
 

 

 

 

 

 

 

 

 

Copyright 

by 

Erika Glaser 

2011 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Dissertation Committee for Erika Glaser certifies that this is the approved version of the 

following dissertation: 

 

 

 

Engaging Underprepared Community College Students:  

Practices Leading to Increased Outcomes 

 

Committee: 

 

____________________________________ 

John E. Roueche, Supervisor 

 

 

____________________________________ 

            Walter G. Bumphus 

 

 

 

____________________________________ 

Norma Cantú 

 

 

 

____________________________________ 

Kay McClenney 

 

 

 

____________________________________ 

Victor Saenz 

 

 

 



 

 

 

 

Engaging Underprepared Community College Students:  

Practices Leading to Increased Outcomes 

 

by 

Erika Glaser, B.S.; M.S. 

 

Dissertation 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment 

of the Requirements 

for the Degree of 

Doctor of Philosophy 

 

The University of Texas at Austin 

May 2011 



 

 

 

 

 

 

 

For my dearest husband, Jordan… 

Thank YOU for being part of this incredible journey with me.  

You gave me exactly what I needed at any given time throughout this process:  

confidence, courage, strength, patience, support, unconditional love,  

and even a good laugh when I needed it most.  

Words can’t adequately express how thankful I am and how much  

I Love You. 

 

 

 

 

 

 

 

 

 

 



v 
 

ACKNOWLEDGEMENTS 

As I conclude this chapter of my life, I want to take a moment to acknowledge some of 

the most influential people that helped make this dream a reality. First, and foremost, I must 

thank my mom, Lucila Cordova, which literally gave everything for me to have opportunities 

such as this. Mom, you are my best friend and the strongest woman I know. I can only hope to be 

half the mother you have been. Also, thank you to my dad, Teodoro Esparza, for always 

encouraging me to make good choices. Your work ethic and good words of advice have led me 

to where I am today. Most of all, thank you both, Mom and Dad, for always supporting all of my 

wildest dreams, and for encouraging me to reach for the stars. 

I have also been blessed with two wonderful big brothers, Saul and Teodoro Esparza. 

Thank you both for also being so supportive throughout this journey. I know that at some point 

or another growing up you both felt a need to play a father figure for me, and for that, I thank 

you—I think you both did pretty well! I also thank you for making me an auntie. To my nieces 

and nephews: Saulito, Teito, Ana Lucia, Maya, Nya and future generations of Esparzas and 

Glasers. I hope that my journey gives you hope that you too can accomplish anything that you set 

your mind to. 

My sincerest gratitude to many amazing, supportive friends. To my childhood best 

friends, Betzy, Diana, Lizette, and Desiree, I love you all like sisters. Thank you for keeping me 

in your prayers and for your love and support. Ben, Jonah, and Sheri, thank you for the much 

needed laughs and good times we’ve spent together while I worked on this degree—I needed 

them much more than you will ever know. To my CCLP block mates and colleagues, especially 

Christy, Eva, and John thank you for your patience, support, and encouragement. Only you truly 

understand what this journey is like. I could not have done this without you! 



vi 
 

I would have never discovered my passion for the work that community colleges do if it 

were not for the work of my extended family at the Center for Community College Student 

Engagement. I was so blessed to work with each and every one of you. Most of all, thank you 

Dr. Kay McClenney for enlightening me about my future in this field. I would have never even 

considered getting this degree if it were not for your belief in me. Thank you for being part of my 

committee and seeing this through with me to the end. 

I would also like to thank the other members of my committee. My committee chair, Dr. 

John E. Roueche, your work in developmental education and community colleges has been so 

influential in my current and future work with students. Thank you for helping fuel my passion 

for this field even further. Dr. Walter Bumphus, I can’t adequately express my gratitude for your 

unwavering support of the field, in general, and me, in particular. Dr. Victor Saenz, I have been 

most impressed with your dedication not just to your research, but also to us graduate students. 

Your feedback and encouragement have been truly invaluable to me through this process. 

Finally, Dr. Norma Cantú, thank you for being part of my committee and for providing your 

talents and expertise. 

I’d like to thank the other countless educators that influenced me to become an educator 

myself. I had some amazing teachers and mentors along the way. Most influential in my early 

years were Mrs. Zapata (2
nd

 grade), Mrs. Marusich (3
rd

 grade), and Mrs. Brooks (4
th
 grade). 

More recently, I must thank Dr. Nancy Marcus, Dr. Art Duval, and Jayne Pynes from the 

University of Texas at El Paso. My graduate school experience at New Mexico State University 

was amazing, all thanks to Dr. Marta Remmenga. To all of the Thunderducks at Richland 

College, especially Dr. Zarina Blankenbaker, Dr. Kay Eggleston, Tony Summers, and Fonda 

Vera. Thank you for allowing me to learn under your “thunder” wings during my internship. To 



vii 
 

my Harvester colleagues at Eastfield College, I have had such amazing experiences at our 

college already. I look forward to our continued collaborations - thank you for helping me grow 

and for the opportunity to serve our students. Finally, to all of my past, current, and future 

students. Your determination to better your lives despite insurmountable challenges brings me 

hope. Thanks for inspiring me to better myself so that I can better serve you.  

Last, but not least, I dedicate this work to my dearest husband, Jordan. This was certainly 

our joint effort. Thank you, baby, for everything. I’m eternally grateful to you for all you do for 

me.  

 

 

 

 

 

 

 



viii 
 

Engaging Underprepared Community College Students:  

Practices Leading to Increased Outcomes 

 

Erika Glaser, Ph.D. 

The University of Texas at Austin, 2011 

 

Supervisor: John E. Roueche   

 

In order to close the achievement gaps between traditionally underserved groups 

and their peers, institutions of higher education must make developmental education a 

priority by implementing college-wide strategies inside and outside the classroom to help 

underprepared students succeed. Since community colleges offer educational 

opportunities to anyone seeking to further their education, and hence serve the majority 

of underprepared college students, it is difficult to overstate the importance of assessing 

and strengthening the quality of educational practices for developmental students at these 

institutions. Assessing the extent to which underprepared college students are actively 

engaged in meaningful educational experiences, and the relationship between 

engagement and student outcomes, will help college leaders and policymakers implement 

research proven engagement strategies to help a population of students that has been 

historically underserved attain academic success and reap the societal and economic 

benefits of higher education. 
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Relationships between engagement and three critical outcomes for underprepared 

college students were investigated: developmental sequence completion, subsequent 

college-level course performance, and attainment. Similar to studies conducted on the 

four-year sector, the present study found similar effects of engagement on developmental 

students attending community colleges. While generally having a positive effect on 

outcomes, engagement has been proven to have compensatory effects for students which 

have been typically underserved including minority, nontraditional age, and first-

generation students. The present study found that the impact of engagement varies 

according to student characteristics and level of developmental course need and subject 

area. Further, the study suggests that certain types of engagement can have greater 

influence on students which characteristically are least likely to earn a college degree. 

 

 

 

 

 

 

 

 

 

 



x 
 

TABLE OF CONTENTS 

LIST OF FIGURES AND TABLES ........................................................................................ xiii 

CHAPTER 1 ...............................................................................................................................1 

Introduction .............................................................................................................................1 

Background .............................................................................................................................3 

Problem Statement ..................................................................................................................4 

P-16 Initiatives ....................................................................................................................5 

Academic Misalignment. .....................................................................................................6 

Effectiveness and Cost of Remedial Education. ...................................................................7 

Student Involvement and Locus of Control.. ........................................................................8 

Purpose of Study ................................................................................................................... 11 

Research Questions ............................................................................................................... 12 

Significance and Contribution of Study ................................................................................. 13 

Definition of Terms ............................................................................................................... 14 
 

CHAPTER 2 ............................................................................................................................. 16 

Literature Review .................................................................................................................. 16 

History of Developmental Education in Community Colleges ............................................... 17 

State Policies ......................................................................................................................... 20 

Assessment Policies........................................................................................................... 21 

Placement Policies. ............................................................................................................ 21 

Accountability Implications................................................................................................... 23 

Developmental Education Participation Trends ..................................................................... 24 

Course taking patterns. ...................................................................................................... 25 

Student characteristics.. ..................................................................................................... 27 

Student Engagement Literature.............................................................................................. 28 

History of Student Engagement. ........................................................................................ 29 

Engagement by Institutional Characteristics.. .................................................................... 31 

Engagement by Student Characteristics. ............................................................................ 33 

High-impact Educational Practices. ................................................................................... 34 

Literature Summary. .......................................................................................................... 36 

Theoretical Grounding for Research ...................................................................................... 38 

 

CHAPTER 3 ............................................................................................................................. 41 

Research Method ................................................................................................................... 41 

Hypotheses ............................................................................................................................ 44 

Hypothesis 1. ..................................................................................................................... 44 

Hypothesis 2. ..................................................................................................................... 45 

Hypothesis 3. ..................................................................................................................... 46 

Data ...................................................................................................................................... 47 
 



xi 
 

CCSSE Sampling and Administration. ............................................................................... 48 

Reliability and validity. ..................................................................................................... 49 

Variables.. ......................................................................................................................... 49 

Research Design .................................................................................................................... 60 

Functional Form of Model. ................................................................................................ 62 

Model Fit........................................................................................................................... 63 

Analytical Limitations and Strengths ..................................................................................... 64 

 

CHAPTER 4 ............................................................................................................................. 68 

Results .................................................................................................................................. 68 

Outcome #1: Developmental Sequence Completion .............................................................. 69 

Hierarchical Linear Models.. ............................................................................................. 72 

Compensatory Effects........................................................................................................ 74 

Outcome #2: College-Level Course Performance .................................................................. 77 

Hierarchical Linear Models.. ............................................................................................. 79 

Compensatory Effects........................................................................................................ 82 

Outcome #3: Attainment ....................................................................................................... 85 

Hierarchical Linear Models. .............................................................................................. 87 

Compensatory Effects........................................................................................................ 90 

Digging Beneath Benchmarks………………………………………………………………...93 

 

CHAPTER 5 ............................................................................................................................. 97 

      Implications and Conclusion………………………………………………………………….97 

Study Overview................................................................................................................... 100 

Question 1 ....................................................................................................................... 101 

Question 2. ...................................................................................................................... 105 

Question 3 ....................................................................................................................... 109 

Implications ........................................................................................................................ 112 

Future Research................................................................................................................... 115 

Conclusion .......................................................................................................................... 119 

 

APPENDICES ........................................................................................................................ 120 

Appendix A. ........................................................................................................................ 120 

Appendix B. ........................................................................................................................ 121 

Appendix C. ........................................................................................................................ 122 

Appendix D. ........................................................................................................................ 123 

Appendix E. ........................................................................................................................ 123 

Appendix F ......................................................................................................................... 123 

Appendix G ......................................................................................................................... 124 

    Appendix H…………………………………………………………………………………..125  

    Appendix I………………………………………………………………………………...…125  

    Appendix J…………………………………………………………………………………...126  

    Appendix K……….………………………………………………………………………….127  



xii 
 

    Appendix L…………………………………………………………………………………..128 

    Appendix M………………………………………………………………………………….128 

    Appendix N…………………………………………………………………………………..129 

    Appendix O…………………………………………………………………………………..129 

    Appendix P…………………………………………………………………………………...130 

    Appendix Q…………………………………………………………………………………..131 

    Appendix R………………………………………………………..…………………………132 

    Appendix S…………………………………………………………………………………...133 

 

REFERENCES…………………………………………………………………………………141 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 
 

LIST OF FIGURES AND TABLES 

 

Figures 

Figure 1. I-E-O Conceptual Framework                40                

Figure 2. Developmental Courses Need by Subject      55  

Figure 3. Total Developmental Courses Needed               55               

Figure 4. Compensatory Effects of Active and Collaborative Learning and Age on  

Developmental Course Completion                                                                               75     

Figure 5. Compensatory Effects of Active and Collaborative Learning and Levels of 

Developmental Math on Developmental Course Completion             75 

Figure 6. Compensatory Effects of Academic Challenge and Levels of Developmental  

Math on Developmental Course Completion          76 

Figure 7. Compensatory Effects of Student Effort and Sex on Developmental Course  

Completion            77 

Figure 8. Compensatory Effects of Active and Collaborative Learning and Levels 

of Developmental Reading on College-Level English Performance     83 

Figure 9. Compensatory Effects of Academic Challenge and Levels of Developmental  

Reading on College-Level English Performance        83 

Figure 10. Compensatory Effects of Student Effort and Levels of Developmental  

Math on College-Level Math Performance        84 

Figure 11. Effects of Active and Collaborative Learning on Attainment Across Race/Ethnicity  89 

Figure 12. Effects of Support for Learners on Attainment Across Race/Ethnicity    89 

Figure 13. Compensatory Effects of Active and Collaborative Learning and Race/Ethnicity  

on Attainment            91 

Figure 14. Compensatory Effects of Academic Challenge and Race/Ethnicity on Attainment  91 

Figure 15. Compensatory Effects of Student Effort and Developmental Reading Levels 

 on Attainment            92 

Figure 16. Compensatory Effects of Student Effort and Developmental Reading Levels  

on Attainment            92 

 

 



xiv 
 

Tables 

Table 1. Independent Variables (Inputs): Student Characteristics and Developmental  
Course Need            50 

Table 2. Independent Variables (Environment): Institutional Characteristics and  
Student Engagement           51 

Table 3. Dependent Variables (Outputs): Student Outcomes      53 

Table 4. Developmental Course Need by Subject       54 

Table 5. Student Characteristics for the ATD Population vs Analysis Sample    56 

Table 6. Institutional Characteristics         57 

Table 7. Frequency Distributions of Developmental Course Completion and  

Degree/Certificate Attainment or Transfer (Outcomes 1 and 3)       58 

Table 8. Mean Performance Score on Subsequent College-Level Courses (Outcome 2)    59 

Table 9. Descriptive Statistics for CCSSE Benchmarks       60 

Table 10. Independent Sample T-Test for Benchmark Score by Developmental  

Course Completion           70 

Table 11. Logistic Regression Results for Developmental Course Completion by  

CCSSE Benchmarks           71 

Table 12. Unconditional model for Developmental Course Completion     72 

Table 13. Developmental Course Completion Odds Ratios for CCSSE Benchmarks           73 

Table 14. Correlation Analysis Results for Benchmark Score versus College-Level  

Course Performance           78 

Table 15. Regression Results for College-Level Course Performance by CCSSE Benchmarks  79 

Table 16. Unconditional means models for College-level Course Performance    80 

Table 17. Conditional Models Including CCSSE Benchmarks as predictor variables   81 

Table 18. Independent Sample T-Test for Benchmark Score by Attainment    86 

Table 19. Logistic Regression Results for Attainment by CCSSE Benchmarks    86 

Table 20. Unconditional model for Attainment        87 

Table 21. Attainment  Odds Ratios for  CCSSE Benchmarks       88 

Table 22. Attainment Odds Ratios for Support for Learners Survey Items               94 



1 

 

CHAPTER 1 

Introduction 

Almost nine out of ten high school seniors expect to attain some sort of postsecondary 

education (U.S. Department of Education, 2006a). However, for too many students there exists a 

misalignment between postsecondary aspirations and preparation. Though students are 

graduating from high school, the preparation they receive is often inadequate for college-level 

coursework. In fall 2000, according to recent statistics from the National Center for Education 

Statistics (NCES), nearly 30% of entering freshmen at all U.S. postsecondary institutions 

enrolled in developmental courses (Wirt et al., 2004). While these courses are designed to help 

students attain the academic skills to be successful in college-level courses, the odds of success 

for developmental college students are low. In fact, research has shown that students enrolling in 

developmental courses are less likely to earn a degree or certificate when compared to their 

college prepared peers (Wirt et al., 2004).  

A closer look at the demographic characteristics of underprepared college students 

reveals the racial, ethnic, and class disparities in higher education access, persistence, and 

achievement. Underprepared college students are most likely Black (62%), Hispanic (63%), and 

in the lowest socioeconomic quintile (63%). America’s community colleges serve the majority of 

underprepared college students as their open-admissions policies and low tuition rates make 

them the most accessible and affordable opportunity for anyone seeking to further their 

education. Unfortunately, however, too many students are entering community colleges 

underprepared for college and too few students who start in developmental classes attain college 

readiness, let alone certificates or degrees. According to Bailey, Jenkins, and Leinbach (2005), 
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60% of entering, first-time community college students take at least one developmental course, 

yet less than one quarter of those students earn a certificate or degree within eight years of 

enrollment (Bailey & Cho, 2010). It is critical for students to successfully complete their 

developmental courses since research has shown that students who successfully complete 

developmental coursework reach comparable attainment levels when compared to their peers 

who did not need any remediation (Bahr, 2007; Roueche & Roueche, 1999). 

 The United States of tomorrow will be poorer, older, and more diverse according to 

future projections (Spriggs, 2006; McCabe, 2000). The U.S. Census Bureau predicts that there 

will be major growth for populations that are traditionally the least educated and the most 

underprepared for college. It is projected that by the year 2020 Hispanics in the population will 

increase by 77% and African-Americans will increase by 32% (Kelly, 2005). These projections 

will have a significant impact on community colleges in general and in developmental education 

classrooms in particular as community colleges will likely serve an increasing proportion of 

students exhibiting multiple at-risk characteristics, including the need for developmental 

education. 

This chapter will make the case for the importance of the present study. Since the focus 

of this research is on engagement of underprepared college students, background on the 

importance of student engagement—particularly for traditionally underserved students—is 

provided. The problem statement describes: how access to higher education is limited by 

inadequate preparation as a result of the lack of alignment between K-12 schools and 

postsecondary institutions; debate over the cost of developmental education given the relatively 

low success rates of underprepared college students; and how postsecondary institutions 

perpetuate the problem by not taking responsibility for ensuring that admitted students succeed. 
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The purpose and significance of the study explains the importance of the proposed research. 

Finally research questions and definitions of key terms used throughout the study are described. 

Background 

Even though students enrolling in developmental courses are less likely to earn a degree 

or certificate, studies have also shown that the performance of students that successfully 

complete developmental education is comparable to the performance of their college-prepared 

peers (Bahr, 2007; McCabe, 2000, Roueche & Roueche, 1999; Wirt et al., 2004). Accordingly, it 

is crucial for underprepared college students to complete their developmental coursework and 

attain college readiness. It is simply not enough for community colleges to offer developmental 

courses; they must provide the accompanying support and create conditions that promote 

learning—both inside and outside the classroom—for these students to be successful. 

Efforts to document conditions that promote student learning gave rise to the student 

engagement movement. Broadly defined as the effort, both in time and energy, students commit 

to educationally purposeful activities as well as the institutional conditions that encourage 

students to engage in such practices (Kuh, 2001), research confirms the association between 

student engagement and outcomes. The concept of student engagement is a simple one: students 

that are actively engaged in their coursework, with their peers, faculty, and the institution are 

more likely to persist in college and attain their academic goals. Examples of research 

confirming the association between engagement and desirable student outcomes include a study 

using results from the Pascarella and Terenzini Social and Academic Integration scales which 

found that both scales significantly contributed to student persistence (Bers & Smith, 1991). 

