decreasing over the past several years, 

including a 4.2% drop in full-time equivalent (FTE) student enrollment from 2015-2016 to 2016-

2017 (Wisconsin Technical College System, 2018), making it even more important that the 

college retain students by initially placing them in the proper courses.  The results of this 
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research will inform the implementation of a new system of multiple measures course placement 

that will be implemented at Gateway Technical College in 2020. 

Limitations 

This research has the following limitations: 

1. This research is limited to students enrolled in the Gateway Technical College district 

and may not apply to other WTCS districts. 

2. This research will be conducted using a sample of students who chose to enroll at 

Gateway Technical College and may not be representative of all students in the 

technical college district. 

3. This research will focus only on academic indicators of college readiness derived 

from students’ high school transcripts and standardized test scores.  The research will 

not provide information based on non-cognitive measures.     

Definition of Terms 

 The following are important terms, and definitions related to this study. 

Academic year.  For the purposes of this study, the academic year is defined as three 

consecutive academic terms (including Summer, Fall, and Spring), beginning with the Summer 

term (Gateway Technical College, n.d.). 

ACCUPLACER.  ACCUPLACER is a standardized test that, for the purposes of this 

study, is defined as a computerized exam used to assess reading, writing, and math skills (The 

College Board, 2016).  

ACT.  For the purposes of this study, ACT is defined as a standardized exam used to 

assess skills in English, math, writing, and science (American Association of School 

Administrators, n.d.). 
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College readiness. For the purposes of this study, college readiness is defined as the 

ability of a student to qualify for and be successful in entry-level college courses (Conley, 2017). 

Grade point average (GPA).  For the purposes of this study, grade point average (GPA) 

is defined as the average number of grade points earned based on the number of academic credits 

earned (Gateway Technical College, 2019).   

Multiple measures.  For the purposes of this study, multiple measures is defined as using 

two or more criteria in student assessment and course placement (Barnett et al., 2018). 

Remedial education.  For the purposes of this study, remedial education is defined as 

preparatory education in basic skills in order for a student to gain the skills needed to qualify for 

and be successful in entry-level college courses (Chen, 2016). 
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Chapter II: Literature Review 

Each year, 8.5 million ACCUPLACER exams are taken in high schools and colleges 

throughout the United States (The College Board, 2016).  The exam is designed to assess student 

strengths or weaknesses in reading, writing, and math in order to place them in the respective 

college course best suited for them, including possible placement into non-credit bearing 

remediation courses.  Knowing that “overall the correlation between scores and later course 

outcomes is relatively weak, especially in light of the high stakes to which they are attached” 

(Scott-Clayton & Columbia University, 2012, p. 37), it is important that higher education 

institutions look for multiple indicators of a student’s college readiness beyond the traditional 

high school GPA and standardized test scores.  Taking unnecessary non-credit bearing courses 

will likely affect a student’s expected graduation date, making the initial placement of students in 

the correct courses a very important endeavor for academic advisors.     

The purpose of this study is to determine which combination of selected college readiness 

indicators best predicts future success in college entry level English and math courses at 

Gateway Technical College.  The findings of this study will help inform academic advisors at 

Gateway Technical College as they advise new students regarding college-level course 

placement. 

This chapter will review current research as it relates to the college readiness indicators 

including:  1) predicting college success, 2) a discussion of educational theory supporting the 

underlying factors of the research being proposed by the author, 3) impact of taking college 

remedial courses, and 4) current legislation and policies relating to college readiness and course 

placement.  The chapter will conclude with a discussion of how the literature supports the 

undertaking of this research. 
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Predicting College Success 

Assessment of various predictors of future college success has been going on for some 

time.  Research published by Schmitz (1937) compared “high-school marks”, American Council 

Psychological Test, Army Alpha Intelligence Test, Iowa Reading Examination, Purdue 

Placement Test, and a locally created spelling test to determine their predictive value in 

determining future success in college.  This research found that the measure with the highest 

predictive significance came from high school marks, followed by a virtual tie among the 

remaining tests, with the Army Alpha Intelligence Test being inferior to the others (Schmitz, 

1937).  In an analysis of research studies, Emme (1942) found that a student’s rank in their high 

school graduating class consistently had the highest single predictive value in determining 

college success when compared to intelligence, college grades, various tests, student interests, 

and other personal traits and characteristics.  Although both of the studies found high school 

performance as the best predictor of future college success, they also both suggested that 

combining various measures for prediction would be a best-case scenario, but offered no 

methodology of doing so (Emme, 1942; Schmitz, 1937).   

 In addition to high school indicators, placement tests are often used to assess a student’s 

readiness for college-level coursework.  The SAT, or Scholastic Aptitude Test and later the 

Scholastic Assessment Test, has been offered in some version since 1926 (Lawrence, Rigol, Van 

Essen, & Jackson, 2002).  The ACT, or American College Test, was introduced in 1959 as a 

competitor to the SAT exam which was the only college-entrance testing program for selective 

universities to use (ACT, 2006).  These exams, both designed for those soon to be graduating 

from high school, were designed to help students make better decisions regarding colleges to 

attend and programs to study, in addition to providing information to colleges that help in the 
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admissions process and prediction of future success (ACT, 2006).  In a study of 521 students 

enrolled at the University of South Carolina to determine which combination of HSGPA, high 

school graduation rank, and SAT scores served as the best combination of predictors of college 

GPA, it was discovered that students who had an SAT score on file with the college earned the 

highest college GPAs (Cohn, Cohn, Balch, & Bradley, 2004).  The researchers in that study 

found that having an SAT score on file combined with any of the other factors resulted in the 

higher college GPAs.   

 The ACCUPLACER exam is a program offered to colleges by The College Board to 

assess student abilities prior to enrollment in college courses.  The test makes it easier for 

advisors and counselors to determine if a student is college ready, along with providing 

immediate feedback to students upon completion (The College Board, 2016).  COMPASS exam 

was previously a competitor that offered a similar program for testing.  Unlike the ACT and SAT 

exams, there hasn’t been a large market for the creation of test preparation material (Scott-

Clayton, 2012).  In a study of accuracy in the placement of students by an anonymous 

community college system utilizing the COMPASS exam Scott-Clayton (2012) found that math 

placement was 58 percent accurate and English placement was 43 percent accurate.     

Factors to consider in predicting future student success exist in a student’s life that go 

beyond what a standardized test can measure.  Kurlaender and Larsen (2013) tracked five 

cohorts of California high school juniors in their freshmen year at the state community colleges.  

The state has created, through their Early Assessment Program, standardized tests at the 

secondary level that measure what is important to learn and teach, while the post-secondary 

entrance exam measures future promise.  Kurland and Larson’s (2013) study concluded that 

information about students’ high school academic performance may be useful to community 
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colleges for course placement purposes.  In addition, the study found that there were differences 

in the relationship between prior achievement and postsecondary success by race, which pointed 

to other factors, such as a lack of knowledge regarding college expectations, differences in 

family support, and some factors a first-generation college student might not know about 

navigating college.  Conley (2017) indicates that children from low-income families rely mostly 

on the schools to prepare them for college success because they are often the first in their 

families to go to college.    

  Prior research underscores the importance for using multiple measures in the course 

placement process.  Addressing concerns regarding grade inflation and the removal of placement 

testing, Mattern, Shaw, and Kobrin (2011) studied discrepancy between high school grade point 

averages (HSGPA) and SAT scores and found that females, minorities, those from low 

socioeconomic statuses, and non-native English speakers were likely to have higher HSGPA 

relative to their SAT scores.  They found that using only HSGPA for placement purposes would 

overestimate college performance for those with higher HSGPAs relative to their SAT scores 

and underestimate college performance for those with higher SAT scores relative to their 

HSGPA (Mattern et al., 2011).  This research suggested that using one data point or the other by 

itself may not provide the detail necessary for advisors to place students into courses.  In this 

study the authors suggested using both HSGPA and test scores to yield higher predictive validity 

(Mattern el al., 2011).     

 Expanding on the research of multiple measures, Scott-Clayton (2012) looked at scores 

on placement exams and high school grade point average, including overall, subject-relevant, 

and college preparatory courses as predictor variables for success in subject-relevant college-

level courses.  The researcher discovered that the placement test was more predictive in math 
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than in English and that using the English placement test scores actually increased the number of 

severe placement errors.  Overall, the placement test did a better job at predicting who would 

earn a grade of B or better in college-level courses for those testing into a college-level course 

rather than predicting who was likely to fail from the entire population that took the test.  Using 

high school grade point average alone was better than using the placement test results alone 

(Scott-Clayton, 2012).  The suggestion for math placement was to use placement test scores, 

high school grade point average, and high school transcripts.  The suggestion for English 

placement was to use high school grade point average and high school transcripts.   

 In summary, this research introduces several measures colleges have used to predict 

future success in college coursework, including high school GPA, high school rank, ACT scores, 

ACCUPLACER scores, and other non-cognitive measures.  This research suggests that the 

highest single predictive measures for future college success are found in high school 

achievement measures, but that a single measure alone does not provide enough detail for 

advisors to place students into courses.   

Educational Theory 

Students attend college with a certain set of expectations, including integration into both 

academic and social circles of the college (Metz, 2004).   Students also attend college with goals 

in mind such as degree attainment or earning credits in order to transfer to another institution, 

which are their motivation for being at college and persisting toward those goals (Tinto, 2017).  

Tinto’s (2017) model of motivation and persistence highlights the concepts of self-efficacy, a 

sense of belonging, and a perception of the curriculum as important issues that higher education 

institutions must address specifically to impact student persistence.  In this model, persistence is 
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one of the manifestations of motivation, which can be enhanced or diminished depending on the 

nature of student educational experiences.   

Self-efficacy is the student’s belief that they can actually succeed and are making 

progress toward their goals (Tinto, 2017).  When students are placed into courses that are not 

credit bearing, they may not feel they are making progress toward those goals.  Conversely, if 

students are placed into college-level coursework without the skillset to succeed, they will also 

not feel they are making progress toward their goal.  Tinto (2017) suggests that institutions 

cannot assume that all students enter believing they can be successful in college-level 

coursework or that student beliefs in their own ability to succeed will not change over the course 

of their first year.   