Active learning was also found to influence social integration and subsequent institutional 
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commitment and retention (Braxton, Milem, & Sullivan, 2000). Another measure of student 

engagement, interaction between faculty and students, was found to be a significant predictor of 

learning (Lundberg & Schreiner, 2004).  

While student engagement generally has a positive effect on all students (Astin, 1993; 

Kuh, Kinzie, Schuh, & Whitt, 2005; Pascarella & Terinzini, 2005), research suggests that 

engagement has compensatory effects, or a greater positive impact, on minority students and 

students from lower ability groups (Cruce, Wolniak, Seifert, & Pascarella, 2006; Hu & Kuh, 

2002; Greene, Marti, & McClenney, 2008; Pascarella & Terenzini, 2005). However, while the 

effects of engagement on traditionally underserved groups have been explored, currently there is 

little knowledge about its effect on developmental college student outcomes.  

 Problem Statement 

Access to higher education is limited by inadequate preparation as a result of lack of 

curriculum and standards alignment between K-12 schools and postsecondary institutions. While 

many P-16 initiatives have been created to rectify the problem, academic misalignment as well 

as lack of preparation in other important areas continues to be a problem. Further, once in 

college, developmental students’ low internal locus of control contributes to their inability to 

become engaged in their learning environment. Hence, confounding factors inhibit 

underprepared students from attaining their academic goals. While community colleges receive 

the brunt of consequences for misalignment between K-12 and postsecondary education, as they 

serve the majority of underprepared college students, they must do a better job of meeting 

students where they are to help them succeed. As the cost of developmental education continues 

to be debated, given the relatively low success rates of underprepared college students, 
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community colleges must make the best of their limited resources to fulfill not just their open 

door mission but also help students achieve their academic goals. 

P-16 Initiatives.   Policymakers across the country are increasingly paying attention to 

the P-16 pipeline by concentrating college-going efforts on achievement for students as early as 

preschool. Efforts to create an integrated system of education in which all levels collaborate are 

most commonly called K-16, P-16, and P-20 initiatives. Though all three systems are similar,  

 a K-16 education system integrates a student’s education from kindergarten through 

the attainment of a bachelor’s degree; 

 a P-16 education system integrates a student’s education from preschool through the 

attainment of a bachelor’s degree; and 

 a P-20 education system expands the P-16 system to include a graduate school 

education (Krueger, 2006). 

There are many local district, city, and county-wide efforts aimed at integrating 

the K-16 education pipeline. According to a study conducted by Krueger (2006), thirty states are 

participating in some sort of P-16 activity. Some states have passed legislation to establish a P-16 

council while others are formed through executive order. The state of Florida enacted a 

governance change to implement a P-16 system. Alternatively, the state of Delaware enacted 

legislation to codify the P-16 council into law after it had been created through an executive 

order. 

 Few P-16 councils have sustained funding since their inception. Though there continues 

to be increased interest in issues of postsecondary access, seamless transition from high school to 

college, and decreased remediation (goals targeted by P-16 initiatives), increased interest has not 
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matched funding. K-12 and higher education institutions will require funding to create a more 

seamless transition from high school to college, and increased funding for P-16 councils is vital 

to increase college readiness and access. 

Academic Misalignment.   According to the Commission on the Future of Higher 

Education, insufficient alignment between K-12 and higher education has led to our national 

achievement problem (U. S. Department of Education, 2006b). Policies that target only K-12 

education will not contribute to a significant increase in the number of high school students who 

are graduating ready for college. K-12 and higher education must work collaboratively to 

increase college readiness.  

Low high school standards as well as poor alignment between K-12 and higher education 

create an ―expectations gap‖ between what high schools produce and what colleges require from 

students (U. S. Department of Education, 2006b). Therefore, though underpreparation is usually 

viewed as a subject-specific deficiency, educators suggest that students are underprepared in 

other important areas (Zeidenberg, Jenkins, & Calcagno, 2007). These include poor study habits, 

lack of clear goals for college and career, lack of confidence and self-esteem, and lack of 

knowledge of the college environment. Remedial courses typically do not address these non-

academic deficiencies. In addition to helping students placing into developmental courses attain 

college-level proficiency in subject areas, education experts assert that addressing non-academic 

deficiencies is just as important for students to be successful (Zeidenberg, Jenkins & Calcagno, 

2007).  

Studies have shown that an overwhelming majority of both college and high school 

faculty and staff are unaware of the standards and assessment practices of their counterparts in 
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the other sector (U. S. Department of Education, 2006b). Therefore, it is unacceptable for higher 

education to place blame on K-12 for the high number of students placing in developmental 

education right out of high school. Higher education institutions must reach out to local high 

schools to help them become aware of the college entry process and to help them provide 

resources to future college students who will potentially attend their postsecondary education 

institutions. State and federal funding should provide support for schools participating in K-12 

and higher education partnerships that are resulting in more high school graduates who are 

prepared for college.  

Effectiveness and Cost of Remedial Education.   Large proportions of high school 

students placing into developmental education right out of high school coupled with low college 

success rates of developmental students have given all constituents ample opportunities to place 

blame on each other. Consequently, the cost of remedial education has been debated by policy 

makers as well as high school and college administrators. Critics of remedial education argue 

that taxpayers are essentially paying twice for development of academic skills that should have 

been acquired in high school (Saxon & Boylan, 2001). As a result, suggestions for efficient 

delivery of college-level remediation include privatizing remedial education services, passing 

remediation costs back to high school districts, and relegating remediation to community 

colleges where delivery of instruction is less expensive (Saxon & Boylan, 2001).  

Developmental education is defined by Boylan (1995) as the process of integrating 

personal and academic development into remedial coursework and support services. This process 

is difficult to quantify and more research and data are necessary for education leaders and policy 

makers to create policies in the best interest of students. In addition, considering that 30% of 

students are entering college with developmental education needs, ―at a cost of only 1% of U.S. 
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higher education expenditures, remedial education is the nation’s most cost-effective educational 

program‖ (McCabe, 2000, p. viii). 

Current policies, or lack thereof, sustain the misalignment between K-12 schools and 

postsecondary institutions. Misaligned high school exit and college entrance exams, lack of early 

assessment and subsequent intervention, and lack of accountability at all levels have aggravated 

the misalignment between K-12 and higher education. Though current efforts by P-16 councils 

are showing promise, there is much more work that needs to be done.   

Student Involvement and Locus of Control. There are opposing views about 

postsecondary institutions’ role and responsibility when it comes to remediation. Despite what 

some may believe about the potential of developmental college students, as cited by Astin in 

Roueche & Roueche (1993) ―the noneducability of underprepared students is a myth.‖ As 

Roueche & Roueche (1993) relate, these students have simply not been taught. Most students 

entering college underprepared are under resourced—in more ways than monetary—and have 

simply not been given the tools to be successful in an academic environment. Instead, at-risk 

students bring with them a sense of helplessness and uncontrollable failure into college 

classrooms as a result of their prior educational experiences.   

The phenomenon of locus of control is most fitting for developmental students.  Many 

learning and developmental theorists have studied this concept as it relates to the behavior of 

developmental students (Roueche & Roueche, 1993). Astin’s theory of student involvement was 

created on the basis that any attempt to increase student involvement is contingent upon a 

student’s perceived locus of control and attributional inclinations (Astin, 1999). In other word’s 

involvement in learning tasks are influenced by perceptions of internal and external forces that 
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control human behavior. Further, numerous research studies (Cross, 1976) have confirmed that 

developmental student failure can be mainly attributed to a student’s unwillingness to try.   

 A passive learning environment coupled with students with a low internal locus of 

control is a combination destined for failure. According to the U.S. Department of Education 

(2006b), lack of success of developmental students can be partly attributed to the fact that most 

colleges and universities are not accepting responsibility for making sure that those they admit 

actually succeed. Leaders in postsecondary institutions have the ability to create policies 

requiring students to engage in meaningful educational practices. 

High-impact educational practices are described by Kuh (2008) as highly engaging 

teaching and learning practices that have been widely tested and shown to be especially 

beneficial for students from communities that historically have been underserved in higher 

education and those entering college behind in terms of academic achievement (Kuh, 2008). 

Accordingly, the most frequently cited programs found in the literature contributing to positive 

developmental student outcomes are student success courses and learning communities (Levin & 

Calcagno, 2007; Levin & Koski, 1998; Roueche & Roueche, 1999; Visher, Wathington, 

Righburg-Hayes & Schneider, 2008; Zeidenberg, Jenkins & Calcagno, 2007). Developmental 

college students have most to benefit from participating in these programs, yet research shows 

that in the four-year college sector, traditionally underserved students are less likely to 

participate in such high-impact activities during college (Kuh, 2008). 

It is unclear why more developmental college students are not participating in these 

programs though it may be because of perceived high costs—in terms of both time and money—

to operate these programs. Though the literature overwhelmingly refers to student success 

courses and learning communities as effective for developmental students, apart from broad 
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program definitions, the literature rarely details the specific teaching or student support strategies 

that led to increased outcomes, limiting the scalability of these efforts.  

The current economic downturn and changing demographics will have a significant 

impact on developmental education. There is an inverse relationship between the economy and 

postsecondary education enrollment, particularly in community colleges as they offer the most 

affordable opportunity for higher education. Community college officials have dealt with the 

impact of this inverse relationship in the past, though they expect that the current economic 

downturn is not a short-term problem (Bushong, 2009). Consequently, as states are downsizing 

higher education budgets, community colleges will have to serve a growing, increasingly diverse 

student population—which typically is in greater need of support services—with even fewer 

resources. 

It is projected that there will be significant growth for populations that are traditionally 

the least educated and most underprepared for college (Kelly, 2005). According to these 

projections, community colleges will serve an increasing proportion of students exhibiting 

multiple at-risk characteristics that will likely need developmental education. Hence, remedial 

education will continue to be a significant challenge for community colleges. There are 

compounding factors that contribute to students’ ability to succeed in postsecondary education. 

By definition, underprepared college students begin their academic careers with the challenge of 

catching up to their more academically prepared peers; this requires that students be developed in 

many areas. In order for underprepared students to develop in all areas necessary to be successful 

college students, they will need to become more engaged learners throughout their educational 

experiences.  



11 

 

Purpose of Study 

Leaders in postsecondary institutions have the ability to create policies requiring students 

to engage in meaningful educational practices. It is crucial that institutions of higher education 

make developmental education a priority by implementing college-wide strategies inside and 

outside the classroom to help underprepared college students succeed. Given the compensatory 

effects that engagement has on traditionally underserved groups, it is critical that more research 

focus on the effects of engagement on underprepared college students. Studies revealing the 

positive impact of engagement on these students will help policymakers be efficient with limited 

resources while making policies that are in the best interest of students.  

Zachry (2008) relates, ―… very few studies have focused on specific reforms in 

developmental education instruction and curriculum. Those that do tend to be small-scale 

evaluations of interventions implemented at a single college, led by in-house researchers‖ (p. 2). 

Hence, there is a critical gap in the research of studies using large scale datasets, which in turn 

means there is limited knowledge about best practices that are generalizable to the 

developmental student population. The present research intends to address this gap using a 

longitudinal dataset including student outcomes tied to engagement practices that are not specific 

to a particular intervention, but that nevertheless lead to increased outcomes across multiple 

institutions. 

The current research study provides important information about the extent to which 

student engagement contributes to retention and attainment of developmental college students. 

More specifically, it uncovers the engagement strategies that most significantly contribute to 

developmental students’ ability to meet critical benchmarks including completing developmental 
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courses, completing subsequent college-level courses, and goal attainment across multiple 

colleges throughout the nation. This information has not previously been available for higher 

education leaders and is an important contribution to our current understanding of best practices 

in developmental education. Additionally, study results reveal differences in relationships 

between engagement and student outcomes by institutional and student characteristics. 

Information of this kind is particularly useful as institutions strive to identify and efficiently 

employ strategies that strengthen student learning and persistence of underprepared entering 

college students. 

Research Questions 

The purpose of this study is to understand the extent to which student engagement 

contributes to retention and attainment of developmental college students. To explore this goal, 

the following research question focus on underprepared college students’ progression from 

developmental education classrooms through attainment of a college degree, certificate, or 

transfer to a four-year university. 

How is engagement related to the following three outcomes: 

 

1. developmental sequence completion; 

 

2. subsequent college-level course performance; and 

  

3. attainment  

 

for students entering college underprepared for college-level work? 

A hierarchical linear modeling approach was used to account for multiple levels of variability 

present in the analyses. In addition, analyses controlled for institution-level characteristics, such 
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as college size and location, and subgroups of students including developmental subject and 

level, gender, ethnicity, age, enrollment, and first-generation status. 

Significance and Contribution of Study 

The proportion of high school students graduating underprepared for college-level 

coursework has remained constant since 1995 and shows no signs of decreasing (Wirt et al., 

2004). On the contrary, institutions of higher education will likely continue to serve an 

increasingly diverse population in need of developmental education. Non-traditional college 

entry age students, minority students, and students in the lowest socioeconomic quintile are over- 

represented in developmental classrooms, making them significantly less likely to earn a degree 

or certificate when compared to their more college prepared peers (Wirt et al., 2004). However, 

while outcomes for underprepared students that enroll in developmental courses are grim, data 

are encouraging for students who successfully complete developmental coursework, as research 

has shown that students who successfully complete developmental courses reach comparable 

attainment levels when compared to students not in need of remediation (Bahr, 2007; Roueche & 

Roueche, 1999).  

In order to close the achievement gaps between traditionally underserved groups and their 

peers, institutions of higher education must make developmental education a priority by 

implementing college-wide strategies inside and outside the classroom to help underprepared 

students succeed. Since community colleges offer educational opportunities to anyone seeking to 

further their education, and hence serve the majority of underprepared college students, it is 

difficult to overstate the importance of assessing and strengthening the quality of educational 

practices for developmental students at these institutions. Assessing the extent to which 
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underprepared college students are actively engaged in meaningful educational experiences, and 

the relationship between engagement and student outcomes, will help college leaders and 

policymakers implement research proven engagement strategies to help a population of students 

that has been historically underserved attain academic success and reap the societal and 

economic benefits of higher education. 

Definition of Terms 

Developmental/Remedial: Along with the term ―developmental,‖ the terms ―college prep‖, 

―basic skills‖, and the more traditionally used term ―remedial‖ are used interchangeably to refer 

to subject-specific courses containing material necessary for college success which presumably 

should have been learned prior to entering postsecondary education. The term ―remedial‖ is the 

most commonly used term used to describe these courses though it carries a highly negative 

connotation implying that students enrolled in these courses have a deficit and must be rectified 

before enrolling in credit-bearing college-level courses (Kinney, 2001). Since research studies 

use these terms interchangeably, this study also uses both terms as referring to courses below 

college level. Further, the terms ―underprepared‖ and ―developmental‖ are also used throughout 

the study to describe college students who need developmental coursework to reach college 

readiness. 

First-generation: Students indicating that neither parent has earned a degree higher than a high 

school diploma nor has college experience is considered ―first-generation‖ for purposes of this 

study. 
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Nontraditional Age: Students indicating that they are 25 years or older are considered 

―nontraditional age‖ while students that are 18 – 24 years old are traditional age students for 

purposes of this study. 
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CHAPTER 2 

Literature Review 

Many students are entering postsecondary education unprepared for college-level work. 

While almost nine out of ten high school seniors expect to attain some sort of postsecondary 

education (U.S. Department of Education, 2006a), for too many students there exists 

misalignment between postsecondary aspirations and preparation. Though students are 

graduating from high school, the preparation they receive is often inadequate for college-level 

coursework. Students are typically assessed as not college ready after taking a placement exam 

and receiving low scores in reading, writing, and/or math. Furthermore, students may choose to 

take developmental courses if they have been away from school for a prolonged period of time or 

as recommended by an academic advisor. 

Students entering higher education underprepared for college must enroll in 

developmental courses to prepare for college-level coursework. According to Wirt et al. (2004), 

nearly 30% of entering freshmen at postsecondary institutions enrolled in developmental 

coursework in fall 2000. Most unsettling, however, is the fact that underprepared entering 

college students—which are most likely nontraditional age (54%), Black (62%), Hispanic (63%), 

and in the lowest socioeconomic quintile (63%)—are  significantly less likely to earn a degree or 

certificate when compared to their more college prepared peers (Wirt et al., 2004). 

Community colleges have open-admissions policies and low tuition rates making them 

the most accessible and affordable opportunity for anyone seeking to further their education. 

Unfortunately, however, too many students are entering community colleges underprepared for 

college and too few students who start in developmental classes attain college readiness, let 
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alone earn certificates or degrees. According to Bailey, Jenkins, and Leinbach (2005), 60% of 

entering, first-time community college students take at least one developmental course, yet less 

than 25% of those students earn a certificate or degree within eight years of enrollment (Bailey & 

Cho, 2010). While remedial education student outcomes are dismal at all levels of postsecondary 

education (Roueche & Roueche, 1999), one of the issues generating the most policy action in the 

last few years is whether the responsibility for remedial education instruction should be placed 

solely on community colleges (Jenkins & Boswell, 2002). Given the community college mission, 

focus on teaching, and smaller classes, community colleges may be the place best suited for 

underprepared learners to gain the skills necessary to become college-ready and attain their 

higher education goals. As more states are enacting policies that phase out remediation from 

four-year universities, and calls for accountability continue to increase, it will be crucial for 

community colleges to prove themselves as legitimate teaching institutions through effective 

delivery of developmental instruction as evidenced by successful student outcomes. 

Beginning with a history of developmental education in community colleges, a 

description of relevant policies, and developmental education participation trends, this chapter 

provides a comprehensive literature review focusing on student engagement. It describes the 

impact of student engagement on outcomes by environmental factors, such as institutional 

characteristics, and the relationship between student characteristics and engagement. The chapter 

concludes with a description of the framework used to guide the research study.  

History of Developmental Education in Community Colleges 

 Community colleges are a product of the rapid growth of all higher education as a result 

of the Morrill Acts of 1862 and 1890. Near the beginning of the twentieth century, William 
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Rainey Harper, President of the University of Chicago, encouraged efforts that divided upper and 

lower-division levels of the university system. He urged struggling four-year church-sponsored 

colleges to consolidate their resources in the first two postsecondary years and assured them that 

students who successfully completed their lower-division coursework would be accepted by the 

University of Chicago to complete their upper-division coursework (Gleazer, 1968). These 

efforts spearheaded the beginning of the public junior college. In the 1950s and 1960s lower-

division branches of private universities and two-year colleges supported by churches or 

organized independently were considered junior colleges, while the term ―community college‖ 

was used to describe comprehensive, publicly supported institutions (Cohen & Brawer, 2003). 

By the 1970s the term ―community college‖ was used interchangeably to describe both types of 

postsecondary institutions (Cohen & Brawer, 2003). 

 Once defined as ―an institution offering two years of instruction of strictly collegiate 

grade,‖ by 1925, according to Bogue (as cited in Cohen & Brawer, 2003, p.4), the definition of 

the junior college was expanded to include: 

 The junior college may, and is likely to, develop a different type of curriculum suited to   

 the larger and ever-changing civic, social, religious, and vocational needs of the entire 

 community in which the college is located. It is understood that in this case, also, the  

 work offered shall be on a level appropriate for high-school graduates. But the instruction  

 was still expected to be of strictly collegiate grade … [and] courses must be identical, in  

 scope and thoroughness with corresponding courses of the standard four-year college. 