Tinto (2017) suggests that a sense of belonging for a student is shaped by both the 

student’s own perceptions based on previous experiences and how they feel others in their 

learning environment view them.   This learning environment can take the form of the classroom, 

study groups, and the cohort of students they may be enrolled with in an academic program.  

This concept of belonging applies to not only the social environment for a college student, but to 

the academic environment as well.  If a student finds the coursework excessively challenging or 

insufficiently challenging, it can result in a student feeling out of place (Tinto, 2017).   

Tinto (2017) suggests that for institutions that would like students to see value in course 

curriculum, they should ensure the students are in courses with material challenging enough to 

put forth their effort and are within their reach to succeed in.  In terms of course placement, this 

simply means that students may lose motivation if they are placed into a course that is far beyond 

their skillset and they may also lose motivation if they are placed into a course that is far below 

their skillset.   
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Although, Tinto’s theory has been criticized for focusing on traditional-aged students 

(Metz, 2004), the concepts of self-efficacy and perception of the curriculum’s value or relevance 

are considerations for all students. These concepts influence students’ persistence which is 

relevant to this study of student initial placement into math and English courses.   

Impact of Taking College Remedial Courses 

 While remedial coursework is meant to benefit students by preparing them for college-

level coursework, being placed in remedial coursework has shown some negative impact on 

persistence and completion (Conley, 2017).  In addition, although the use of placement testing 

may decrease the number of students placed into courses above their skill level, it also increases 

the number of students placed into remedial courses when they have a higher skill level (Scott-

Clayton, 2012).    

Admission policies vary across higher education institutions, and research has shown that 

two-year community college students are placed in remedial courses at a higher rate than four-

year university students (Chen, 2016).  Of the students beginning their postsecondary education 

in 2003-2004, 68% of those starting at a two-year institution and 40% of those starting at a four-

year institution took at least one remedial course (Chen, 2016).  However, what is most 

concerning in the data regarding remedial education are the completion rates.  Only 49% of 

students completed all of the remedial courses they attempted and 15-16% did not complete any 

of the remedial courses they attempted, while less than half completed remedial course 

sequences (Bailey, Jeong, & Cho, 2009; Chen, 2016).  Students who did not complete their 

remedial courses were less likely to earn sufficient college credit toward graduation or transfer to 

a four-year institution within six years than their counterparts who did not take any remedial 

courses (Chen, 2016).  The more remedial courses students had, the less likely they were to 
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persist.  However, Chen (2016) also found that those students who did complete their remedial 

coursework had a better persistence level, were more likely to earn college-level English credits, 

and transfer to a four-year institution than their peers that did not take remedial courses.       

In summary, the concern related to college admissions is the large number of students 

being placed in remedial coursework based on a single high-stakes test and the additional cost 

for students.  Remedial courses usually cost the same as credit-bearing college-level courses, yet 

the students taking remedial courses do not earn credit toward graduation for these courses 

(Hughes & Scott-Clayton, 2011).  Additionally, the required sequences of courses may put them 

behind peers entering college at the same time.   

Current Legislation and Policies Relating to College Placement 

 In recent years, there has been a movement in several states toward using more than just 

standardized placement test scores in order to place students into appropriate entry-level college 

coursework.  According to Whinnery and Pompelia (2018), 19 states or systems allow for 

multiple measures placement decisions.  In several states, including California and North 

Carolina, legislation has been passed requiring colleges to adopt the use of multiple measures to 

determine the developmental education needs of students (Barbitta & Munn, 2018; Bill to 

improve, 2017).  The specific legislation may vary from state to state, but the aim is consistent – 

to provide more accurate college course placement and move away for a single high stakes test.  

 Legislation in California was passed as early as 1986 and as recently as 2017 to require 

state community colleges to use common placement assessments and multiple measures to assist 

in placement in order to receive matriculation funds (Bill to improve, 2017; Duffy, Schott, 

Beaver, & Park, 2014).  The most recent California Bill, AB 705: 



20 

requires that a community college district or college maximize the probability that a 

student will enter and complete transfer-level coursework in English and math within a 

one year timeframe and use, in the placement of students into English and math courses, 

one or more of the following:  high school coursework, high school grades, and high 

school grade point average. (California Community Colleges, n.d.)    

 In North Carolina, the state’s required placement policy is based on multiple measures, 

including high school grade point average, ACT/SAT subject scores, and placement test results 

(Barbitta & Munn, 2018).  A key part of this policy is that students with an unweighted high 

school GPA above 2.6 and who have successfully completed a high school math sequence that is 

suitable for college admission are exempt from placement testing and exempt from placement 

into remedial courses (Barbitta & Munn, 2018).  Wanting to provide students with tools to 

succeed, several of the colleges are offering supplemental academic support from which students 

are benefiting.      