 

It is clear from this statement that it was not the intention of junior colleges to provide 

educational opportunities to students that were underprepared for first year college-level courses. 

However, increasing enrollments as a result of the emerging baby boom generation also resulted 

in increasing numbers of students underprepared for college-level coursework seeking higher 

education. As admissions practices at four-year institutions became more stringent and selective, 
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the community college, and its open-door admissions policy, gained greater popularity and 

support (Roueche, 1968). 

 Community colleges are ―an extension of educational opportunities‖ (Gleazer, 1968, p.5). 

However, the evolution of the junior college into the community college did not stem from noble 

thoughts of access and opportunity. On the contrary, William Rainey Harper foresaw many 

benefits for having the junior college model, including strengthening his university through the 

supply of mature, driven students who had successfully completed two years of junior college 

(Gleazer, 1968). In accordance with this ideal, some states began creating their education 

systems so that community colleges, or ―buffer institutions‖, could deliver students to upper-

division universities at the junior level (Cohen and Brawer, 2003, p. 8). Essentially, students that 

could not cut it in the community college would be weeded out before they ever got to the 

university. 

 Many of the same sentiments shared by William Rainey Harper and others still exist in 

American higher education. While he wanted to defer all students to junior college for lower 

division coursework, one of the issues generating the most policy action in the last few years is 

whether the responsibility of remedial education instruction should be placed solely on 

community colleges (Jenkins & Boswell, 2002).  

Policies to eliminate remedial education from four-year universities have been created to 

―maintain the perceived traditionally high standards at these institutions‖ not necessarily because 

they are the best interest of students (Roueche & Roueche, 1999, p.6). In fact, it has been noted 

that remedial education student outcomes are dismal at all levels of postsecondary education 

(Roueche & Roueche, 1999). Therefore, both community colleges and universities must be held 
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accountable for ensuring that admitted students succeed.  Only after making good on the promise 

of the open-door, as evidenced by successful developmental student outcomes, should 

community colleges be given sole responsibility of the integral process of preparing entering 

students for the rigors of college-level work.  

State Policies 

 Basic skills assessment was initially a controversial issue in the late 1960s and early 

1970s, as it was predicted that minority students would be unfairly identified as academically 

inferior because of their traditionally low performance on standardized tests (Roueche & 

Roueche, 1993). However, it soon became clear that students of all ethnicities, gender, age, and 

academic levels were represented in developmental education. Additionally, as calls for 

accountability have also continued to increase, the idea of assessment of entering students into 

higher education has become less controversial. 

 Assessment has expanded to include a variety of procedures which are now widely 

accepted though unevenly applied. Currently, controversy over assessment is a result of 

variability of the following: 

 assessment instruments used,  

 thresholds established that determine college readiness, and 

 policies regarding subsequent course placement. 

A survey conducted by the Education Commission of the States (ECS) in 2002 focused on state 

higher education policies established to guide and support remedial education (Jenkins & 

Boswell, 2002). The survey revealed significant differences in entering college student 

assessment and placement polices between and within states. 
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Assessment Policies.   In 20 states, according to Jenkins and Boswell (2002), policies 

regarding placement in remedial courses are determined at the state level by either statue, board 

policy, or some combination of both. Seven states have a state-mandated college placement 

exam; in all other states the choice of placement exam is left to individual institutions (Jenkins & 

Boswell, 2002).  

According to Price and Roberts (2009, p.3) ―state policymakers who want to stimulate 

and support improvements in developmental education should consider [reviewing policies 

dealing with] assessment instruments used to place students in developmental education.‖ 

Assessment instruments and policies vary widely in institutions of higher education. There is no 

consensus about what levels of skills are needed to be college ready or how to assess those skills 

(Bailey, 2009). For example, in California, 109 community colleges currently use 80 different 

assessment instruments to determine whether a student is prepared for college (Price & Roberts, 

2009).  

In addition to the variability of assessment instruments used, thresholds used to place 

students in developmental education courses also vary considerably. Even when the same 

placement test is used within one state, institutions typically are given the flexibility of 

determining the score that signifies college readiness. Out of 47 states surveyed by ECS, only 

community colleges in Maryland had agreed on a common placement exam and threshold to 

determine whether students needed to be referred to developmental education (Jenkins & 

Boswell, 2002).  

Placement Policies.   Course placement policies following assessment of entering 

students also vary widely from state to state and within states as well. One of the most highly 
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debated issues regarding remediation among policymakers is mandatory remediation for students 

who fail placement exams. Twenty-one states require, while three states advise, but don’t 

require, students to take remedial courses if they do not meet the minimum college-level criteria 

(Jenkins & Boswell, 2002). In several other states, students can bypass remedial education 

altogether if they enroll in less than 12 hours of coursework each semester or term. The latter is 

an interesting policy as less than full-time enrollment is often considered an at-risk factor for 

college students (Achieving the Dream, 2008).  

It is important to note here that unless required to do so, most students are unwilling to do 

anything that is optional. In the case of advised remediation, there are state policies in place that 

affirm students’ opposition to take courses that are optional. Most states do not grant degree 

credit; instead most states grant institutional credit for remedial courses (Jenkins & Boswell, 

2002). Correspondingly, though most states allow state financial aid to be allocated toward 

remedial courses, four states prohibit the use of state aid for this purpose (Jenkins & Boswell, 

2002). 

Price and Roberts (2009, p.4) argue that policies limiting underprepared students to take 

only developmental courses may be counterproductive as, ―evidence suggests that students who 

co-enroll in developmental courses and college-level courses can succeed in both courses and 

complete the developmental sequence more quickly.‖ According to ECS, only Maryland requires 

students to complete remedial coursework before taking college-level courses (Jenkins & 

Boswell, 2002). In many states students are allowed to concurrently take remedial courses and 

courses from occupational programs; however, students typically must complete remedial 

coursework before taking general education courses in the subject area. 
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More research on best practices for underprepared students is necessary. State policy has 

focused primarily on mandatory assessment and placement policies (Dougherty, Reid, & 

Nienhusser, 2006). However, without a definitive evaluation of policies that work for 

underprepared students, considerable variation and flexibility for colleges still exist. According 

to Dougherty et al. (2006), state policies that leave important decisions such as remedial course 

content, placement, and remedial completion requirements entirely to institutions are 

questionable. Research on policies that are related to positive student outcomes will help 

policymakers and institutions come to a consensus as to what really works and which policies to 

adopt. 

Accountability Implications 

As the cost of developmental education continues to be highly debated among education 

leaders and policymakers, and higher education budgets continue to tighten, there will likely be 

an increased call for accountability, research to identify evidence-based good practices, and 

transparency. Community colleges will be particularly susceptible to these calls as they take on 

an even bigger role in providing developmental education services.  

Community colleges already encounter performance accountability pressures from the 

state and federal governments, accrediting associations, and other sources (Dougherty & Hong, 

2005). As state budgets tighten, monies allocated toward higher education are likely to be 

scrutinized even further. In the 1990s, for example, an emphasis on quality and return on 

investment for public dollars emerged and states began collecting data on student outcomes in 

addition to enrollment numbers. Consequently, performance accountability systems for higher 
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education were created (Dougherty & Hong, 2005). State systems hoped that these accountability 

systems would lead higher education institutions to do more with less funding from the state.  

Unfortunately, according to Dowd (2005), though accountability systems require 

institutions to collect and report data, institutional leaders and state policymakers are not 

analyzing data to make institutional changes or create state policies. However, several 

organizations are focusing on providing research and data resources to help community colleges 

improve student success by not only collecting data but also by making data-informed decisions. 

Examples of organizations and initiatives focusing on community college success, which 

regularly address developmental education issues, include the Community College Research 

Center, the Center for Community College Student Engagement (CCCSE), the Achieving the 

Dream Initiative, and the California Basic Skills Initiative, among others. As a result of increased 

calls for accountability from multiple constituent groups, these organizations are likely to see 

continued growth and support from community colleges. Hopefully, this will result in more 

focused institutions and better student outcomes in the future.  

Developmental Education Participation Trends 

Students in need of developmental education have always been present in American 

colleges and universities (Boylan, 1995). While statistics vary according to differing sources, 

NCES relates that since 1995 participation rates for entering students in developmental education 

have remained constant at about 28% for all postsecondary institutions and 42% at public 2-year 

colleges (Wirt et al., 2004). However, the average length of time spent in remediation increased 

between 1995 and 2000. In 1995, 33% of postsecondary institutions reported that their students 

spent a year or more in developmental courses; by 2000, that proportion grew to 40% (Wirt et 
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al., 2004). Moreover, the most unsettling statistic is that students enrolling in developmental 

courses are less likely to earn a degree or certificate when compared to their more college-

prepared peers (Wirt et al., 2004). 

A longitudinal analysis of entering college students conducted by NCES revealed that out 

of all 1992 12
th
-graders who enrolled in postsecondary education between 1992 and 2000, 25% 

of students who first attended a four-year and 61% who first attended a 2-year institution 

completed at least one remedial course at the postsecondary level (Wirt et al., 2004). While 

community colleges have been tasked with providing most of developmental education services 

for underprepared college students, they must do a better job of ensuring that those students are 

successful as less than a quarter of entering, underprepared, first-time community college 

students earn a certificate or degree within eight years of enrollment (Bailey & Cho, 2010). 

Institutions of higher education will likely continue to serve an increasingly diverse 

population entering college underprepared for college-level work. The proportion of students 

graduating from high school underprepared for college has remained constant since 1995 and 

shows no signs of decreasing (Wirt et al., 2004). A closer look at course taking patterns and 

characteristics of students enrolling in developmental courses may shed light on the challenges 

that institutions of higher education face when taking on the responsibility of serving 

underprepared college students. 

Course taking patterns.   While the proportion of students graduating high school 

underprepared for college has remained constant, the amount of time spent in remediation has 

increased from 1995 to 2000. In fact, the proportion of institutions reporting that students 

averaged more than a year in remediation increased by seven percentage points between 1995 



26 

 

and 2000 (Wirt et al., 2004). Data disaggregated by institution type reveals that 38% of public 4-

year and 63% of public 2-year institutions reported their students averaged a year or more of 

remedial coursework. 

Most students enrolling in developmental courses need remediation in mathematics. 

Postsecondary institutions provided remedial coursework in mathematics to 22% (35% at public 

2-year institutions) of entering freshmen in fall 2000; this proportion is significantly higher when 

compared to 14% (23% at public 2-year institutions) of students enrolled in remedial writing or 

11% (20% at public 2-year institutions) of students enrolled in remedial reading (Wirt et al., 

2004). Additionally, Adelman (2004) found that remedial mathematics dominated the list of 

courses with the highest percentage of failures, withdrawals, and repeats when analyzing course 

taking patterns at postsecondary institutions.  

 The need for remedial reading, however, is the most serious barrier to degree completion 

as it is associated with more total remedial coursework. According to NCES, one out of every 

two students who take remedial reading also enroll in four or more remedial courses (Wirt et al., 

2004). Bahr (2007) relates that students that have the greatest academic deficiencies—defined as 

needing developmental instruction in multiple subject areas or in lower levels of remediation in 

one subject area—are least likely to remediate successfully. For example, according to Nolting 

and Stocking (1995) only five to fifteen percent of students placing in the lowest level of 

developmental mathematics successfully pass three sequential developmental math courses 

without failing one. Further, students’ chances of successful completion of developmental 

courses at any level decrease upon repetition. For example, students taking a developmental 

math course for the first time have about a 50% passing rate. Course completion rates are 

decreased to 33% for second time repeaters and further decreased to 25% for third time repeaters 
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(Nolting & Stocking, 1995). Consequently, research supports that special attention and efforts 

targeting this vulnerable population of students are of utmost importance. 

Student characteristics.   Characteristics of students who are most likely to be in 

developmental classrooms are also those characteristics that are negatively associated with 

persistence and attainment. The U.S. Department of education identified the following seven 

characteristics as increasing students’ risk of not succeeding in college: delaying postsecondary 

enrollment, attending college part-time, being financially independent, having children, being a 

single parent, working full time while enrolled in college, receiving a GED or not completing 

high school (Horn & Premo, 1995). Possession of any one risk factor greatly increases a 

student’s chance of leaving college without earning a credential. Further, for students possessing 

two or more risk characteristics, only about one in four earn a degree or certificate (Bradburn, 

2002). 

Longitudinal data analyzed by NCES for the class of 1992 showed that non-traditional 

college entry age students, minority students, and students in the lowest socioeconomic status 

quintile were disproportionately represented in developmental classrooms in postsecondary 

institutions through the year 2000. Students delaying entry (54%) were more likely to enroll in a 

developmental course when compared to students who did not delay entry (39%) into 

postsecondary education. Additionally, more than sixty percent of Black (62%), Hispanic (63%), 

and students in the lowest socioeconomic status quintile (63%) enrolled in a developmental 

course (Wirt et al., 2004). These characteristics are directly associated with those that increase 

students’ risk of not attaining academic success. While ethnic status does not directly appear as 

one of the seven risk factors identified by the U.S. Department of Education, according to Horn, 

Peter, and Rooney (2002), the average number of risk factors for African-Americans and 
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Hispanics was 2.7 and 2.4 respectively compared with 2.2 average risk factors for all other 

undergraduates. Further, three-fourths of community college students possess at least one of the 

seven risk factors (Kim, Sax, Lee, & Hagedon, 2010).  

Student Engagement Literature 

Engagement strategies focusing on developmental college students are essential to their 

success. Student engagement is a broadly defined term that represents the effort, both in time and 

energy, students commit to educationally purposeful activities as well as the institutional 

conditions that encourage students to engage in such practices (Kuh, 2001). Research has shown 

that the more actively engaged students are in their education, the more likely they are to persist 

in college and achieve their academic goals (Astin, 1993; Pascarella & Terinzini, 2005). Further, 

studies suggest that student engagement may be particularly important for traditionally 

underserved groups (Cruce et al., 2006; Greene, Marti, & McClenney, 2008; Kuh, Kinzie, Cruce, 

Shoup, & Gonyea, 2007).  

Assessing the extent to which underprepared students are actively engaged in meaningful 

educational experiences, and the relationship between engagement and student outcomes, will 

help colleges implement strategies leading to increased outcomes for underprepared college 

students. However, as Huh and Kuh (2002) mention, ―student engagement is a function of the 

interaction of student and institutional characteristics‖ (p. 571). Therefore, it is important to 

examine both institutional and student characteristics impacting student engagement and 

ultimately desired student outcomes including retention and attainment. Beginning with a history 

of the student engagement movement, a comprehensive literature review focusing the impact of 
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student engagement on outcomes by environmental factors, such as institutional characteristics, 

and the relationship between student characteristics and engagement will be described.  

History of Student Engagement.   Student engagement is currently described as a 

contemporary trend in higher education (Gonyea & Kuh, 2009). Efforts to document conditions 

that promote student learning gave rise to the student engagement movement. This movement 

was spearheaded in 1986 by scholars who extensively reviewed research findings on teaching 

and learning and produced the Seven Principles of Good Practice in Undergraduate Education 

(Kuh, 2001). The following seven principles describe good practice in undergraduate education 

(Chickering & Gamson, 1987): 

 Encourages contacts between students and faculty 

 Develops reciprocity and cooperation among students 

 Uses active learning techniques 

 Gives prompt feedback 

 Emphasizes time on task 

 Communicates high expectations 

 Respects diverse talents and ways of learning 

Pascarella and Terinzini (1991) later confirmed the importance of the seven principles through 

their synthesis of decades of research on college students. While the seven principles serve as 

guidelines for students, faculty, and administrators to improve teaching and learning, different 

institutions implement good practice depending on their students and unique circumstances 

(Chickering & Gamson, 1987).  
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There has been growing interest in assessing the extent to which these good practices are 

being implemented in higher education institutions. In 1989, Chickering, Gamson, and Barsi 

constructed an inventory for faculty and administrators to assess the extent to which individual 

practices and campus policies align with the seven principles (Cruece et al., 2006). Until 1998, 

however, there was no systematic way of measuring use and effectiveness of good educational 

practices across institutions nationwide. A survey instrument entitled The College Student Report 

(CSR) was developed by the National Survey of Student Engagement (NSSE) to assess the 

extent to which students were engaged in the kinds of good educational practices identified in the 

literature (Kuh, 2001). The first national administration of the CSR was launched in spring 2000 

and about 75,000 students at 276 four-year institutions completed the survey (Kuh, 2001). The 

most recent administration marks the tenth full-scale administration of the CSR which has grown 

to include as many as 769 four-year institutions in recent years (NSSE, 2009). In fact, 78% of all 

higher education institutions classified by the Carnegie Foundation as doctorate-granting 

universities, master’s colleges and universities, or baccalaureate colleges have participated in 

NSSE (NSSE, 2009). 

Recognizing the critical need to assess student engagement in the two-year sector, in 

partnership with NSSE, the Community College Survey of Student Engagement (CCSSE), 

adapted the Community College Student Report (CCSR) from the CSR in 2001. According to 

Marti (2009), there is a high degree of intentional overlap between the NSSE and CCSSE survey 

instruments. In fact, 55 out of 82 items measuring student engagement on the NSSE instrument 

also appear on the CCSSE instrument. Psychometric properties of NSSE’s and CCSSE’s survey 

instruments have demonstrated that they are reliable and valid (Kuh, Hayek, Carini, Ouimet, 

Gonyea, & Kennedy, 2001; Marti, 2009). Further, both the NSSE and CCSSE projects have 



31 

 

produced a set of national benchmarks of good educational practice that postsecondary 

institutions can use to estimate the effectiveness of efforts geared towards improving student 

engagement (Kuh, 2001; McClenney, 2007). 

Similar to NSSE, the CCSSE project has seen increased interest from community college 

leaders and stakeholders to help them assess the extent to which students attending two-year 

colleges are engaged in meaningful educational practices. CCSSE surveys have been 

administered to approximately 70% of all public two-year colleges across the nation (AACC, 

2009). In eight years, CCSSE has collected survey data from almost a million students from 715 

public two-year colleges across 49 states, British Colombia, Nova Scotia, Ontario, and the 

Marshall Islands (CCSSE, 2009).  

Engagement by Institutional Characteristics.   The type and size of institution that a 

student attends have the potential to influence engagement and overall student outcomes. While 

ample research focuses on the positive impact of student engagement on academic outcomes, 

studies focusing on engagement of community college students were limited. According to Marti 

(2009), ―student engagement is one of the more poorly studied areas within community college 

literature‖ (p. 8). This assertion is supported by the fact that the proportion of higher education 

literature focusing on community college samples is 10% or less (Marti, 2009). One notable 

example is Pascarella and Terenzini’s How College Affects Students (1991); this influential text 

includes a review of 2600 higher education studies of which no more than five percent focus on 

community college students.    

The CCSSE survey project was in some ways created to help diminish the gap between 

research in the four-year versus the two-year sector. CCSSE’s validation study examined the 
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relationship of responses on the survey instrument to three external data sources containing 

measures of community college student outcomes (McClenney, 2007). Notable examples of 

study findings include the following: active and collaborative learning strategies most 

consistently predict student success; there is a strong association between the level of academic 

challenge and academic outcomes; and supporting learning environments are most strongly 

related to persistence measures (McClenney & Marti, 2006). The validation study confirms 

results from several decades of research primarily conducted on students from four-year 

institutions to also be true for students from the two-year sector (McClenney, 2007).  