The state of Florida provides an interesting example of operating without a required 

placement exam.  The state decided to remove barriers and move to a “right to fail” model 

passing legislation that allows students to opt out of placement testing and enroll directly into 

college-level courses (Woods, Park, Hu, & Jones, 2018).  Although advisors may utilize a 

variety of methods to guide students’ course selection in Florida, including using high school 

coursework, ultimately the student may choose to enroll in a college-level course regardless of 

their academic ability.  Woods et al. (2018) looked at the academic preparation of students 

entering 28 institutions in the Florida College system during the fall of 2014 to determine what 

factors contributed to student success in English Composition 1 and Intermediate Algebra.  

Results showed that overall 70.9% of students who opted out of the placement exam passed the 
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English course.  Those having AP English credit passed at a 79.3% rate.  Students entering the 

Florida College system during the fall of 2014 that opted out of the placement exam passed the 

Intermediate Algebra course at a rate of 51.1%, including 66.7% of students with advanced math 

coursework and 54.4% of students who earned Algebra 2 credit in high school.  This research 

suggests that the appropriate preparatory coursework in high school can contribute to success, 

with higher pass rates for those students that previously earned Advanced Placement credit.      

In Wisconsin, multiple measures placement policies are not provided by the direction of 

the state legislature, the University of Wisconsin Board of Regents, or the Wisconsin Technical 

College System Board.  Instead they are organic and locally implemented.  The University of 

Wisconsin two-year colleges began implementing a form of multiple measures in the English 

department at the local level following a pilot study done at UW-Marathon County (Duffy, 

Schott, Beaver, & Park, 2014).  This form of multiple measures used the University of 

Wisconsin English Placement Test (EPT) as one of the measures.  The English department 

determined that ACT and ACCUPLACER scores did not measure writing skills, but the use of 

other measures was left to the discretion of the local college.     

 A consistent theme that arises from placement legislation and policies is that more than a 

single placement examination is seen by policymakers as a means to assess the college readiness 

of students fairly.  Additional themes in placement legislation and polices are that high school 

grade point average and coursework should be among factors while implementing multiple 

measures placement to increase access to college-level courses for entering students.     
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Summary 

 The results from previous research found that using HSGPA or standardized test scores 

alone is not as accurate as utilizing both data elements to initially place students into courses, 

showing that multiple elements of student data used in placement is more reliable than just one.   

 Educational theory considerations introduced by Tinto (2017) supports a method of 

maintaining student motivation for persistence by purposefully addressing the issues of student 

self-efficacy, a sense of belonging, and what is seen as value of the curriculum, through accurate 

course placement.  This suggests that institutions should look at multiple measures for accurate 

initial course placement in order for students to be placed in sufficiently challenging courses, to 

see the relevance of their courses, and ultimately persist. 

 There is a consistent theme in the literature that overall high school performance may be 

most predictive for college course placement.  In addition, those that are first generation college 

students often rely on their high schools to let them know if they are college ready.  The variety 

of placement tests that have been available over the years are more predictive for math than for 

English, but they may be most useful in predicting future college success overall when used 

along with high school performance measures.  This literature supports a move to have clearer 

measures for colleges and high schools to determine college readiness expectations.  

Additionally, while remedial coursework is meant to benefit students by preparing them 

for college-level coursework, being placed in remedial coursework has shown some negative 

impact on persistence and completion.  Students placed into remedial coursework tend not to 

complete the remedial coursework and earn less college credit toward degree completion.  Given 

the potential negative impact of remedial education and the questionable accuracy of placement 

testing, researching additional data elements in course placement could increase accuracy.   
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Chapter III:  Methodology 

Each year, 8.5 million ACCUPLACER exams are taken in high schools and colleges 

throughout the United States (The College Board, 2016).  The exam is designed to assess student 

strengths or weaknesses in reading, writing, and math in order to place them in the course best 

suited for them, including possible placement into non-credit bearing remediation courses.  

Knowing that the “overall the correlation between scores and later course outcomes is relatively 

weak, especially in light of the high stakes to which they are attached” (Scott-Clayton, 2012, p. 

37), it is important that higher education institutions look for multiple indicators of a student’s 

college readiness beyond the traditional high school GPA and standardized test scores.  Taking 

unnecessary non-credit bearing courses will likely affect a student’s retention, making the initial 

placement of students in the correct courses a very important endeavor for academic advisors.     

The purpose of this study is to determine which combination of selected college readiness 

indicators best predicts future success in college entry level English and math courses at 

Gateway Technical College.  The findings of this study will help inform academic advisors at 

Gateway Technical College as they advise new students regarding college-level course 

placement. 

 This chapter describes the methodology used for the study.  The methodology includes a 

description of the research design used, a description of the research setting, an identification of 

key variables, an identification of the population and sample, an explanation of how the rights of 

participants were protected, a description of the tools used to gather the data, and a description of 

data analysis techniques.    
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Research Design 

 The research design for this study was quantitative in nature.  More specifically, the 

author explored historical quantitative data, which meets the description of being ex post facto 

research in which “variables are studied in retrospect in search of possible relationships and 

effects” (Wiersma & Jurs, 2009, p. 190).   

Using the ex post facto research design allowed the author to examine the multiple 

variables identified in this study in order to determine which combination of college readiness 

indicators translated to future student success in college-level English and math courses.  

Independent variables that were analyzed by individual student, most of which were high school 

student achievement measures, included their high school GPA, ACT scores, COMPASS scores, 

and ACCUPLACER scores.  The researcher intended to include several associated independent 

variables, including Advanced Placement exam, Advanced Placement course, Dual Credit 

College English and/or math, Algebra II, and an International Baccalaureate exam, but was not 

granted access to this data on scanned high school transcripts for the purposes of this study and  

this data was not included in electronic student Colleague records.  In addition, the dependent 

variables of subsequent performance in college-level English and math courses were examined to 

determine which combination of college readiness indicators best predicts future success.     

Population and Sample  

This research was conducted at Gateway Technical College, based in Elkhorn, Kenosha, 

and Racine Counties in southeast Wisconsin, with nine campus and center locations, and more 

than 70 programs and 18,000 students (Gateway Technical College, n.d.).   

The sample used for this study was a random sample of all students who met all of the 

following criteria: 
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• Enrolled at Gateway Technical College for the first time in the Fall term of 2016, Fall 

term of 2017, or Fall term of 2018; and  

• During their first 12 months of enrollment received a grade in English Composition 1 

(801-136), without taking remedial prerequisites 831-103 or 831-107; and received a 

grade in College Mathematics (804-107) or Math with Business Applications (804-

123) or College Technical Math 1 (804-115) or College Technical Math 1A (804-

113), without taking remedial prerequisites 834-109 or 834-110. 

The Gateway Technical College Information Systems Programmer/Analyst ran a report 

in Colleague for the ID numbers of students that met the identified criteria and exported the 

results into an Excel spreadsheet, along with any of the following data elements present in the 

student Colleague record: 

• high school grade point average (GPA),  

• student ACT score,  

• COMPASS scores, and 

• ACCUPLACER scores. 

The Information Systems Programmer/Analyst sent the spreadsheet to the Associate 

Registrar who then removed all student personally identifying information before sending the 

updated spreadsheet to the researcher.  The researcher utilized the random function tool within 

Microsoft Excel to assign a random number to each student ID.  Then every fifth student, in 

order, was selected by the researcher to generate a randomized sample.     

Data Collection  

After the researcher received the data elements, the Gateway Technical College Research 

Analyst provided assistance to ensure validity of the data by spot-checking data for obvious 



26 

observable errors.  However, due to FERPA concerns, the college’s Registrar denied the 

researcher access to student high school transcripts that would have been used to confirm data 

accuracy and search for missing data elements.  Reliability of the data was ensured by examining 

variables that would consistently be part of the student record in the future for replication of this 

study and by examining three years’ worth of data to test the consistency of measurement.   

Data Analysis & Instrumentation 

 The most appropriate strategy for analyzing the data to determine the combination of 

variables with the most impact on course placement was to do linear regression analysis using 

the high school performance variables and the subsequent college-level English and math course 

performance variables.   

The main tool used as an instrument in analyzing the data was the software program R, 

which is a free software used for statistical computing.  The researcher worked with Gateway’s 

Research Analyst to determine the best method of importing the collected data and running it 

through R to determine correlation statistics.  These measures were used to determine 

relationships between the independent and dependent variables, and possibly use the results in 

prediction.  The researcher converted letter grades earned in college-level courses to their 

corresponding number on a 4.0 scale (A=4.0, B=3.0, C=2.0, D-1.0, F=0.0) for the purpose of 

ease of working with numbers rather than letters in data analysis. 

 Utilizing the R software package, a linear regression analysis was used to analyze the 

relationship between the independent variable of high school GPA and the dependent variables 

of college-level course grades.  Linear regression analysis was also used to analyze the 

relationship between the pairing of high school GPA with each of the other independent 

variables available and the dependent variable of college-level course grades.  For the analysis of 
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paired independent variables, the R software package excluded any of the participants that were 

missing either of the independent variables from the linear regression process.   

Limitations 

 The research methodology that was undertaken had some limitations involved due to the 

multiple variables and multiple sources used for data gathering.  There was potential for human 

error in the gathering some data elements because any data entered in a student’s Colleague 

record that originated on a high school transcript was entered manually by Gateway’s College 

Access department.  

 Due to lack of access the researcher was given to student high school transcripts, some 

independent variables, including Advanced Placement exams, Advanced Placement courses, 

Algebra II, and International Baccalaureate exam were not able to be gathered because they did 

not exist in the participant’s Colleague record.  In addition, participant Colleague records did not 

always contain all of the remaining independent variables, which resulted in exclusion from 

some of the linear regression analyses, depending upon which variable was being paired with the 

high school GPA.     

The random sample was selected from students already determined to be college ready in 

both English and math because they were placed into college-level English and math; students 

who were college ready in one of the courses were excluded.  Although the selection of the 

random sample was unbiased, the sample is not representative of the entire population from 

which it was drawn.   