Studies reviewed in the literature compared student engagement by institution type. 

While some studies included outcomes from two-year college students (Cruece et al., 2006) 

others excluded data from the two-year sector (Huh & Kuh, 2002). Results from a study 

conducted by Cruece et al. (2006) focusing on the effects of good practices in undergraduate 

education during the first year of college revealed that peer interaction had a positive effect on 

mathematics knowledge of students attending community colleges but not other types of 

institutions. Additionally, this same study concluded that students who indicated being 

challenged academically by faculty had a positive effect on the positive attitude toward literacy 

of students at all institution types with the exception of liberal arts colleges. Huh and Kuh’s 

(2002) study found that students at research universities were less likely to be engaged in 

educational purposeful activities than their peers at other types of institutions that offered at least 

a baccalaureate degree.  

Institutional size was also found in the literature to impact student engagement and 

outcomes. According to Pascarella and Terenzini (2005), smaller institutions have a positive 

effect on educational attainment; this effect holds true even when controlling for differences in 
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students’ precollege characteristics. However, the relationship between college size and 

educational outcomes may be in part due to the fact that smaller colleges promote student 

engagement more than larger institutions by design. In fact, studies have shown that the smaller 

an institution, the more likely students are to interact with faculty members and peers and engage 

in active learning activities (Astin, 1993; Pascarella & Terenzini, 2005).  

Engagement by Student Characteristics.   Research focusing on overall student 

engagement was found in the literature confirming the association between student engagement 

and student outcomes including completion, persistence, and attainment. Some notable examples 

include a study using results from the Pascarella and Terenzini Social and Academic Integration 

scales which found that both scales significantly contributed to student persistence (Bers & 

Smith, 1991). Active learning was also found to influence social integration and subsequent 

institutional commitment and retention (Braxton, Milem, & Sullivan, 2000). Another measure of 

student engagement, interaction between faculty and students, was found to be a significant 

predictor of learning for all student groups (Lundberg & Schreiner, 2004).  

Some studies reviewed, however, dig deeper by taking into account student 

characteristics including racial or ethnic background and academic preparation. African 

American and Hispanic students report being more engaged in college than their white peers 

according to data from both two and four-year institutions (CCSSE, 2005; Hu & Kuh, 2002). On 

CCSSE (2005), minority students report more academic gain in several areas and are also more 

likely to use and be satisfied with student services. Similarly, white students from four-year 

colleges and universities reported being less engaged that their peers from other racial and ethnic 

groups (Hu & Kuh, 2002). Similarly, Cruece et al. (2006) found that while interaction with 

faculty during the first year of college had a significant positive effect on the positive attitude 



34 

 

toward literacy of students of color, the effect of these engagement scales was non-significant for 

White students.  

Few studies, however, have focused on engagement of underprepared college students. 

While some controlled for pre-college characteristics, including academic achievement (Kuh et 

al., 2007; Cruece et al., 2006), research highlighting engagement practices for underprepared 

college students has been lacking. While student engagement generally has a positive effect on 

all students, research suggests that engagement has compensatory effects, or a greater positive 

impact, on minority students and students from lower ability groups (Hu & Kuh, 2002; Greene, 

Mari, & McClenney, 2008; Pascarella & Terenzini, 2005). Therefore, institutions of higher 

education should create inescapable opportunities for all students to participate in high-impact 

engagement activities. Unfortunately, however, research shows that traditionally underserved 

students and others exhibiting multiple risk factors are less likely to participate in such high-

impact activities during college (Kuh, 2008). 

High-impact Educational Practices. High-impact educational practices are described by 

Kuh (2008) as teaching and learning practices that have been widely tested and have been shown 

to be beneficial for college students from varying backgrounds. Examples of such practices 

include: first-year seminars and experiences; common intellectual experiences; learning 

communities; writing-intensive courses; collaborative assignments and projects; undergraduate 

research; diversity/global learning; service learning, community-based learning; internships; and 

capstone courses and projects. When done well, these programs engage participants at levels that 

increase performance and persistence levels (Kuh, 2008). 

The benefits of these high-impact educational practices are especially striking for 

students from communities that historically have been underserved in higher education and 
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students entering college behind in terms of academic achievement (Kuh, 2008). Accordingly, 

the most frequently cited programs found in the literature contributing to positive developmental 

student outcomes are student success courses and learning communities (Levin & Koski, 1998; 

Roueche & Roueche, 1999; Schwartz & Jenkins, 2007).  

Many postsecondary institutions are requiring students in need of developmental 

coursework to take courses that teach them good study habits and help them establish academic 

and career goals. These courses are most often referred to as student success courses. Most of the 

community colleges in the state of Florida require that underprepared students enroll in a student 

success course (―student life skills‖) in addition to the developmental course. A recent study 

conducted by the Florida Department of Education and then replicated by the Community 

College Research Center found that among students who needed at least one remedial course, 

those who also took the student success course were more likely to achieve their postsecondary 

goals when compared to other remedial students not taking the course (Zeidenberg, Jenkins, & 

Calcagno, 2007).  

 A learning community is a group of courses taken together by the same cohort of students 

with the purpose of establishing student communities around learning (Levin & Calcagno, 2007). 

Students in learning community cohorts take two or more courses linked by integrated themes 

and assignments intended to foster active and collaborative learning (Visher, Wathington, 

Righburg-Hayes, & Schneider, 2008). Postsecondary institutions all over the country are 

establishing learning communities with cohorts of students placing in developmental education 

courses (Visher et al., 2008).  
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 According to a recent evaluation of learning communities across the country, 40% of the 

nation’s community colleges offer learning communities (Visher et al., 2008). Incoming first-

year students who meet certain eligibility criteria are required to be part of a learning community 

at Kingsborough Community College in Brooklyn, New York (Levin & Calcagno, 2007). A 

comprehensive evaluation of learning communities at the College revealed that incoming first-

year students in learning communities passed remedial English courses at higher rates and earned 

more course credits overall after one year when compared to students not involved in learning 

communities (Levin & Calcagno, 2007). Additionally, students in learning communities were 

more than twice as likely to pass the City University of New York’s English test required for all 

students wishing to graduate or transfer to a four-year institution (Levin & Calcagno, 2007).   

Literature Summary.   Certain institutional and student characteristics were associated 

with lower levels of student engagement in educationally purposeful activities. For example, 

students from community colleges were more likely to indicate that they interacted with their 

peers (Cruce et al., 2006), while students from research universities were less likely to have such 

interactions (Hu & Kuh, 2002). Institution size was negatively related to student-faculty and peer 

interaction as well as active learning in four-year institutions; that is, the smaller the institution, 

the more likely students are to be engaged (Astin, 1993; Pascarella & Terenzini, 2005).  

As far as student characteristics, it was somewhat surprising to find that minority students 

were more engaged than their peers (Cruce et al., 2006; CCSSE, 2005; Hu & Kuh, 2002) given 

their historical under-achievement in postsecondary education when compared to their White 

peers. Upon further reflection, however, when analyzing results from CCSSE, it is likely that 

only the most highly engaged, high-risk students who were retained through at least one semester 

filled out the survey as administration occurs only in the spring sememster. Further, Kuh’s 
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(2008) finding revealing that students from traditionally underserved groups and others 

exhibiting multiple risk factors are less likely to participate in highly engaging, high-impact 

activities may explain this phenomenon. In other words, as others have stated (Hu & Kuh, 2002; 

Greene, Mari, & McClenney, 2008; Pascarella & Terenzini, 2005) student engagement has a 

compensatory effect for students entering college with educational disadvantages; yet, most of 

these students are not being exposed to such engagement practices. 

While ample research focuses on the positive impact of student engagement on academic 

outcomes, studies focusing on engagement of community college students were limited; even 

fewer examined the engagement of developmental education students at community colleges. 

Overall, the most frequently cited programs found in the literature contributing to positive 

developmental student outcomes are student success courses and learning communities (Levin & 

Calcagno, 2007; Levin & Koski, 1998; Roueche & Roueche, 1999; Visher, Wathington, 

Righburg-Hayes & Schneider, 2008; Zeidenberg, Jenkins & Calcagno, 2007). Though the 

literature overwhelmingly refers to these programs as successful for developmental students, 

apart from broad program definitions, the literature rarely details specific teaching or student 

support strategies leading to increased outcomes. Further, as mentioned by Zachry (2008), ―… 

very few studies have focused on specific reforms in developmental education instruction and 

curriculum. Those that do tend to be small-scale evaluations of interventions implemented at a 

single college, led by in-house researchers‖ (p. 2). The proposed research is intended to fill this 

gap using a longitudinal dataset including student outcomes tied to engagement practices that are 

not specific to a particular intervention, but that nevertheless lead to increased outcomes across 

multiple institutions. 
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As Kuh (2001) relates, ―What counts most in terms of desired outcomes of college is 

what students do during college, not who they are or even where they go to college‖ (p.1). In 

fact, as the research reviewed showed, even for students from traditionally underserved 

backgrounds and those entering college with lower academic skills, student engagement can 

have a compensatory effect for overcoming years of educational disadvantages. While it is 

important to understand how the learning environment and student characteristics relate to 

educational attainment, there is little that colleges and universities can do about such factors as 

institution type or student’s race or ethnicity. However, the power of knowing how these 

characteristics relate to student engagement and overall student success is in giving institutional 

leaders, faculty, staff, and policymakers the necessary tools to implement intentional, widespread 

use of effective educational practices to help students reach academic success and reap the 

societal and economic benefits of higher education. 

Theoretical Grounding for Research 

According to Higbee, Arendale, and Lundell (2005), student development theory and 

transformative theory are the most influential theoretical frameworks for developmental 

education. Theorists including Chickering and Astin developed student development models that 

focused on students as whole persons as opposed to merely their intellectual development. 

Similarly, transformative theory purports that developmental educators take into account 

students’ lived experiences while focusing not only on the cognitive domain, but also on 

affective and cultural aspects of learning (Higbee, Arendale, & Lundell, 2005). Further, 

sociological theory suggests that the initial or pre-enrollment characteristics of students need to 

be taken into account to understand the effects of college on student development (Pascarella, 

1985; Chickering 1969).  



39 

 

While it is important to consider student characteristics impacting student development, 

the role that institutions play in contributing to student development is equally important. 

Consequently, Astin’s (1993) input-environment-outcome (I-E-O) model will be used as a 

conceptual guide for understanding the impact of engagement on college student development. 

Elements of the model include the following: the characteristics of the student at the time of 

initial entry to the institution, or inputs; exposure to the college environment including programs, 

policies, faculty, and peers, or environment; and students’ characteristics after exposure to the 

environment, or outcomes (Astin, 1993).  

Student engagement underlies the major theoretical frameworks explaining change 

during the college years and may have a compensatory effect for underprepared entering college 

students. In fact, Cruce, et al. (2006) assert that engagement practices may have different effects 

for different kinds of students and are particularly important for those who enter postsecondary 

education with the least educational capital. Similarly, Astin (1993) relates that the purpose of 

the I-E-O model is to assess the impact of various environmental experiences by determining 

whether students change differently under varying conditions. Since research reviewed focuses 

on inputs, such as student characteristics, environment, including both institutional 

characteristics and engagement, and how these relate to outcomes including persistence and 

attainment, the I-E-O model is a fitting conceptual guide for this study. Figure 1 depicts the 

theoretical framework that guides the methodology for the study. 
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Figure 1. I-E-O Conceptual Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Modified from model found in Assessment for Excellence (p. 18), by Alexander W. Astin, 

1993, Phoenix: The Oryx Press. Copyright 1993. 

 

 

 

 

 

 

 

Environment 
Institution-level 

 

- Size 

- Location 

 

Student-level 

 

- Active and 

Collaborative 
Learning 

- Academic 

Challenge 

- Student Effort 

- Student-Faculty 

Interaction 

- Support for 

Learners 

 

 

Inputs 

 
Student Characteristics 

-  Ethnicity 

-  Gender 

-  Age 

-  First-generation Status 
-  Enrollment 

 

Developmental Course 

Need 

-  Math Levels 

-  Reading Levels 

- Writing Levels 

 

Outputs 

 
Student Outcomes 
-  Developmental Sequence 

Completion 

-  Performance on Subsequent 

College-level Course  

-  Attainment (Degree 

completion or transfer) 



41 

 

CHAPTER 3 

Research Method 

Community colleges will likely continue to serve an increasing role in delivering 

developmental education to underprepared college students according to recent policy trends 

(Jenkins & Boswell, 2002). Given the historically low success rates of underprepared college 

students in postsecondary institutions (Adelman, 2004), it is imperative that community colleges 

create more engaging environments for students to be successful. The overarching goal for this 

study was to reveal the engagement strategies that are most likely to make a significant positive 

influence on developmental college student outcomes. Additionally, this study intended to fill a 

gap in the current literature as results were presented for the community college student 

population using a large-scale, longitudinal dataset and controlling for both student and college 

characteristics. This chapter offers a detailed account of the methods used to address the research 

questions that guided the study by providing: a rationale for each of the questions with 

accompanying hypotheses; a description of the dataset used for the analysis including dependent 

and independent variables used and; an explanation of the research design used for the study.          

The research study provided important information about the extent to which student 

engagement contributes to retention and attainment of developmental college students. To 

explore this goal, the following research question focuses on underprepared college students’ 

progression from successfully completing the developmental course, performance on the 

subsequent college-level course as indicated by GPA attained in the course, and finally through 

attainment defined as student’s receipt of a college degree or certificate, or transfer to a four-year 

university. 
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How is engagement related to the following three outcomes: 

 

1. developmental sequence completion; 

 

2. subsequent college-level course performance; and 

  

3. attainment  

 

for students entering college underprepared for college-level work? 

It is important to understand how institutional and student characteristics relate to student 

engagement. The literature review in the previous chapter revealed that institution size is 

negatively related to student-faculty and peer interaction as well as active learning while 

minority students were more engaged than their White peers. Additionally, students from 

traditionally underserved groups and others exhibiting multiple risk factors are less likely to 

participate in highly engaging, high-impact activities. Therefore, in order to adequately assess 

the impact engagement has on outcomes, the analyses controlled for institution-level 

characteristics, including college size and location, and subgroups of students were analyzed by 

developmental subject and level, gender, ethnicity, age, enrollment, and first-generation status.  

Student outcomes analyzed in this study are for developmental college students only. For 

purposes of this study, students are characterized as ―developmental‖ by their respective 

institutions. It is presumed that students given this characterization took a placement exam 

indicating that their skills are below college-level in a certain subject area. However, as indicated 

in the previous chapter, colleges not only use different tests but also have different thresholds for 

placing students into developmental courses. Therefore, not all developmental college students 

are created equal. In fact, studies (i.e. Calcagno & Long, 2008) have shown that students on the 

margin of passing the placement cutoff would perform just as well as their non developmental 
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peers in terms of course and degree completion if they skipped developmental courses altogether. 

Given this finding, special attention was paid to analyses relating engagement levels and 

outcomes at disparate levels of developmental course need.    

Out of all the independent variables that were analyzed, engagement indicators are the 

only variables that can be influenced by policymakers and college leaders. In other words, 

looking at the student- and institution-level inputs and environment variables in Figure 1 the only 

variables that can be manipulated are the environment, student-level variables. These variables 

are the engagement indicators of interest for the study and are described as the five CCCSE 

benchmarks, or factors, of effective educational practice. The following is a brief description of 

each of the benchmarks: 

 Active and Collaborative Learning - Students learn more when they are actively 

involved in their education and have opportunities to think about and apply what they 

are learning in different settings. Through collaborating with others to solve problems 

or master challenging content, students develop valuable skills that prepare them to 

deal with real-life situations and problems (CCSSE, 2003). 

 Student Effort - Students’ own behaviors contribute significantly to their learning and 

the likelihood that they will successfully attain their educational goals (CCSSE, 

2003). 

 Academic Challenge - Challenging intellectual and creative work is central to student 

learning and collegiate quality. These survey items address the nature and amount of 

assigned academic work, the complexity of cognitive tasks presented to students, and 

the rigor of examinations used to evaluate student performance (CCSSE, 2003). 
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 Student-Faculty Interaction - In general, the more contact students have with their 

teachers, the more likely they are to learn effectively and to persist toward 

achievement of their educational goals. Through such interactions, faculty members 

become role models, mentors, and guides for continuous, lifelong learning (CCSSE, 

2003). 

 Support for Learners - Students perform better and are more satisfied at colleges that 

provide important support services, cultivate positive relationships among groups on 

campus, and demonstrate commitment to their success (CCSSE, 2003). 

By tying an individual’s benchmark score to his/her academic records, and analyzing the 

results, it is possible to identify which benchmark makes a more positive significant impact on 

persistence and attainment. Hence, institutional leaders and policymakers can focus limited 

resources on strategies that support engagement practices proven to increase student success.  

Hypotheses 

The relationship between the five CCSSE benchmarks and student outcomes has been 

previously established for community college students. The Center for Community College 

Student Engagement (CCCSE) recently conducted a validation study that examined the 

relationship of these factors and community college student outcomes from three external data 

sources (McClenney, 2007). Guided by results from this study and other research studies on 

student engagement, to address the research questions, the following three hypotheses were 

investigated. 

Hypothesis 1: Active and Collaborative Learning positively impacts completion. 

Students’ direct classroom experiences impact course completion and subsequent persistence. 
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More specifically, in terms of this study, active and collaborative learning activities have the 

most significant positive influence on developmental course completion. 

Rationale.    Pascarella and Terenzini’s (2005) research found that lecturing continues to 

be the mode of instruction most often used by professors in postsecondary education. 

Unfortunately, lecturing alone often leads to passive learning and prevents students from relating 

course content to the real world, also preventing them from constructing their own knowledge. 

Active and collaborative learning, on the other hand, has a positive influence on course content 

acquisition, course completion, and persistence (Braxton, Milem, & Sullivan, 2000). When 

comparing the lecture method and the active participation method, Murray and Lang (1997) 

found that students participating in active learning activities mastered course content at higher 

levels than their peers in lecture only courses. Consequently, the effects of active learning on 

acquisition of course content inherently impact course completion.  

Hypothesis 2: Academic Challenge positively impacts performance. The higher the 

expectations placed on students, the more likely they are to perform their best work. 

Consequently, for entering underprepared college students, the benchmark that is most strongly 

related to college-level course performance is Academic Challenge. 

Rationale.   Learning tasks that are difficult enough to pose a challenge to students are 

ideal as students will not be motivated to do their best work if they perceive the tasks to be too 

easy. However, it is critical to strike a balance as presenting tasks to students that are too difficult 

to even try are also disengaging (Barkley, 2010). Pascarella and Terenzini (2005) relate that 

students learn most when they are ―psychologically engaged in activities and tasks that reinforce 

and extend the formal academic experience‖ (p. 119). Therefore, it is critical that students be 
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engaged with challenging, course-related activities both inside and outside the classroom. Hence, 

students will perform their best work when they are challenged to do so. 