Finally, this ex post facto research was limited to existing data already in student 

Colleague records, not offering explanations beyond what the data presents.    
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Chapter IV:  Results 

Each year, 8.5 million ACCUPLACER exams are taken in high schools and colleges 

throughout the United States (The College Board, 2016).  The exam is designed to assess student 

strengths or weaknesses in reading, writing, and math in order to place them in the course best 

suited for them, including possible placement into non-credit bearing remediation courses.  

Knowing that the “overall the correlation between scores and later course outcomes is relatively 

weak, especially in light of the high stakes to which they are attached” (Scott-Clayton, 2012, p. 

37),  considering other indicators of a student’s college readiness beyond the traditional high 

school GPA and standardized test scores could benefit college retention rates.  Taking 

unnecessary non-credit bearing courses will likely affect a student’s retention, making the initial 

placement of students in the correct courses a very important endeavor for academic advisors.   

The purpose of this study is to determine which combination of selected college readiness 

indicators best predicts future success in college entry level English and math courses at 

Gateway Technical College.  The findings of this study will help inform academic advisors at 

Gateway Technical College as they advise new students regarding college-level course 

placement. 

Demographic 

The sample used for this study was a random sample of all students who met all of the 

following criteria: 

• Enrolled at Gateway Technical College for the first time in the Fall term of 2016, Fall 

term of 2017, or Fall term of 2018; and  

• During their first 12 months of enrollment received a grade in English Composition 1 

(801-136), without taking remedial prerequisites 831-103 or 831-107; and received a 
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grade in College Mathematics (804-107) or Math with Business Applications (804-

123) or College Technical Math 1 (804-115) or College Technical Math 1A (804-

113), without taking remedial prerequisites 834-109 or 834-110. 

The number of students meeting these criteria was 61 for the Fall 2016 cohort, 122 for 

the Fall 2017 cohort, and 113 Fall 2018 cohort, a total of 297.  A sample size of 57 participants 

was selected based on every fifth individual from the list of students who met the criteria. 

Demographic information of participants was not collected as part of this research due to 

the researcher placing focus on Gateway Technical College and criteria that could be used for 

multiple measures placement upon admission.  Further research on this topic is needed and 

demographics would be included.   

Findings 

 This study was conducted to answer the research question:  Which combination of the 

college readiness indicators best predict future success in college-level English and math 

courses?  The following college readiness indicators were examined in this study:   

a. high school Grade Point Average (GPA);  

b. student ACT score;  

c. COMPASS scores and  

d. ACCUPLACER scores. 

Multiple regression analysis was used to determine which combination of these college 

readiness indicators best predict future success in college-level English and math courses.  The 

relevant results from the linear regression analysis for the variables predicting the college-level 

English grade are presented in Table 1.  P-values range from 0 to 1, and for this study the p-value 

was set at p<.05.  A p-value less than that indicates that the results are significant and could not 
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have occurred by chance alone, meaning results are statistically significant.  A larger p-value 

indicates that results could have possibly happened by chance or a sampling error, meaning 

results are not statistically significant.    

Table 1 

Summary of Regression Analysis for Variables Predicting Success in College-level English 

(n=57) 

Variable B SE B t p r2 F 
HSGPA 1.084 .328 3.305 .002 .177 10.92 (1, 45) 

HSGPA + 2.499 .351 7.120 <.0001 .616 25.81 (2, 29) 

ACT 

Composite 

-.091 .059 -1.557 .130 

HSGPA + 2.476 .341 7.251 <.0001 .621 26.37 (2, 29) 

ACT 

English 

-.094 .056 -1.692 .101 

HSGPA + 2.535 .355 7.142 <.0001 .619 26.2 (2, 29) 

ACT Math 
 

-.097 .059 -1.652 .109 

HSGPA + 2.353 .342 6.885 <.0001 .594 23.71 (2, 29) 

ACT 

Reading 

-.032 .037 -.886 .383 

 The regression analysis indicates that HSGPA was statistically significant (p < .05) in 

predicting college-level English course grades while other variables were not statistically 

significant (p > .05).  The variable combination of HSGPA and ACT English score had the most 

positive correlation and was able to account for 62.1% of the variance in college-level English 

grades (F(2, 29) = 26.37, p < .001, R2 = .621).      
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The researcher excluded the results of linear regression performed for several of the 

combinations of independent variables due to lack of data and small sample sizes that would 

have produced unreliable results.  Fewer than 20 records included both high school GPA and 

ACCUPLACER scores, so those results are not reported.  In addition, fewer than five records 

included both high school GPA and COMPASS scores, therefore these results were also 

excluded from this report.     