Hypothesis 3: Support for Learners positively impacts attainment measures. Longer 

term outcomes are most strongly related to the level of support a student receives from the 

college community. Therefore, Support for Learners has the most positive influence on goal 

attainment for underprepared college students. 

Rationale.   Student support services are vital components of student success. Examples 

of student support services which research has shown to improve persistence and attainment 

include: academic advising, financial aid, and career counseling. Research consistently finds that 

academic advising plays a critical role in students’ subsequent decision to persist and ultimately 

graduate (Pascarella & Terenzini, 2005). Additionally, the effects of financial aid receipt are 

most salient for students enrolled in two-year programs and those from families with the lowest 

incomes as these students were most likely to earn a degree or certificate if they received 

financial aid (Pascarella & Terenzini, 2005).  Thus, students receiving adequate support from the 

college community outside the classroom are most likely to persist and attain their academic 

goals. 

 CCSSE’s validation study confirmed results from several decades of research primarily 

conducted on students from four-year institutions to also be true for students from the two-year 

sector (McClenney, 2007). While CCSSE’s validation study helped to guide the rationale behind 

each of the hypotheses, it will be interesting to see if the results hold true for underprepared 

students as the validation study included all community college students.   



47 

 

Data 

A merged dataset including data from two community college student success initiatives 

was used. The Center for Community College Student Engagement (CCCSE) uses the 

Community College Student Report (CCSR) to measure student engagement. The CCSR is 

administered to students all over the country to help colleges assess student and institutional 

behaviors affecting engagement and overall student success. Another nationwide initiative 

focusing on community college student success is Achieving the Dream (ATD). All colleges 

participating in ATD submit student records to a centralized database created for the initiative. 

ATD colleges have been represented in the CCCSE database for six years. A merged CCCSE and 

ATD dataset including engagement responses and longitudinal transcript information was used 

for the analyses. Additionally, student level records were merged with the Integrated 

Postsecondary Education Data System (IPEDS) to gain information about college characteristics 

including size and location. 

Each student is asked to provide their student identification number towards the end of 

the CCSR survey (though providing such an identification is clearly noted as optional) to give 

institutional researchers the ability to merge their CCSSE results with student outcome data. The 

ATD data source consists of extensive demographic data and term-level records from colleges 

participating in the ATD initiative. Colleges provide their student-level data to ATD with an 

encrypted student identification number. For those students that provided an identification 

number on the CCSR, the same encryption algorithm may be used to merge ATD records with 

the CCSSE database. The merging methodology described was used to create the dataset used in 

CCSSE’s validation study; this is the same dataset that was used for this analysis. According to 
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Marti (personal communication, June 10, 2010) approximately 30% of the observations from 

ATD colleges were merged with CCSSE’s database. 

CCSSE Sampling and Administration.   CCSSE’s sampling technique, cluster 

sampling, was designed to capture a representative sample of students from participating 

institutions. The survey is administered to students from participating colleges in randomly 

selected classrooms from a list of all credit courses at each college. The in-class administration 

substantially increases sample sizes and justifies the implementation of the cluster sampling 

technique despite increased standard errors inherent to this type of technique (Marti, 2009). 

Since community colleges offer diverse course offerings throughout the day, each sample is 

stratified by time of day to ensure that morning, afternoon, and evening courses are adequately 

represented in the sample.  

 A script is read to each class before the administration of the CCSR in selected 

classrooms during regularly scheduled class meetings. The script instructs students to complete 

all items on the survey and reminds students to reflect on their experiences at the college not on 

their experiences in the particular classroom that the survey is administered in. For those students 

that may have been selected more than once in multiple classrooms, the script instructs these 

students to fill out the survey again to prevent students from not taking the survey simply to 

leave class early. Surveys returned to CCSSE are excluded from analysis if they meet at least one 

of the following exclusion criteria: respondents failed to indicate enrollment; respondents 

indicated it was not their first time taking the survey; survey instruments were not returned in the 

appropriate class packet; or respondents indicated being less than eighteen years old (Marti, 

2009).  In 2010, the most recent survey administration, the overall survey completion rate was 
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51% yielding a total of 153,025 usable surveys from students after exclusion rules were applied 

(CCSSE, 2010). 

 Reliability and validity. Construct reliability and test-retest reliability for the CCSR 

were examined by Marti (2009). Construct reliability assessed the consistency within constructs 

and was established using Cronbach’s alpha. According to Marti (2009), Cronbach’s alpha 

values demonstrated generally strong consistency in the underlying construct being measured 

within a factor. Further, test-retest reliability was evaluated by comparing results from students 

indicating that they had taken the survey more than once in multiple sampled courses. Test-retest 

correlations confirm a high degree of consistency between the first and second survey 

administrations (Marti, 2009). 

 Results from CCSSE’s validation study have already been mentioned. Most importantly, 

however, is that the validation study confirms the validity of use of the CCSR as a measure of 

institutional processes and student behaviors that impact student outcomes (McClenney & Marti, 

2006). Validity was further established in Marti’s (2009) assessment of student reported GPA 

related to corresponding constructs. However, other researchers (Angell, 2009; Roman, Taylor, 

& Hahs-Vaughn, 2010) have called for further validation of the ―general construct of 

engagement in community colleges‖ (Roman, Taylor, & Hahs-Vaughn, 2010, p. 399) as the 

CCSSE survey instrument is still considered relatively new. The proposed study has potential to 

provide further validation of the survey. 

Variables. Both student and institutional level variables will be included in each model 

addressing the research questions. In particular, while most of the variables cannot be 

manipulated, and hence are included as controls, the engagement scores are the primary 
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independent variables of interest for purposes of the study. Table 1 includes the independent 

variables, or inputs, associated with student characteristics and developmental course need. Table 

2 includes environmental independent variables including institutional characteristics and 

student’s engagement score. Table 3 details each of the outcome variables that will be examined 

and the corresponding question that will be addressed by each outcome. 

Table 1. Independent Variables (Inputs): Student Characteristics and Developmental Course 

Need 
Items Data Sources Scale and Range 

Student Characteristics 

Ethnicity CCSSE 1= Black or African American, Non-Hispanic 

2= Hispanic, Latino, Spanish 

3= Other 
4=  White, Non-Hispanic 

. = Missing 

Gender CCSSE 1= Male 

2= Female 

. = Missing 

Age CCSSE 1= 18 – 24 years old 

2= 25 years or older 

. = Missing 

First-generation Status CCSSE 1= First-Generation (neither parent 

attended college) 

2= Not First-Generation (at least one 

parent attended college) 

. =Missing 

Enrollment* CCSSE 1= Less than full-time 

2= Full-time 

Developmental Course Need 

Math Levels ATD 0= Student tested at college level 
1= Student tested 1 level below college level 

2= Student tested 2 levels below college level 

3= Student tested 3 or more levels below 

college level 

-1= Missing 

Reading Levels ATD 0= Student tested at college level 

1= Student tested 1 level below college level 

2= Student tested 2 levels below college level 

3= Student tested 3 or more levels below 

college level 

-1= Missing 

Writing Levels ATD 0= Student tested at college level 

1= Student tested 1 level below college level 
2= Student tested 2 levels below college level 

3= Student tested 3 or more levels below 

college level 

-1= Missing 
 * There is no missing data for this variable as students not responding to this question are removed from CCSSE’s database. 
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Table 2. Independent Variables (Environment): Institutional Characteristics and Student 

Engagement 
Items Data Sources Scale and Range 

Institutional Characteristics 

Institution Indicator IPEDS Dummy indicator for college 

Size IPEDS 1= Small (enrollment < 4,500) 

2= Medium (enrollment 4,500 – 7,999) 

3= Large (enrollment 8,000 – 14,999) 

4= Extra-large (enrollment > 15,000) 

Location IPEDS 1= Urban 

2= Suburban 

3= Rural 

Student Engagement 

Active and Collaborative Learning CCSSE Benchmark score composed of the mean rescaled 

scores of the following items: 
- Asked questions in class or contributed 

to class discussions 

- Made a class presentation 

- Worked with other students on projects 

during class 

- Worked with classmates outside of class 

to prepare class assignments 

- Tutored or taught other students (paid or 

voluntary) 

- Participated in a community-based 

project as a part of a regular course 
- Discussed ideas from your readings or 

classes with others outside of class 

(students, family members, co-workers, 

etc.) 

Academic Challenge CCSSE Benchmark score composed of the mean rescaled 

scores of the following items: 

- Worked harder than you thought you 

could to meet an instructor’s standards or 

expectations 

- Analyzing the basic elements of an idea, 

experience, or theory 

- Synthesizing and organizing ideas, 

information, or experiences in new ways 
- Making judgments about the value or 

soundness of information, arguments, or 

methods 

- Applying theories or concepts to 

practical problems or in new situations 

- Using information you have read or 

heard to perform a new skill 

- How many assigned textbooks, manuals, 

books, or book-length packs of course 

readings did you read 

- How many papers or reports of any 
length did you write 

- To what extent have your examinations 

challenged you to do your best work 

- Encouraging you to spend significant 

amount of time studying 
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Student Effort CCSSE Benchmark score composed of the mean rescaled 

scores of the following items: 

- Prepared two or more drafts of a paper or 

assignment before turning it in 

- Worked on a paper or project that 

required integrating ideas or information 

from various sources 
- Come to class without completing 

readings or assignments (reverse coded) 

- Used peer or other tutoring 

- Used skill labs 

- Used a computer lab 

- How many books did you read on your 

own (not assigned) for personal 

enjoyment or academic enrichment 

- How many hours did you spend in a 

typical week preparing for class 

(studying, reading, writing, rehearsing or 

other activities related to your program) 

Student Faculty Interaction CCSSE Benchmark score composed of the mean rescaled 
scores of the following items: 

- Used email to communicate with an 

instructor 

- Discussed grades or assignments with an 

instructor 

- Talked about career plans with an 

instructor or advisor 

- Discussed ideas from your readings or 

classes with instructors outside of class 

- Received prompt feedback (written or 

oral) from instructors on your 
performance 

- Worked with instructors on activities 

other than coursework 

Support for Learners CCSSE Benchmark score composed of the mean rescaled 

scores of the following items: 

- Providing the support you need to help 

you succeed at this college 

- Encouraging contact among students 

from different economic, social, and 

racial or ethnic backgrounds 

- Helping you cope with your non-

academic responsibilities (work, family, 
etc.) 

- Providing the support you need to thrive 

socially 

- Providing the financial support you need 

to afford your education 

- Used academic advising/planning 

services 

- Used career counseling services 

 

 

 

 

Table 2, cont. 
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Table 3. Dependent Variables (Outputs): Student Outcomes 
Items Data Sources Corresponding 

Research 

Question 

Scale and Range 

Student Outcomes 

Developmental Sequence 

Completion 

ATD 1 0= No, student did not successfully 

complete developmental sequence 

1= Yes, student successfully 

completed developmental sequence 

-1=Missing 

-2=Does not apply 

Performance on Subsequent 

College-level Course 

ATD 2 gpa score ranging from 0 to 4 

-1= Missing 

-2= Does not apply 

Attainment (degree completion or 

transfer) 

ATD 3 0= Student did not complete a 

degree/certificate or transfer to a 

four-year institution 

1= Student completed a degree, 
certificate, or transferred to a four-

year institution 

-1= Missing 

 

 The study sample includes CCSSE respondents from the 2002 – 2005 survey 

administrations. Most records, however, are from the 2004 and 2005 administrations (94%). The 

sample includes four Achieving the Dream cohorts. Each cohort is established for tracking 

purposes and includes all entering, first-time degree or certificate-seeking students in their first 

term of the specified year. The cohort distribution of student records is the following: 3% of the 

records are from the 2001 cohort, 30% from the 2002 cohort, 43% from the 2003 cohort, and 

25% from the 2004 cohort. The entire sample consisted of records with at least one full academic 

year of data (fall and spring); most had at least four semesters of data. In order to maximize use 

of available data, all analyses were conducted on the full sample across all cohorts.  

The merged CCSSE and ATD dataset consists of 1,720 records of which 1,190 (69%) 

were identified as developmental students and included in the study sample. Unsurprisingly, 

most students in the sample (91%) need to take at least one developmental math course, about 
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half need to take a developmental reading course, and 46% need to take a developmental English 

course. 

Developmental students often need to take multiple developmental courses across 

subjects and/or in multiple levels within one subject. As seen in Table 4, in the sample used for 

analyses almost three out of every ten students (29%) needed to take developmental courses in 

all three subject areas, the same proportion of students (29%) needed to take developmental 

courses in two subject areas, and just over 40% needed to take developmental course(s) in one 

subject area.  

Table 4. Developmental Course Need by Subject 

Developmental Need in One 

Subject 

Developmental Need in Two 

Subjects 

Developmental Need in Three 

Subjects 

English Only 35 (3%) English and 

Reading 

41 (3%) English, Reading, 

and Math 

341 (29%) 

Reading Only 35 (3%) English and 

Math 

128 (11%)  

Math Only 436 (37%) Reading and 

Math 

174 (15%)  

Total 506 (43%) Total 343 (29%) Total 341 (29%) 

 

An alternative look at the data shows that most students (40%) placing into 

developmental math need to successfully complete three or more developmental math courses 

before taking a college-level math course (Figure 2).  On the other hand, most students needing 

developmental courses in the other two subject areas only need to successfully complete one 

course to attain college readiness in each subject. In developmental reading, 61% of students 

tested one level below college-level while 56% of developmental English students tested one 

level below college-level. 
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Figure 2. Developmental Course Need by Subject 
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Overall, when looking at multiple levels of remediation within and across subject areas, 

students in the study sample are identified as needing to take anywhere from one to nine 

developmental courses to reach college readiness. As seen if Figure 3, close to 20% of students 

need to take just one developmental course, while over one quarter need to take five or more 

developmental courses. 

Figure 3. Total Developmental Courses Needed 

18.9%

16.7%

24.8%

13.3%

26.3%

1

2

3

4

5 or more

 



56 

 

Prior to conducting the analyses to answer the research questions, some descriptive 

analyses were conducted. First, for categorical variables including student- and institution-level 

characteristics, frequency analyses were conducted to get a sense of the distribution of each of 

these variables within the dataset and to establish the representativeness of the sample against the 

community college student population. The merged dataset used for analyses includes student 

records from 24 Achieving the Dream colleges. Demographic characteristics of the study sample 

closely reflect the population of students from the participating Achieving the Dream colleges in 

most categories. As seen in Table 5 the study sample includes a greater proportion of Hispanic 

students (35.5% vs 30.4%), female students (66.1% vs. 55.2%), and younger, traditional-age 

college students (78.8% vs. 71.9%). These differences may be a result of the study sample  

Table 5. Student Characteristics for the ATD Population vs Analysis Sample 

 

Variable 

Achieving the Dream 

Population1 

 

Study Sample 

Race and Ethnicity (%)   

   Black, non-Hispanic 16.6 14.9 

   White, non-Hispanic 40.3 40.1 

   Hispanic 30.4 35.5 

   Other 12.7 9.5 

   

Gender (%)   

   Male 43.4 33.9 

   Female 55.2 66.1 

   

Age (%)   

   18 – 24 71.9 78.8 

   25 + 28.1 21.2 
1 Reference: McClenney & Marti, 2006 

including only entering students assessed as needing developmental courses which are more 

likely to be younger students from underrepresented groups. Additional control variables that 

will be used in the analyses are Enrollment and First-Generation Status. In the sample, more than 

three-quarters (76%) attended college full-time and just over four out of ten students (41%) were 
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identified as first-generation students. Characteristics of colleges in the study are also presented 

in Table 6. Most of the study participants are from small colleges (59.5%) and from urban 

college settings (60.2%).  

Table 6. Institutional Characteristics 

Variable Number of 

Colleges 

Percentage of Students in 

Study Sample (%) 

College Size   

   Small 14 59.5 

   Medium 3 15.8 

   Large 4 15.5 

   Extra-large 3 9.2 

   

College Location   

   Urban 14 60.2 

   Suburban 5 18.2 

   Rural 5 21.7 

 

Statistical significance of both student- and institution-level characteristics as they relate 

to the three outcome variables are established in the following chapter. For the first and third 

outcome variables, both dichotomous variables indicating if the student completed the 

developmental course sequence or if the student attained a degree, certificate, or transferred to a 

four-year institution, logistic regression was used with each of the student- and institution-level 

characteristics. Preliminary results including frequency distributions of these two outcome 

variables are presented in Table 7. Out of the 1,190 students in the study sample, almost one-

third (32.7%) successfully completed all of their developmental courses. Additionally, less than 

one out of every ten students (9.8%) earned a degree, certificate, or transferred to a four year 

university. 
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Table 7. Frequency Distributions of Developmental Sequence Completion and 

Degree/Certificate Attainment or Transfer (Outcomes 1 and 3) 

Variable Percentage (%) 

Outcome #1  

   Completed Developmental Sequence 32.7 

   Did Not Complete Developmental Sequence 67.3 

  

Outcome # 3  

   Earned Degree, Certificate, or Transferred 9.5 

   Did Not Earn Degree, Certificate or Transfer 90.5 

 

For the first research question, differences in developmental sequence completion by 

student and institutional characteristics and student engagement are described and presented in 

Appendix A. When compared to other racial and ethnic groups, Hispanic students were most 

likely to complete their developmental coursework. Additionally female, traditional-age, not 

first-generation, and full-time students were most likely to complete their developmental courses 

when compared to their counterparts in the other group. When looking at institutional 

characteristics, students from large colleges were at least ten percentage points more likely to 

complete their developmental coursework. Further, students from suburban colleges were much 

more likely to complete their developmental courses when compared to students from urban and 

rural settings. 

Frequency distributions for attainment—defined as earning a certificate, degree, or 

transferring to a four-year university—by student and institutional characteristics are presented 

in Appendix B. An interesting comparison of frequency distributions was found. While it was 

anticipated that female, not first-generation, and full-time students were most likely to attain a 

credential or transfer when compared to their peers, for the remaining student and institutional 

characteristics results were unexpected. Unlike developmental sequence completion results, 

Hispanic and traditional-age students were least likely to earn a certificate, degree, or transfer 
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when compared to their peers. Further, while students from large and suburban colleges were 

most likely to complete their developmental coursework, students from small and rural college 

settings were most likely to earn a credential or transfer. 

Prior to conducting the hierarchical linear modeling, the second outcome, a continuous 

variable indicating student performance on the subsequent college-level course, was analyzed. 

Table 8 includes the mean performance score on subsequent college-level courses for those 

students that attained college readiness in a particular subject area. Out of all students needing to 

take a developmental math course, only 38% subsequently attempted a college-level math 

course. On the other hand, 59% of developmental English or reading students subsequently 

attempted a college-level English course. Performance scores ranged from 0 to 4 and Math 

scores deviated more when compared to English scores. Of the students that attempted a college-

level math or English course the mean performance score in the college level course was 2.37. 

Students performed better in college-level math with a mean gpa score of 2.42 while the college-

level English mean score was 2.33. Statistical significance of differences in mean performance 

scores by student and institutional characteristics are presented in Appendix C and described in 

the next chapter. 