 Multiple regression analysis was used to determine which combination of college 

readiness indicators from high school GPA, ACT scores, ACCUPLACER scores, and 

COMPASS scores best predict future success in college-level math courses.  The relevant results 

from the linear regression analysis for the variables predicting college-level math grade are 

presented in Table 2.       
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Table 2 

Summary of Regression Analysis for Variables Predicting Success in College-level Math (n=57) 

Variable B SE B t p r2 F 

HSGPA .999 .284 3.522 <.001 .199 12.41 (1, 45) 

HSGPA + 1.770 .411 4.308 <.001 .391 10.97 (2, 29) 

ACT 

Composite 

.016 .069 .238 .813 

HSGPA + 1.772 .402 4.404 <.001 .392 10.99 (2, 29) 

ACT 

English 

.018 .065 .275 .785 

HSGPA + 1.852 .417 4.439 <.001 .392 11 (2, 29) 

ACT Math -.021 .069 -.300 .767 

HSGPA + 1.795 .390 4.606 <.001 .391 10.94 (2, 29) 

ACT 

Reading 

.006 .042 .157 .876 

Each combination of variables indicates that HSGPA was statistically significant (p < 

.05) in predicting college-level math course grades while other variables were not statistically 

significant (p > .05).  The variable combination of HSGPA and ACT Math score had the most 

positive correlation and was able to account for 39.2% of the variance in college-level math 

grades (F(2, 29) = 11, p < .001, R2 = .392).      

The researcher excluded the results of linear regression performed for several of the 

combinations of independent variables due to lack of data and small sample sizes that would 

have produced unreliable results.  Fewer than 20 records included both high school GPA and 
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ACCUPLACER scores, so those results are not reported.  In addition, fewer than five records 

included both high school GPA and COMPASS scores, therefore these results were also 

excluded from this report.     

 Linear regression was also performed for both of the dependent variables associated with 

this study, college-level English and math grades, and the independent variable combinations 

seen in Tables 1 and 2.  The results of combining dependent variables were consistent with those 

results represented in Tables 1 and 2 showing the dependent variables individually.  High school 

GPA combined with ACT scores resulted in a stronger correlation coefficient than using high 

school GPA alone.      
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Chapter V:  Discussion, Conclusion, and Recommendation 

Each year, 8.5 million ACCUPLACER exams are taken in high schools and colleges 

throughout the United States (The College Board, 2016).  The exam is designed to assess student 

strengths or weaknesses in reading, writing, and math in order to place them in the course best 

suited for them, including possible placement into non-credit bearing remediation courses.  

Knowing that the “overall the correlation between scores and later course outcomes is relatively 

weak, especially in light of the high stakes to which they are attached” (Scott-Clayton, 2012, 

p.37), it is important that higher education institutions look for multiple indicators of a student’s 

college readiness beyond the traditional high school GPA and standardized test scores.  Taking 

unnecessary non-credit bearing courses will likely affect a student’s retention, making the initial 

placement of students in the correct courses a very important endeavor for academic advisors.      

The purpose of this study was to determine which combination of selected college 

readiness indicators best predicts future success in college entry level English and math courses 

at Gateway Technical College.  The findings of this study will help inform academic advisors at 

Gateway Technical College as they advise new students regarding college-level course 

placement. 

This study was conducted to answer the research question:  Which combination of the 

college readiness indicators best predict future success in college-level English and math 

courses?  The following college readiness indicators were examined in this study:   

a. high school Grade Point Average (GPA);  

b. student ACT score;  

c. COMPASS scores and  

d. ACCUPLACER scores. 
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Using the ex post facto research design allowed the author to examine the multiple 

variables identified in this study in order to determine which combination of college readiness 

indicators translated to future student success in college-level English and math courses.  

Independent variables that were analyzed by individual student included their high school GPA, 

ACT scores, COMPASS scores, and ACCUPLACER scores.  Linear regression analysis was 

used to determine which combination of these measures best predicts college-level English and 

math course performance.     

This chapter includes a discussion of the findings of this study in relation to the research 

question, reviews limitations of the study, offers conclusions based on the findings, and provides 

recommendations for consideration.   

Discussion 

The results of this study address the lone research question of which combination of 

college readiness indicators best predict future success in college-level English and math 

courses.  The data from this study shows that although the use of high school GPA is statistically 

significant (p < .05) in predicting both college-level math and English grades, less than 20 

percent of the variance in results can be explained by the variable.  When combined with other 

variables in this study, high school GPA became even more statistically significant (p <.001).  

This is consistent with the theme found in the literature suggesting high school performance as 

the single most significant predictor of college-level performance (Emme, 1942; Schmitz, 1937).   

However, the literature suggests that using high school GPA or standardized test scores 

alone is not as accurate as utilizing both data elements to initially place students into courses 

(Mattern et al., 2011; Scott-Clayton, 2012), suggesting that multiple elements of student data 

used in placement is more reliable than just one.  In this study, the findings show agreement with 
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the literature because high school GPA combined with subject relevant ACT exam scores 

resulted in the highest correlation coefficient among the combination of variables available.  The 

researcher finds that these results are meaningful not only because of the statistical significance, 

but because the subject content of the ACT exam with the strongest correlation coefficient and t-

value line up with the subjects of the entry-level college courses that were measured.       

Finally, the literature suggests that the variety of placement tests that have been available 

over the years are more predictive for math than for English, but they may be most useful in 

predicting future college success overall when used along with high school performance 

measures (Scott-Clayton, 2012).  However, in this study high school GPA and subject relevant 

ACT score combinations show a higher correlation coefficient for English (R2 = .621) than math 

(R2 = .392).    