Table 8. Mean Performance Score on Subsequent College-Level Courses (Outcome 2) 

Variable Mean [sd] 

Mean College-Level Course Performance 2.37 [1.14] 

   College-Level Math Performance 2.42 [1.29] 

   College-Level English Performance 2.33 [0.98] 

 

Additionally some preliminary analyses using the five CCSSE benchmarks were 

conducted. Since the CCSSE benchmarks are continuous variables, means and standard 

deviations are presented for each benchmark (Table 9). Student benchmark scores are rescaled to 
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range from 0 to 1. Further, since the first and third outcome variables are dichotomous, logistic 

regression was used to assess the difference in engagement scores for students completing/not 

completing the developmental course and for students attaining/not attaining a degree, 

certificate, or transferring to a four-year university. The results of these analyses are presented in 

the following chapter. In order to assess the relationships between each of the benchmarks and 

performance as indicated by GPA, correlation analyses were conducted and also presented in 

Chapter 4. 

Table 9. Descriptive Statistics for CCSSE Benchmarks 

Benchmark Mean [sd] 

Active and Collaborative Learning 0.38 [0.16] 

Academic Challenge 0.57 [0.17] 

Student Effort 0.50 [0.15] 

Student-Faculty Interaction 0.37 [0.19] 

Support for Learners 0.48 [0.22] 

 

Research Design 

 Due to design limitations in educational settings, inferences are not always as clear as 

they would be in a well controlled experimental design. Therefore, hierarchical linear models 

were used to properly assess the multiple levels of variability present in the ATD data which 

includes individuals (e.g. students)  nested within natural occurring hierarchies, such as students 

within schools. A hierarchical linear model can be used to examine the behavior of a low level 

outcome, such as sequence completion, as a function of higher order predictors, such as school. 

A hierarchical linear model can also be used to handle situations where the data violate 

assumptions of other statistical procedures, such as ANOVA and regression, including unequal 

variances or lack of independence. By properly specifying the model, a variety of specific 
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instances of multilevel models may be analyzed thus resulting in a more suitable statistical 

analysis. 

Each outcome in the analysis dataset is modeled with two levels since there is only a 

single measure per student. Level-1 variables represent student data while level-2 variables 

represent institutional data. As the dependent variables vary for each research question, different 

statistical procedures will be conducted using SAS
©
 statistical software. The first and third 

research questions will be addressed with the GLIMMIX procedure. This procedure combines 

the features of the MIXED and LOGISTIC procedures of SAS
©
 allowing the researcher to 

analyze binary data while assessing multiple, nested sources of variability as are present in the 

current study (Schabenberger, n.d.).  Research question two will follow the methodology from 

Bryk and Raudenbush (1992) and will use the MIXED procedure available in SAS
©
.  

The study analyzed each research question in three separate models: the first model 

included the developmental sequence completion outcome; the second model included 

performance on the subsequent college-level course as an outcome; and the third model included 

the attainment outcome variable. The rationale for using these three outcome variables is to 

understand the extent to which student engagement contributes to retention and attainment of 

developmental college students by assessing their progression from developmental education 

classrooms through attainment of a college degree, certificate, or transfer to a four-year 

university. 

 Each model included a level-2 random effect for college to account for the nested nature 

of the data. Additionally, fixed factors were considered as part of the modeling process and were 

added to account for unexplained between and within school variability, as necessary. These 
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factors include college size and location and student characteristics including developmental 

subject and level, gender, ethnicity, age, enrollment, and first-generation status. The engagement 

items that were considered in the analysis as independent variables are the five CCCSE derived 

benchmarks. To answer research question 1, the dependent variable used was a binomial variable 

indicating if the student passed or did not pass the developmental course. The dependent variable 

used to answer research question 2 was the grade that the student received in the subsequent 

college-level course. A binomial variable indicating if the student attained his/her goal was used 

to answer research question 3. 

Functional Form of Model.   The final multilevel model used for analyses expresses the 

student-level outcome Yij using a pair of linked models: one at the student level (level 1) and 

another at the school level (level 2). At level 1, the student’s outcome is represented as the sum 

of an intercept for the student’s school (β0j) and a random error (rij) associated with the i
th

 student 

at the j
th

 school: 

Yij = β0j + rij 

At level 2, the school level intercepts are expressed as the sum of an overall mean (γ00) and a 

series of random deviations from the mean (µ0j): 

β0j = γ00 + µ0j 

Altogether, the multilevel model used for analyses is the following: 

Yij = γ00 + µ0j + rij 

Yij  represents the student level outcome; 

γ00  represents the overall mean; 
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µ0j  represents the school effect; and 

rij  represents the residual associated with the i
th  

student at the j
th

 school 

 Model Fit. Fit statistics can be used to assess how much of the variability in the 

dependent variable is accounted for by the dependent variables in a statistical model. One 

common measure for the explained proportion of variance is the squared multiple correlation 

coefficient, R
2
 (Snidjers & Bosker, 1999). While readily available in many common procedures 

including ANOVA and Regression in SAS©, for the hierarchical linear model, such a statistic is 

more problematic given the multiple levels of variability present. Therefore, it is not uncommon 

for there to be an increase rather than a decrease in variance explained when adding explanatory 

variables to a hierarchical linear model. Therefore, instead of analyzing two variance 

components separately, one at the student and the other at the institution level, a single, overall 

R
2 
will be calculated.  

This study will follow the approach of Snijders and Bosker (1999) to attain a suitable 

multilevel version of R
2
. For the dichotomous dependent variables (outcomes 1 and 3) in the 

study the following formula will be used to attain the proportion of explained variation: 

222

2

2

ROF

FR





  

 

2

F   represents the variance of the linear predictor;  

2

o  represents the between school variance component; 

2

R  represents the within school variance component 
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The proportion of variance explained for continuous dependent variables is defined by the 

proportional reduction in mean squared prediction error. Analyses associated with the second 

outcome, a continuous variable, will use the following formula to attain the proportion of 

explained variation: 

2

2

2

2

2

1

2

12 1







R  

In this formula, R
2
 is computed by subtracting the ratio of the sum of the variance components of 

the unconditional means model and any fitted model from one to attain the explained proportion. 

Analytical Limitations and Strengths 

 Student engagement has been criticized by many and has been described by some as ―an 

empty and superficial catch-phrase‖ (McMahon & Portelli, 2004, p. 60). Critics argue that 

engagement defined by identifiable, behavioral traits including student outcomes creates a 

narrow focus in which the nature of learning, purpose, and goals of learning are not explored 

(McMahon & Portelli, 2004). While this is a good point and it would be beneficial to measure 

success in terms of value added rather than in absolute terms, ultimately students reap the 

economic and societal benefits of higher education by completing courses and earning academic 

credentials. Further, the current study attempts to take a broader look at student engagement by 

including many influential factors described in the literature that may impact the relationship 

between engagement and outcomes.  

McMahon and Portelli (2004) also relate that a student-deficient view of student 

engagement, considers teachers as fully responsible for engaging students leaving out the role of 

student involvement in the creation of meaningful educational experiences. While some of the 
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five CCSSE benchmarks include mainly in-class and some outside of class engagement items 

that are exclusively influenced by instructors such as Active and Collaborative Learning, 

Academic Challenge, and Student-Faculty Interaction, the other two benchmarks focus almost 

exclusively on practices outside of the classroom. For example, the Support for Learners 

benchmark includes items about student support services while the Student Effort benchmark 

asks students to reflect on class preparation and how often they use tutoring and skill labs. This is 

not to say that these behaviors cannot be influenced by instructors, however, ultimately students 

must make the choice to participate in such engagement practices.  

 The present study depends on the accuracy of self-reported data on the CCSSE survey. It 

has been noted that self-reports are fallible source of data as minor changes in question wording 

or format may result in major changes in the obtained results (Shwarz, 1999). However, self-

reported data are widely used in research on college effects. As mentioned by Kuh et al. (2001) 

some outcomes including attitudes, values, or gains cannot be measured by achievement tests. 

Further, research has shown that self-reports are like to be valid under five conditions: 

 respondents know the information being requested of them; 

 questions are phrased clearly and explicitly; 

 questions refer to recent activities; 

 respondents perceive the questions merit a serious and thoughtful response; and 

 questions do not impose threat, embarrassment, violate the privacy of the respondent, 

or encourage the respondent to respond in socially desirable ways (Kuh et al., 2001, 

p.9). 
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Staff at the Center for Community College Student Engagement—the organization that created 

the survey, conducts sampling, scanning, and analysis of survey data—have made every attempt 

at ensuring that the CCSSE survey and administration meet these criteria. They have conducted 

qualitative research on the survey instrument including cognitive interviews and focus groups to 

ensure that students understand questions in the way that they were meant to be interpreted. 

Additionally, the aforementioned script which is read to each class before the administration of 

the survey in selected classrooms affirms to students: 

 that their answers ―will help [the] college understand [their] experience and improve 

programs and services for all students,‖ 

 that ―participation in [the] survey is completely voluntary‖ and, 

 that ―responses to [the] survey will remain confidential and individual responses will not 

be reported‖ (Center for Community College Student Engagement, n.d.f). 

 Therefore, it is safe to assume that the CCSSE survey was developed and administered in a way 

that meets the five conditions of valid self-reports. 

Another limitation of the study is the possible bias created by CCSSE’s sampling 

technique and by the characteristics of the colleges participating in ATD. Since CCSSE samples 

classes and not individual students, full-time students take more courses and, hence, have more 

opportunities to be sampled. Therefore, while CCSSE data are generally representative of the 

population of community college students, full-time students are overrepresented in the sample. 

CCSSE, however, calculates a weight variable that makes it possible to weight the data to 

accurately reflect the underlying population. Additionally, since the ATD project is particularly 

concerned about traditionally underserved populations including minority and low-income 
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students, another bias present in the dataset will be the overrepresentation of minority students in 

the sample. 

 One more aspect of the study that can be considered a limitation is that the engagement 

strategies that will be uncovered as having the most impact on underprepared college students 

are not tied to a particular intervention. While this could be considered a strength as elements of 

particularly effective strategies might emerge and hence be replicated, the question of how to 

implement the strategies are outside the scope of this study; this would require a qualitative 

focused approach. 

However, a definite strength of the present study is the longitudinal nature of the dataset 

that was used for the analysis giving the researcher the ability to assess both the short-term 

effects of student engagement (as evidenced by developmental sequence completion and 

subsequent college-level course performance) as well as the long-term effects (as ultimately 

evidenced by goal attainment). Additionally, hierarchical linear models provide a common 

framework for each of the analyses and allow for proper modeling of available data from 

multiple colleges across the country. 
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CHAPTER 4 

Results 

 

As previously described, each research question will be addressed in three separate 

models. The rationale for using three models, each corresponding to one of the outcome 

variables, is to understand the extent to which student engagement contributes to retention and 

attainment of developmental college students by assessing their progression from developmental 

education classrooms through attainment of a college degree, certificate, or transfer to a four-

year university. The first model will examine the impact of engagement on developmental 

sequence completion; the second model will examine engagement as it relates to performance on 

the subsequent college-level course; and the third will examine the relationship between 

engagement and attainment. 

Each of the three hierarchical linear models will be preceded by a series of analyses 

assessing differences in engagement scores by outcome. The outcome variables associated with 

research question one and three are dichotomous and hence an independent sample t-test will be 

used to assess differences in engagement scores by each outcome. Since outcome variables for 

research question two are continuous, correlation analyses are necessary to identify relationships 

between engagement scores and college-level course performance in English and Math. These 

basic analyses will lay the groundwork for understanding how engagement impacts 

developmental sequence completion, subsequent college-level course performance, and 

attainment without controlling for other sources of variability or the nested nature of the data.  

Outcomes will then be examined by engagement scores while controlling for student and 

institutional characteristics as necessary. In order to gain an understanding of where differences 
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in outcomes naturally occur in the data, before introducing engagement predictors, a set of 

control variables for each outcome were established. Stepwise logistic regression was used for 

developmental sequence completion and attainment while stepwise regression was used for 

college-level course performance. Possible control variables explored in each model include: 

cohort, race/ethnicity, gender, age, enrollment status, first-generation status, college size, college 

location, levels of developmental math, levels of developmental English, levels of developmental 

writing, and total developmental courses. For each outcome variable, control variables identified 

through stepwise procedures are included in the models to assess additional variance accounted 

for by each CCSSE benchmark. The purpose of these analyses is to understand the behavior of 

the data before accounting for the multiple levels of variability present in the analysis dataset.  

Final analyses addressing each research question will use hierarchical linear models to 

assess differences in the three outcome variables and will account for the nested nature of both 

student and institutional level sources of variability. The modeling process will begin with an 

unconditional means model to understand how much variation in course performance scores lies 

within and between schools and to learn about the reliability of each college’s sample mean as an 

estimate of its true population mean. Secondary factors are then considered for each model as 

part of the modeling process and are added as necessary to account for unexplained variability.   

Outcome #1: Developmental Sequence completion 

 

Outcome #1 analyses address the following research question: How is engagement 

related to developmental sequence completion? Statistical significance is established by using 

each of the five CCSSE benchmarks to predict developmental sequence completion. The first 

analysis is a t-test comparing mean engagement scores for students completing versus not 
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completing developmental coursework. The following analysis will be a logistic regression 

analysis including control variables to assess the net effects of each of the five engagement 

measures. Finally, the last analysis addressing the first research question will be an HLM 

analysis that models the student and institution level sources of variability present in the dataset. 

Independent sample t-test results for the developmental sequence completion outcome 

variable are presented in Table 10. With the exception of Support for Learners, mean benchmark 

scores for students completing developmental coursework are greater when compared to mean 

scores for students not completing such coursework. However, mean differences are statistically 

significant for only one of the benchmarks, Academic Challenge (p<.10). On the other hand, the 

mean Support for Learners benchmark score for students not completing developmental 

coursework was greater, while not statistically different, when compared to students completing 

developmental courses.  

Table 10. Independent Sample T-Test for Benchmark Score by Developmental Sequence 

Completion 

 

 

 

Benchmark 

Did Not Complete 

Developmental 

Sequence 

Completed 

Developmental 

Sequence 

 

Mean [sd] Mean [sd] Mean Difference 

Active and Collaborative Learning 0.378 [0.17] 0.391 [0.16] -0.013 

Academic Challenge 0.569 [0.17] 0.588 [0.16] -0.019
* 

Student Effort 0.494 [0.16] 0.508 [0.15] -0.014 

Student-Faculty Interaction 0.372 [0.19] 0.380 [0.17] -0.008 

Support for Learners 0.483 [0.22] 0.479 [0.21] 0.004 

Significance: 
*
p<.10 

Logistic regression analyses help establish the net effect of each of the benchmark scores 

on developmental sequence completion. Before running the logistic regression with engagement 

measures as predictors, control variables for the analysis were established. Since the outcome 

variable is a dichotomous variable indicating if the student completed all developmental 
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coursework, stepwise logistic regression is used. This analysis resulted in the inclusion of the 

following control variables: gender, cohort, college size, location, levels of developmental 

English, and total developmental courses. Complete stepwise logistic regression analysis results 

are summarized in Appendix D.  

Control variables are strongly related to developmental sequence completion accounting 

for 24% of variability in outcome scores. Hence, beyond variability already accounted for by the 

control variables, there was little additional variability for student engagement measures to 

account for. Further, any significant effects resulting from inclusion of each of the CCSSE 

benchmarks indicates the presence of a net effect. Results for developmental sequence 

completion by CCSSE benchmarks are presented in Table 11. 

Table 11. Logistic Regression Results for Developmental Sequence Completion by CCSSE 

Benchmarks 

CCSSE Benchmark Beta Sig. Estimate 

Active and Collaborative Learning -0.209 0.648  

Academic Challenge 0.209 0.629  

Student Effort 1.111 0.024 3.038 

Student-Faculty Interaction -0.049 0.902  

Support for Learners 0.521 0.132  

Note: Estimates presented for significant predictors only. 

 

 As seen in Table 11, Student Effort (p<.05) emerged as a significant predictor of 

developmental sequence completion even when accounting for gender, cohort, college size, 

location, levels of developmental English, and total developmental courses. In other words, 

controlling for these variables, an increase in Student Effort is associated with an increased 

likelihood of completing developmental courses. More specifically, someone who scores one 

point higher on Student Effort is more than three times as likely (3.038) to complete 

developmental coursework. 
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Hierarchical Linear Models. Since both student (e.g. gender, cohort, levels of 

developmental English, and total developmental courses) and institutional (e.g. college size and 

location) level characteristics emerged as significant predictors of developmental sequence 

completion, hierarchical linear models were used to properly assess the nested nature of the 

sources of variability. Table 12 presents the average likelihood of completing developmental 

coursework across colleges (-0.866). Random effect estimates indicate the amount of variation in 

the likelihood of completing developmental coursework between colleges (0.850). The model 

presented in Table 12 provides a baseline against which more complex models can be compared. 

Table 12. Unconditional model for Developmental Sequence Completion 

Dependent Variable Fixed Effect Random Effect 

 Estimate Standard 

Error 

Between school 

variance component 

Standard Error 

Developmental 

Sequence Completion 

-0.866
*** 

0.209 0.850 0.317
 

Significance: 
+
p<.10, 

*
p<.05, 

**
p<.01, 

***
p<.001 

It should be noted that college level characteristics were considered in the hierarchical 

linear models. However, when accounting for the random effect of college, both college size, 

location, and the interaction of these variables did not emerge as significant predictors of 

developmental sequence completion. Hence, these variables were not included in any further 

analyses of this outcome.  

The following table includes the independent effects of each of the five CCSSE 

benchmarks on developmental sequence completion when accounting for the random effect of 

college. Similar to the preliminary results found in the t-test analyses, Academic Challenge is the 

only benchmark that emerged as a significant predictor (p<.10). These results indicate that a 
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student scoring one point higher on Academic Challenge is 2.055 times more likely to complete 

developmental coursework. 

Table 13. Developmental Sequence Completion Odds Ratios for CCSSE Benchmarks  

CCSSE Benchmark Beta Sig. Estimate 

Active and Collaborative Learning 0.064 0.876  

Academic Challenge 0.720 0.070 2.055 

Student Effort 0.382 0.377  

Student-Faculty Interaction 0.064 0.859  

Support for Learners -0.059 0.848  

Note: Estimates presented for significant predictors only. 

 

Analyses including the likelihood of completing developmental coursework by student 

characteristics are presented in Appendix H.  These analyses indicate that students enrolled part-

time are less likely to complete developmental coursework when compared to their full-time 

peers (p<.10). Not surprisingly, students placing into lower levels of developmental math, 

reading, or English are less likely to complete their developmental coursework (p<.001). 

However, a look at the odds ratios for each of the three subject areas indicates that students 

placing into developmental reading are most at risk of not completing their developmental 

coursework: the odds of completing developmental coursework for every Reading course needed 

is 0.401, versus 0.464 for English, and 0.533 for Math courses. Across subject areas, for each 

developmental course needed, the odds of completing developmental coursework is 0.549. 

Engagement was also examined while accounting for different student characteristics. 

Results are presented in Appendix I. When controlling for race/ethnicity, age, and levels of 

developmental English, Academic Challenge significantly predicts developmental sequence 

completion. Student Effort is a significant predictor of developmental sequence completion when 

accounting for levels of developmental Math, and English, and total developmental course need. 
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Finally, when controlling for developmental course need, Support for Learners significantly 

predicts developmental sequence completion. All statistically significant controls indicate that 

CCSSE benchmarks are positively related to developmental sequence completion. 