The sample population in this study was relatively small and missing several data 

elements in most of the participant records.  The researcher discovered during data collection 

that the number of students entering Gateway Technical College who are college-ready in both 

English and math was relatively low, resulting in a relatively small sample size.  This resulted in 

linear regressions being run for several of the independent variables on a sample size too small to 

be meaningful.  Only high school GPA and ACT exam scores of participants resulted in enough 

of a sample size where results would be meaningful and could be reported.      

Along with the relatively small sample size, discovering a lack of several data elements 

from many of the student records meant that only high school GPA and ACT scores had enough 

data to report with any reliability.  Combined, this resulted in a study that was not as statistically 

meaningful as the researcher had hoped.    
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During this study, the researcher ran into several difficulties in obtaining the optimal 

amount of information available due to FERPA restrictions, only because the results of this study 

was to be made available publicly.  The researcher was unable to study several factors that the 

literature suggests could be used in college course placement.  There is a lot of potential for 

further researcher to be developed and implemented at the college in this area.      

Finally, the lack of demographic information in the study did not allow the researcher to 

explore data in relationship to the literature suggesting a discrepancy between high school GPAs 

and SAT scores for women, minorities, and those from a lower socioeconomic background 

(Mattern et al., 2011).     

Conclusions 

 In this study, results showed that the strongest predictor for future success in entry-level 

college English courses was found to be high school GPAs and ACT English exam scores.  The 

strongest predictor in this study for future success in entry-level math courses was found to be 

high school GPAs and ACT Math exam scores.  These results come as no surprise because the 

literature suggests that ACT English and Math exams have been shown to effectively predict 

outcomes in college (Bettinger, Evans, & Pope, 2013).   

 There were some challenges in regard to gathering data from student records for this 

research.  However, this helped to identify an opportunity for the college to invest time and effort 

into creating data access for data-driven decision making by advisors.  As advisors meet with 

students to discuss course selection during busy registration periods, it is important for them to 

have needed student information at their fingertips.  The current data structure includes limited 

student high school information in the college’s Colleague system and scanned copies of student 

high school transcripts available in the college’s Perceptive Content system, resulting in the 
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multiple measures advisors will need being in more than one place.  Scanned high school 

transcripts may be difficult to read and may take some time to interpret.  Current Information 

Systems technology should allow for the college to connect with high schools within the 

technical college district in order to establish agreements for electronic data transfer of high 

school transcripts upon student request.  Having all the information needed about a student on 

one screen for the advisor to review with student will result in more efficient and effective 

advising appointments.    

Recommendations 

 The recommendations that emerged from this study in regard to course placement at 

Gateway Technical College are to first conduct more comprehensive research and to create data 

availability for research.  

 Further research.  It was clear from the start of data collection that the population 

sample that included incoming students who were placed in both entry-level college English and 

math was smaller than anticipated.  In order to create a larger sample size, the researcher 

recommends conducting this research for those students initially placed in college-level English 

alone and for those students initially placed in college-level math alone.  This approach will 

make for a larger sample size, because it seems that a majority of our students are not entering 

college-ready in both English and math, but more are college-ready in one.   

The researcher suggests conducting this research as internal research to Gateway 

Technical College that would not be republished so that FERPA restrictions would not be a 

concern in gaining access to manually looking at high school transcripts for data points and 

ensuring reliability of the data.  While conducting research, the restriction of not being able to 

look at high school transcripts meant that possible data points of AP exams, AP courses, Algebra 
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II, and International Baccalaureate exam that were suggested as college readiness indicators by 

the American Association of School Administrators (n.d.) were not available for inclusion.  The 

researcher suggests including these data elements to create a more complete data set of college 

readiness indicators to study.   

In addition, further research should include student demographic data including age, 

gender, race, and address zip code, to use in the analysis of data.  Since the average Gateway 

Technical College student is not a student coming to us directly out of high school, it is 

important that the data is analyzed using demographic data to help put results in context.  Many 

younger students are likely to have ACT scores available for review, while some older students 

may have only dated high school transcripts to review.  Including this demographic data will 

allow the researcher the ability to drill into the data and determine if certain college readiness 

variables are better predictors depending on student demographics.  Comparing students that are 

24 and under with those that are 25 or older would be valuable, along with a variety of other 

demographic comparisons.   

 The researcher suggests conducting this research on a cycle to determine if there are 

changes in the results and changes in the student population.  Repeating the research at least 

every five years would ensure that the college is using updated and relevant information.   

 Creating data availability for research.  Gateway Technical College has an opportunity 

to establish more access-friendly systems for conducting research for internal analysis, data-

driven decision making, and professional development.  Since so much of the data lives on a 

scanned document, the researcher was restricted in regard to which variables were even 

available.  The researcher recommends that the college’s Admissions department and 

Information Systems department determine a manner in which data from high school transcripts 
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can be added to the student’s Colleague record in an automated manner.  This would include 

working with area high schools in order to determine data norms and expectations for the ease of 

electronic data transfer upon a student’s request for a transcript.  For those high schools that do 

not have a close working relationship with the college, or for those students with high school 

records that are quite dated, the admissions staff should determine a workflow so that this data 

may manually be entered.   
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