Compensatory Effects. The five CCSSE benchmarks were examined to assess whether 

engagement matters more or less for students from different groups and at varying levels of 

developmental course need and subject area. Appendix H includes the interaction effects of 

student characteristics and CCSSE benchmarks. Eight significant interaction effects emerged: 

Active and Collaborative Learning with age (p<.05), levels of developmental Math (p<.01), and 

total developmental course need (p<.05); Academic Challenge with levels of developmental 

Math (p<.05); Student Effort with race/ethnicity (p<.10), gender (p<.10), and reading levels 

(p<.10); and Support for Learners with levels of developmental reading (p<.05). 

Active and Collaborative Learning has mixed effects on developmental sequence 

completion. As seen in Figure 4, a higher level of Active and Collaborative Learning is related to 

an increased probability of completing developmental coursework for nontraditional age 

students, but not for traditional age students. When assessing the need for developmental math, 

students needing to take multiple developmental math courses benefit more from Active and 

Collaborative Learning than do students not needing any or only one developmental math course 

(Figure 5). Similar interaction effects emerged for total developmental course need. For students 

needing three or more developmental courses, Active and Collaborative Learning had a positive 

effect on developmental sequence completion. However, for students needing only one or two 

courses, Active and Collaborative Learning had a negative effect on this outcome. 
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Figure 4. Compensatory Effects of Active and Collaborative Learning and Age on 

Developmental Sequence Completion 
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Figure 5. Compensatory Effects of Active and Collaborative Learning and Levels of 

Developmental Math on Developmental Sequence Completion 
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 Academic Challenge had a similar effect on developmental sequence completion when 

examining levels of developmental math need. While generally having a positive effect on 
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students in need of remediation in math, the effect of Academic Challenge on developmental 

sequence completion was negative for developmental students not in need of any developmental 

math courses as seen in Figure 6. These are important findings considering the large number of 

students placing into lower levels of developmental Math. 

Figure 6. Compensatory Effects of Academic Challenge and Levels of Developmental Math on 

Developmental Sequence Completion 
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Student Effort showed mixed effects for male and female students (Figure 7). For male 

students, greater levels of Student Effort are related to an increased probability of completing 

developmental courses. On the other hand, for female students, an increase in Student Effort is 

related to a decreased probability of completing developmental coursework. Student Effort also 

showed an interesting interaction effect with levels of developmental Reading. While generally 

having a positive impact on all levels of developmental Reading, Student Effort has a greater 

impact for those students needing the most remediation in Reading. Similar interaction effects 

were seen for remediation in Reading and Support for Learners. 
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 Figure 7. Compensatory Effects of Student Effort and Sex on Developmental Sequence 

Completion 
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 Developmental sequence completion is a critical outcome for underprepared college 

students.  While examining engagement of different student groups across colleges, Academic 

Challenge and Student Effort have the most consistent, positive effect on developmental 

sequence completion. Given that students needing multiple developmental courses across 

different subject areas are most at risk dropping out of college, results from this study show the 

powerful impact that engagement has on students’ ability to complete developmental 

coursework. 

Outcome #2: College-Level Course Performance 

  

Outcome #2 analyses address the following research question: How is engagement 

related to subsequent college-level course performance? Statistical significance is established by 

using each of the five CCSSE benchmarks to predict developmental sequence completion. The 

first analysis is a correlation analysis comparing mean college-level English and math 

performance versus scores on all five CCSSE benchmarks. Regression analyses were then 
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conducted to create a list of control variables for subsequent college-level math and English 

performance. These variables were used to assess the net effects of the engagement measures. 

Finally, hierarchical linear models were used to assess differences in college-level course 

performance by student characteristics while accounting for institution level sources of 

variability present in the dataset. 

 Correlation analysis results are presented in Table 14. There were no statistically 

significant relationships between any of the five engagement measures and college-level math 

performance. One benchmark, Student Effort, is significantly related to college-level English 

performance (p<.05). 

Table 14. Correlation Analysis Results for Benchmark Score versus College-Level Course 

Performance 

 

 

Benchmark 

College-Level English 

Performance 

College-Level Math 

Performance 

Coeff Sig. N Coeff Sig. N 

Active and Collaborative Learning -0.008 0.867 448 0.049 0.321 405 

Academic Challenge 0.013 0.783 448 0.040 0.427 405 

Student Effort 0.099 0.036 448 0.076 0.129 405 

Student-Faculty Interaction -0.010 0.834 447 -0.061 0.221 405 

Support for Learners 0.052 0.275 446 -0.046 0.357 403 

 

 Unlike control variables for the developmental sequence completion variable which 

accounted for almost a quarter of the variability in the outcome measure, control variables for 

college-level course performance account for a smaller percentage of variability in each 

outcome. College-level English control variables account for 9% of variability while college-

level math control variables only account for 6% of variability. Stepwise regression analyses 

revealed different control variables for college-level English and math performance. College-

level English performance controls were the following: levels of developmental reading, cohort, 

location, and age. While the variables cohort and age also emerged as controls for college-level 
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math performance, the race/ethnicity variable was also included as a control per stepwise 

regression results. Appendix Tables E and F include complete stepwise regression results for 

both outcomes. 

 Regression analyses including each of the five CCSSE benchmarks as predictors were 

conducted for college-level English and Math performance with control variables described. As 

seen in Table 15, CCSSE benchmarks do not account for a significant amount of variability in 

college-level course performance scores beyond that already accounted for by control variables.  

Table 15. Regression Results for College-Level Course Performance by CCSSE Benchmarks 

CCSSE Benchmark Beta Sig. 

College-level English
 

  

   Active and Collaborative Learning -0.257 0.379 

   Academic Challenge -0.111 0.704 

   Student Effort 0.328 0.302 

   Student-Faculty Interaction -0.108 0.664 

   Support for Learners 0.134 0.556 

College-Level Math   

   Active and Collaborative Learning
 

0.385 0.344 

   Academic Challenge 0.185 0.648 

   Student Effort 0.721 0.124 

   Student-Faculty Interaction -0.601 0.117 

   Support for Learners -0.421 0.189 

 

Hierarchical Linear Models. As both student and institutional level characteristics 

emerged as significant predictors of college-level course completion, hierarchical linear models 

were used to properly assess the nested nature of the sources of variability. The modeling process 

began with fitting an unconditional means model to examine variation in college-level course 

performance across colleges. As seen in Table 16, estimates indicate that most of the variation in 

course performance scores is within schools, or at the student level. When examining random 

effects across college-level English and Math performance there is even more variation among 
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students within colleges than between colleges. The variance component within school is nearly 

four times the size of the variance component between schools for college-level English. 

College-level math results indicate that the within school variance component is nearly five 

times the size of the variance component between schools. The fixed effect portion of Table 16 

shows that the estimate of 2.302 is the average college-level English course performance score 

and 2.416 is the average college-level Math course performance score in the sample of schools. 

The models presented in Table 16 provide a baseline against which more complex models can be 

compared. 

Table 16. Unconditional means models for College-level Course Performance 

Dependent Variable Fixed Effect Random Effect 

 Estimate Standard 

Error 

Within school variance 

component 

Between school 

variance component 

College-level English 

Performance 

2.302
*** 

0.105 0.776
*** 

0.196
** 

College-level Math 

Performance 

2.416
*** 

0.136 1.343
*** 

0.285
** 

Significance: 
*
p<.10, 

**
p<.05, 

***
p<.001  

In addition to the random effect of college, two fixed effects, college size and location, 

were added to the unconditional means model to control for differences in performance scores 

that can be attributed to college characteristics. Independent analysis of each of these variables as 

well as their interaction resulted in no additional variability beyond that already accounted for by 

the random effect of college. Therefore, these potential controls were not included in any further 

analysis of college-level course performance. 

The next set of analyses attempt to account for student-level differences in college level 

course performance scores that can be attributed to engagement measures. Fixed effects for each 

CCSSE benchmark are independently added to the unconditional means models. Results are 
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presented in Table 17, where the intercept column indicates the mean College-Level Course 

Performance Score while the predictor column indicates the increase in the performance score 

for every one point increase in engagement. There were no significant effects for any of the 

CCSSE benchmarks. 

Table 17. Conditional Models Including CCSSE Benchmarks as predictor variables 

Dependent Variable Intercept Predictor  

 Estimate Standard Error Estimate Standard 

Error 

   Active and Collaborative 

Learning 

English Performance 2.302 0.105 -0.022 0.259 

Math Performance 2.416 0.136 0.001 0.374 

   Academic Challenge 

English Performance 2.302 0.105 0.0122
 

0.266 

Math Performance 2.416 0.136 0.329 0.363 

   Student Effort 

English Performance 2.302 0.105 0.259 0.282 

Math Performance 2.416 0.136 0.238 0.414 

   Student-Faculty Interaction 

English Performance 2.307 0.106 0.0251 0.223 

Math Performance 2.416 0.136 -0.516
 

0.339 

   Support for Learners 

English Performance 2.302 0.105 0.206
 

0.204 

Math Performance 2.415 0.136 -0.221 0.288 

 

College-level course performance results by student characteristics are presented in 

Appendices J and K.  These analyses indicate that Hispanic (p<.10) and traditional age (p<.01) 

students have lower college-level English performance scores when compared to their peers. For 

college-level math, Black (p<.10) and traditional age (p<.05) students have lower scores than 

their peers. Additionally, significant predictors of College-level math performance include levels 

of developmental math (p<.01), reading (p<.10), and English (p<.05). Overall, for each 



82 

 

developmental course needed, a student’s college-level math performance score is decreased by 

0.1170 (p<.01).   

Student characteristics were included as controls to assess the impact of student 

engagement on college-level course performance. These results are presented in Appendices L 

and M. Only four significant effects emerged. For college-level English, when controlling for 

first-generation status, Support for Learners positively impacts performance scores. On the other 

hand, while Student-Faculty Interaction and Support for Learners emerged as significant 

predictors of college-level math performance when controlling for age and first-generation 

status, the effects of these engagement measures negatively impacted course performance. 

Compensatory Effects. Interaction effects of student characteristics and CCSSE 

benchmarks on college-level course performance are also presented in Appendices J and K. 

Overall, ten significant interaction effects emerged. Significant predictors of college-level 

English include: Active and Collaborative Learning with enrollment status (p<.10) and 

developmental Reading levels (p<.10); Academic Challenge with Reading levels (p<.10); 

Student-Faculty Interaction with first-generation status (p<.10); and Support for Learners with 

sex (p<.05) and first-generation status (p<.10). For college-level math, significant interactions 

include: Academic challenge with first-generation status (p<.10) and developmental math levels 

(p<.10); Student Effort with math levels (p<.10); and Support for Learners with developmental 

English levels (p<.10).  

 These interaction effects indicate that engagement impacts student groups differently. 

Support for Learners generally had a significant positive effect on college-level English 

performance. However, for male and first-generation students, Support for Learners had a greater 
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positive impact. When examining the effects of engagement on college-level English course 

performance, for students not needing a developmental Reading or needing only one course, 

engagement—in terms of Active and Collaborative Learning (Figure 8) and Academic Challenge 

(Figure 9)—has a positive effect on performance. However, for students needing multiple 

developmental Reading courses, engagement has a negative effect on course performance.  

Figure 8. Compensatory Effects of Active and Collaborative Learning and Levels of 

Developmental Reading on College-Level English Performance 
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Figure 9. Compensatory Effects of Academic Challenge and Levels of Developmental Reading on 

College-Level English Performance 
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 The effects of Academic Challenge on college-level math performance also vary for 

students by first-generation status. For first-generation students, Academic Challenge had a 

negative effect on college-level math performance. However, for students that are not first-

generation college students, Academic Challenge is a positive predictor.   

 Levels of developmental math needed significantly predict subsequent college-level math 

performance. For every developmental math course needed, the college-level math performance 

score decreases by 0.208 points. However, for students placing into one or two developmental 

courses, there is a significant positive relationship between both Academic Challenge and 

Student Effort (Figure 10) and college-level math GPA. Engagement, however, did not have the 

same positive effect on college-level math performance for students placing into the lowest 

levels of developmental Math. 

Figure 10. Compensatory Effects of Student Effort and Levels of Developmental Math on 

College-Level Math Performance 
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 Analyses of college-level course performance were most interesting when examining the 

interaction effects of engagement and multiple levels of remediation across subject areas. The 
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interaction effects of Active and Collaborative Learning, Academic Challenge, and 

developmental reading levels on college-level English performance and Academic Challenge, 

Student Effort, and developmental math levels on college-level Math performance show that 

engagement may not have a powerful enough impact on GPA for students beginning college 

with the most remediation needs. 

Outcome #3: Attainment 

Outcome #3 analyses address the following research question: How is engagement 

related to attainment? Statistical significance is established by using each of the five CCSSE 

benchmarks to assess whether engagement is associated with earning a degree, certificate or 

transfer. An independent sample t-test will compare mean engagement scores for students 

earning versus not earning a credential or transferring to a four-year university. The proceeding 

analysis will be a logistic regression analysis including control variables to assess the net effects 

of each of the five engagement measures on attainment. The final HLM analyses will properly 

assess the student and institution level sources of variability present in the dataset. 

Independent sample t-test results for attainment are presented in Table 18. There were no 

statistically significant differences in benchmark scores by attainment. Mean benchmark scores 

for students earning a credential or transfer were slightly greater than mean scores for other 

students on Active and Collaborative Learning, Academic Challenge, and Student-Faculty 

Interaction. While differences were not statistically significant, mean scores on Student Effort 

and Support for learners were greater for students not earning a credential or transfer when 

compared to mean scores for students earning a credential or transfer. 
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Table 18. Independent Sample T-Test for Benchmark Score by Attainment 

 

 

 

Benchmark 

Did Not Earn a 

Credential or 

Transfer 

Earned a 

Credential or 

Transferred 

 

Mean [sd] Mean [sd] Mean Difference 

Active and Collaborative Learning 0.389 [0.16] 0.404 [0.16] -0.024 

Academic Challenge 0.573 [0.17] 0.591 [0.17] -0.018 

Student Effort 0.500 [0.15] 0.491 [0.15] 0.008 

Student-Faculty Interaction 0.378 [0.19] 0.398 [0.18] -0.026 

Support for Learners 0.484 [0.22] 0.456 [0.20] 0.028 

 

Before conducting logistic regression analyses to assess differences in attainment of a 

credential or transfer, control variables were established. Stepwise logistic regression results 

identified the following control variables: cohort, location, enrolment, age, and levels of 

developmental math; these variables accounted for 13% of the variability in attainment 

outcomes. For complete stepwise logistic regression results used to establish control variables for 

the attainment outcome are summarized in Appendix G. Results for attainment by CCSSE 

Benchmarks are presented in Table 19. As seen in Table 19, beyond the variability already 

accounted for by cohort, location, enrolment, age, and levels of developmental math, Support for 

Learners significantly predicts attainment (p<0.10). Results, however, show that there is an 

inverse relationship between Support for Learners and attainment, implying that the more 

support the student receives, the less likely he/she is to earn a credential or transfer to a four-year 

university. 

Table 19. Logistic Regression Results for Attainment by CCSSE Benchmarks 

CCSSE Benchmark Beta Sig. Estimate
 

Active and Collaborative Learning -0.372 0.593  

Academic Challenge 0.199 0.764  

Student Effort -0.788 0.298  

Student-Faculty Interaction 0.026 0.966  

Support for Learners -0.930 0.080 0.442 

Note: Estimates presented for significant predictors only. 
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Hierarchical Linear Models. Since both student and institutional level characteristics 

emerged as significant predictors of attainment, hierarchical linear models were used to properly 

assess the nested nature of the sources of variability. Table 20 presents the average likelihood of 

attaining a degree, certificate, or transfer across colleges (-2.294). Random effect estimates 

indicate the amount of variation in the likelihood of attainment between colleges (0.218). The 

model presented in Table 20 provides a baseline against which more complex models can be 

compared. 

Table 20. Unconditional model for Attainment 

Dependent Variable Fixed Effect Random Effect 

 Estimate Standard 

Error 

Between school 

variance component 

Standard Error 

Attainment -2.294
*** 

0.187 0.218
 

0.218
 

Significance: 
+
p<.10, 

*
p<.05, 

**
p<.01, 

***
p<.001 

As was the case for previous outcome variables, college level characteristics were 

considered. Size and location were independently and jointly included in the hierarchical linear 

model. However, when accounting for the random effect of college, both variables and their 

interaction effect did not emerge as significant predictors of attainment. Hence, these variables 

were not included in any further analyses of this outcome.  

Table 21 includes the independent effects of each of the five CCSSE benchmarks on 

attainment when accounting for the random effect of college. Both Active and Collaborative 

Learning (p<.10) and Support for Learners (p<.10) emerged as significant predictors of 

attainment. These results indicate that a student scoring one point higher on Active and 

Collaborative Learning is almost three times more likely (2.785) to attain a degree, certificate, or 

transfer. On the other hand, Support for Learners has a negative effect on attainment. More 
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specifically, a student scoring one point higher on Support for Learners is 0.403 times as likely to 

attain a credential or transfer to a four-year university. 

Table 21. Attainment  Odds Ratios for  CCSSE Benchmarks  

CCSSE Benchmark Beta Sig. Estimate 

Active and Collaborative Learning 1.024 0.088 2.785 

Academic Challenge 0.588 0.329  

Student Effort -0.496 0.450  

Student-Faculty Interaction 0.686 0.186  

Support for Learners -0.909 0.056 0.403 

Note: Estimates presented for significant predictors only. 

 

Analyses including the likelihood of attainment by student characteristics are presented in 

Appendix N.  These analyses indicate that Hispanic (p<.10), first-generation (p<.10), and part-

time (p<.01) students are less likely to attain a credential or transfer when compared to their 

peers. Not surprisingly, students placing into lower levels of developmental Math (p<.01), 

Reading (p<.05), or English (p<.01) are less likely attain a credential or transfer. However, a 

look at the odds ratios for each of the three subject areas indicates that students placing into 

developmental English are most at risk of not attaining a degree or transferring: the odds of not 

attaining a credential or transfer are decreased by 0.632 for every developmental English course 

needed, versus 0.693 for Math, and 0.745 for Reading courses. Across subject areas, for each 

developmental course needed, the odds of attaining a credential or transfer decrease by 0.751. 

Engagement was also examined while accounting for different student characteristics. 

Results are presented in Appendix O. Active and Collaborative Learning was a consistent 

predictor of attainment when controlling for several student characteristics including 

race/ethnicity, sex, and first-generation status. Support for Learners was also a significant 

predictor when accounting for race/ethnicity, sex, and enrollment status. However, while Active 
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and Collaborative Learning had a positive effect on attainment across students groups, Support 

for Learners had a negative effect. Examples of these relationships for race/ethnicity are 

illustrated in Figures 11 and 12. 

Figure 11. Effects of Active and Collaborative Learning on Attainment Across Race/Ethnicity 
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Figure 12. Effects of Support for Learners on Attainment Across Race/Ethnicity 
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 Engagement measures also emerged as significant predictors of attainment when 

controlling for levels of developmental courses across subject areas. Active and Collaborative 

Learning had a positive effect on attainment when controlling for levels of developmental 

reading, English, and total developmental courses. Student Effort and Student-Faculty 

Interaction also had a positive effect on attainment when controlling for levels of developmental 

English. However, Support for Learners had a negative effect on attainment when controlling for 

levels of developmental math. 

Compensatory Effects. Appendix N also includes the interaction effects of student 

characteristics and CCSSE benchmarks. Four significant interaction effects emerged: Active and 

Collaborative Learning and Academic Challenge with race/ethnicity (p<.05), and Student Effort 

and Student-Faculty Interaction with developmental reading levels (p<.05). Interaction effects 

including race/ethnicity reveal the compensatory effects of engagement on attainment of 

minority students. As seen in Figure 13, while Active and Collaborative Learning has a positive 

effect on all student groups, it has a greater positive impact on Black students. Academic 

Challenge also has a powerful positive effect on attainment of Black and Hispanic students 

(Figure 14). 

Student Effort and Student-Faculty Interaction positively impact attainment of students 

needing to take at least one developmental course. However, for students not needing any 

developmental reading courses, these benchmarks negatively impact attainment as seen in 

Figures 15 and 16. These are interesting findings as developmental reading students are at 

greatest risk of not attaining their academic goals.  
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Figure 13. Compensatory Effects of Active and Collaborative Learning and Race/Ethnicity on 

Attainment 
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Figure 14. Compensatory Effects of Academic Challenge and Race/Ethnicity on Attainment 
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Figure 15. Compensatory Effects of Student Effort and Developmental Reading Levels on 

Attainment. 
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Figure 16. Compensatory Effects of Student Effort and Developmental Reading Levels on 

Attainment. 
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Analyses of attainment revealed interesting results across student groups and levels of 

developmental need and subject area. Active and Collaborative Learning was expected to be a 

powerful predictor of shorter-term outcomes and Support for Learners for longer-term outcomes. 

However, not only was Active and Collaborative Learning the most consistent predictor of 
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attainment, which was the longest term outcome in the study, but Support for Learners was 

negatively related to attainment. However, Support for Learners was positively related to the 

other two outcomes of interest in this study. This implies that Support for Learners has a positive 

effect on shorter-term outcomes but not on longer-term outcomes. Nevertheless, overall results 

show that all forms of engagement are necessary for developmental students to successfully 

progress through the developmental sequence to ultimately attain their academic goals.  

Digging Beneath Benchmarks 

Benchmark scores provide a useful way of looking at conceptually related items that 

address key areas of student engagement. While CCSSE benchmarks give institutional leaders a 

broad perspective of areas impacting student success, it is important to dig beneath the 

benchmarks to understand which items have the most significant impact on outcomes. This type 

of analyses allows for a more focused approach when implementing policies and strategies 

intended to have a positive impact on student outcomes. 

An example of this analysis was conducted to get a better understanding of the inverse 

relationship found between attainment and Support for Learners. Recall the seven items making 

up the Support for Learners benchmark. How much does the college emphasize:  

1) Providing the support you need to help you succeed at this college; 

2) Encouraging contact among students from different economic, social, and racial or 

ethnic backgrounds; 

3) Helping you cope with your non-academic responsibilities (work, family, etc.); 

4) Providing the support you need to thrive socially; and 
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5) Providing the financial support you need to afford your education. 

The other two items ask about frequency of use of: 

6) Academic advising/planning services; and 

7) Career counseling services. 

An analysis of the independent effects of each of the Support for Learners survey items was 

conducted. 

Table 22 includes the independent effects of each of the survey items on attainment when 

accounting for the random effect of college. Survey items 3) Helping you cope with your non-

academic responsibilities (work, family, etc.), 4) Providing the support you need to thrive 

socially, and 7) Career counseling services emerged as significant, negative predictors of 

attainment. This implies that students that seek out career counseling services more frequently 

and students indicating that the college emphasizes helping them cope with non-academic 

responsibilities (work, family, etc.) and providing the support they need to thrive socially are less 

likely to attain a credential or transfer to a four-year university compared to their peers. 

Table 22. Attainment  Odds Ratios for Support for Learners Survey Items 

Support for Learners Survey Item Beta Sig. Estimate 

1) -0.168 0.159  

2) -0.078 0.434  

3) -0.247 0.017 0.781 

4) -0.226 0.035 0.798 

5) -0.043 0.639  

6) -0.079 0.161  

7) -0.3924 0.044 0.675 

Note: Estimates presented for significant predictors only. 
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 The three items from the Support for Learners benchmark that emerged as significant, 

negative predictors of attainment all deal with non-academic support. There are several possible 

explanations for these inverse relationships. Survey item 3) deals with coping with non-academic 

responsibilities including work, family, etc. Therefore, it is likely that students indicating that the 

college emphasizes support in these areas are also most likely to seek this type of support, 

making them more likely to encounter challenges such as work conflicts and childcare 

throughout their college careers. Similarly, survey item 7) deals with frequency of use of career 

counseling services. The implication here is the more a student seeks out career counseling, the 

more likely the student is to not attain his/her academic goal. This is a disturbing finding given 

that students seeking these services should do so to strengthen their academic pathway not to 

replace their current academic endeavors.  More research is necessary to understand this inverse 

relationship. Finally, survey item 4) deals with the college’s emphasis on providing the support 

necessary to thrive socially. This implies that the more social interaction students are engaged in 

the less likely they are to attain their academic goals. This finding brings up two important 

questions: what types of social interactions do colleges promote? and, how can they be improved 

to emphasize a culture of student success? Again, more research is necessary to understand this 

phenomenon. 

 CCSSE benchmarks provide a big picture understanding of the areas of student 

engagement that are most likely to lead to increased student outcomes. However, they provide 

only a starting point of where a college can improve student success. It is imperative to dig 

beneath the benchmarks to focus on particular areas for improvement. As was seen in the 

analysis of Support for Learners benchmark items, three survey questions were significantly 

related to attainment and hence require further exploration. As such, any analysis of benchmarks 
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should dig deeper by looking at individual survey results. This is one recommendation for further 

research. Other recommendations are suggested in the following chapter. 
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 CHAPTER 5  

Implications and Conclusion 

Recently described as a contemporary trend in higher education (Gonyea & Kuh, 2009), 

student engagement is a broadly defined term that represents the effort, both in time and energy, 

students commit to educationally purposeful activities including interaction with peers, faculty, 

course material, and support services across the college both inside and outside the classroom. 

Simply put, students must be engaged in their educational environment to be successful in 

college. Given the large—and growing—population of students needing developmental 

education, and traditionally low success rates for this population, it is imperative that more 

research focus on how to better serve this struggling population. 

Engagement strategies focusing on developmental college students are essential to their 

success. Research has shown that the more actively engaged students are in their education, the 

more likely they are to persist in college and achieve their academic goals; this phenomenon has 

been investigated in numerous studies of students from four-year institutions. The purpose of this 

study was to assess the impact of engagement on outcomes for developmental college students at 

community colleges, a population that has been over-scrutinized yet under-researched. 

Relationships between engagement and three critical outcomes for underprepared college 

students were investigated: developmental sequence completion, subsequent college-level course 

performance, and attainment. Similar to studies conducted on the four-year sector, the present 

study found similar effects of engagement on developmental students attending community 

colleges. While generally having a positive effect on outcomes, engagement has been proven to 

have compensatory effects for students which have been typically underserved including 
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minority, nontraditional age, and first-generation students. The present study found that the 

impact of engagement varies according to student characteristics and level of developmental 

course need and subject area. Further, the study suggests that certain types of engagement can 

have greater influence on students which characteristically are least likely to earn a college 

degree. 

Developmental course completion and subsequent college-level course performance were 

most consistently related to the Academic Challenge and Student Effort benchmarks. Academic 

Challenge is described as a compilation of survey items that assess the nature and amount of 

assigned academic work, the complexity of cognitive tasks presented to students, and the rigor of 

examinations used to evaluate student performance (CCSSE, 2003). These survey items for the 

Student Effort benchmark focus on students’ own behaviors and how they contribute to their 

learning and the likelihood that they will successfully attain their educational goals (CCSSE, 

2003). These benchmarks emphasize the role of the student and his/her interaction with course 

material. While student behaviors are highlighted here, developmental educators can influence 

student behavior by designing coursework that is challenging enough for students to do their best 

work and, hence, exert greater amounts of student effort.  

The results from analyses of attainment were somewhat surprising. While Active and 

Collaborative Learning was expected to be a powerful predictor of outcomes, it was 

hypothesized that it would have a greater impact on shorter term outcomes. However, Active and 

Collaborative Learning was the most consistent predictor of attainment which was the longest 

term outcome in the study. The Active and Collaborative Learning benchmark is composed of 

items relating to active learning activities where students collaborate with others to solve 

problems or master challenging content to develop valuable skills that prepare them to deal with 
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real-life situations and problems (CCSSE, 2003). It is these active learning activities that have 

the greatest positive impact on student success. As students in developmental courses are 

learning the skills necessary to be successful college students, it is imperative that they be 

actively engaged with the course material. While some students may be more intrinsically 

motivated to engage course material than others, engagement can be promoted by developmental 

educators through active and collaborative learning activities both inside and outside the 

classroom.    

Another consistent predictor of attainment was Support for Learners. However, this 

benchmark was negatively related to attainment. This was the most surprising finding from the 

study as previous studies have shown that Support for Learners has the most powerful, positive 

impact on longer term outcomes. The Support for Learners benchmark is composed of survey 

items that deal with the level of satisfaction with important college support services and forming 

positive relationships among groups on campus (CCSSE, 2003). More research is necessary to 

understand the inverse relationship that emerged in these analyses. The implications of these 

results are that for developmental students the more frequently they use and are satisfied with 

student support services, the less likely they are to attain their academic goals. 

The remainder of this chapter presents a summary of study findings and related 

conclusions. First, the conceptual framework that guided the study is reviewed. Then, results are 

presented by each research question and accompanying hypotheses are discussed. Implications of 

these findings for developmental education programs, educators, and higher education leaders 

are discussed. Finally, the chapter concludes with implications for future research. 
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Study Overview 

Increasing proportions of recent high school graduates are entering postsecondary 

institutions underprepared for college-level coursework. In addition, a growing population of 

nontraditional age students are returning to college to earn credentials that will make them more 

marketable in an increasingly difficult job market. Both of these populations of students are most 

likely to attend community colleges. Academic misalignment between K-12 and postsecondary 

institutions as well as lack of preparation in other important areas continues to be a problem 

inhibiting students from attaining their academic goals. While community colleges serve the 

majority of underprepared college students, they must do a better job of meeting students where 

they are to help them succeed. The nation’s tightening economy threatens to reduce support 

critical for struggling, developmental college students. Community colleges must make the best 

of their limited resources to fulfill not just their open door mission but also help students achieve 

their academic goals. 

Developmental education has been influenced by several theoretical frameworks 

including student development theory and transformative theory. Both of these theories focus not 

only on the cognitive domain, but also on affective and cultural aspects of learning (Higbee, 

Arendale, & Lundell, 2005). Another influential framework is sociological theory which 

suggests that the initial or pre-enrollment characteristics of students need to be taken into account 

to understand the effects of college on student development (Pascarella, 1985; Chickering 1969).  

Consequently, Astin’s (1993) input-environment-outcome (I-E-O) model was used as a 

conceptual guide for understanding the impact of engagement on college student development. 

This model allows for consideration of student characteristics as well as consideration of the 

important role that institutions play in contributing to student development. 
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 Elements of the input-environment-outcome model include the following: the 

characteristics of the student at the time of initial entry to the institution, or inputs; exposure to 

the college environment including programs, policies, faculty, and peers, or environment; and 

students’ characteristics after exposure to the environment, or outcomes (Astin, 1993). Inputs 

considered in this study were student characteristics and developmental course need. 

Environment variables considered were institution level variables and engagement measures. Out 

of all the independent variables that were analyzed, only environment, engagement indicators 

can be influenced by policymakers and college leaders. Finally, the three outcomes of interest for 

this study focus on critical benchmarks for all developmental college students: developmental 

course completion, subsequent college-level course performance, and attainment. 

The relationship between the five CCSSE benchmarks and three critical outcomes for 

developmental students were investigated in depth in the study. For each research question, 

preliminary analyses were conducted using descriptive statistics. Then, for each outcome 

variable a set of control variables were established to assess the net effect of the engagement 

measures. Subsequently, a series of hierarchical linear models were analyzed. First, an 

unconditional model was analyzed with only the outcome variable as a dependent variable and 

students within colleges included as a random effect. Then, each of the five CCSSE benchmarks 

were independently added to the model followed by student characteristics as controls. Finally, 

the compensatory effects of engagement were analyzed through a series of analysis of the 

interaction effects of engagement and student characteristics.   

Question 1: How is engagement related to developmental sequence completion? The 

first research question is critical to understanding best practices in developmental education. 

Numerous studies have found that students completing developmental coursework reach 
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comparable levels of attainment when compared to entering students assessed as college-ready 

(Bahr, 2007; Roueche & Roueche, 1999). Hence, it is imperative that more research be 

conducted on this particular outcome as developmental sequence completion essentially evens 

the playing field for underprepared college students.  

 Students’ developmental course need varied across the sample with some students 

needing only one developmental course in one subject area to nine or more developmental 

courses across all three subject areas. Students in the study sample needed to have completed all 

of their developmental coursework to be identified as successfully completed developmental 

coursework. Only one-third of students in the sample met this criterion. 

First, an independent sample t-test established differences in mean engagement scores for 

students completing versus not completing developmental coursework. Results revealed a 

statistically significant difference in Academic Challenge scores with students completing their 

developmental coursework scoring higher than their peers not completing such coursework. No 

other CCSSE benchmark emerged as a significant predictor of developmental sequence 

completion in this preliminary analysis.  

A subsequent analysis went deeper by taking into consideration student characteristics 

and the educational environment. A set of control variables was established to assess the net 

effect of each benchmark on developmental sequence completion. The following control 

variables accounted for almost a quarter of the variability in outcome scores: gender, cohort, 

college size, location, levels of developmental English, and total developmental courses. When 

taking these variables into account, logistic regression analysis revealed that Student Effort was 

the only engagement measure to significantly predict developmental sequence completion. The 
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odds ratio for this predictor revealed the powerful impact of this benchmark on the outcome as a 

student scoring one point higher on Student Effort is more than three times more likely to 

complete developmental coursework.   

Developmental sequence completion was initially investigated with several frequency 

distributions to assess differences in developmental sequence completion by student and 

institutional characteristics. When compared to other racial and ethnic groups, Hispanic students 

were most likely to complete their developmental coursework. Additionally female, traditional-

age, not first-generation, and full-time students were most likely to complete their developmental 

courses when compared to their counterparts in the other group. When looking at institutional 

characteristics, students from large colleges were at least ten percentage points more likely to 

complete their developmental coursework. Further, students from suburban colleges were much 

more likely to complete their developmental courses when compared to students from urban and 

rural settings. While these preliminary frequency distributions were interesting, differences were 

not statistically significant when properly assessing the nested nature of the data using HLM 

models. 

The final set of analyses for developmental sequence completion was a series of 

hierarchical linear models which appropriately assessed the nested nature of the sample data. 

When outcomes were modeled by students within schools, the variability in scores seen in the 

logistic regression analysis by other college-level characteristics disappeared. Therefore, only 

student characteristics were further investigated. The first set of HLM analyses considered each 

of the five CCSSE benchmarks and student characteristics independently. The second set 

investigated the effects of the benchmarks when controlling for student characteristics. The final 
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set attempted to assess the compensatory effects of engagement by analyzing the interaction 

effects of benchmarks and student characteristics. 

The independent analysis of each of the CCSSE benchmarks again revealed the 

significance of the Academic Challenge benchmark and an odds ratio indicating that a student 

scoring one point higher on Academic Challenge is about twice as likely to complete 

developmental coursework. As far as student characteristics, only enrolment status, math, 

reading, English, and total developmental courses emerged as significant indicating that students 

enrolled on a part-time basis and needing more developmental courses in each subject area and 

overall are less likely to complete developmental coursework. These findings are to be expected. 

However, the lack of statistically significant differences in the probability of completing 

developmental coursework for minority and other traditionally underserved groups was also 

telling. This indicates that the developmental student population is more homogeneous in that all 

sub groups from this population face similar challenges when it comes to student success.  

 The analysis of control variables with the benchmarks confirms the significance of 

Academic Challenge, when controlling for race/ethnicity, age, and developmental English levels, 

and Student Effort, when controlling for developmental Math and English levels, and total 

developmental courses. The interaction effects that emerged as significant further confirm the 

influence of Academic Challenge and Student Effort.  The interaction effect of Academic 

Challenge and levels of developmental Math demonstrate that the more developmental Math 

courses the student needs, the greater the positive influence Academic Challenge has on 

developmental sequence completion. Similarly, for Student Effort and reading, the more 

developmental reading courses needed, the greater the influence of Student Effort on 

developmental sequence completion. Given the significant challenge that developmental reading 
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and multiple levels of remediation in math pose for students as evidenced by previous research 

studies (Bahr, 2007; Stocking, 1995; Wirt et al, 2004), these findings are of utmost importance 

for developmental educators. 

It was hypothesized that Active and Collaborative learning would have the greatest 

positive influence on developmental sequence completion. This hypothesis was informed by 

previous research by Pascarella and Terenzini’s (2005), Braxton, Milem, and Sullivan, (2000),  

and Murray and Lang (1997) which found that active learning environments have a powerful 

positive impact on course completion. However, the particular population of interest in this study 

likely differed significantly from previous research. In the present study, Active and 

Collaborative Learning only emerged as a significant predictor when part of an interaction with 

age, levels of developmental Math, and total developmental courses. Active and Collaborative 

Learning positively influenced completion of nontraditional age students, and students needing 

multiple Developmental math courses. However, the effect of this outcome was slightly negative 

for younger, traditional age students and students not needing any or only one developmental 

math course. Therefore, while some positive effects can be gleaned for this engagement measure, 

overall Academic Challenge and Student Effort were more consistent positive predictors of 

developmental sequence completion. 

Question 2: How is engagement related to subsequent college-level course 

performance? Developmental courses are designed for students to be successful in their college-

level coursework. Essentially, the quality of the developmental experience can be assessed by 

how students perform in subsequent college-level coursework. Therefore, this analysis was 

conducted on students that had successfully completed developmental coursework in their 

respective subject area. Given the small number of students that completed their developmental 
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coursework, the sample size decreased considerably. Out of the 1,077 students assessed as 

needing developmental Math, only 405 (38%) students subsequently attempted a college-level 

Math course. College-level English was attempted by 448 (59%) of the 754 students assessed as 

needing college-level English or Reading. On a performance scale of zero to four, the mean 

college-level gpa was 2.42 while the college-level English mean score was 2.33.  

 The relationship between engagement and college-level course performance was 

established using correlation analyses. Only one benchmark in one subject area emerged as a 

significant predictor: Student Effort in college-level English. For the subsequent regression 

analyses, a set of control variables was established for each subject area. College-level English 

control variables, levels of developmental Reading, cohort, location, and age, accounted for 

about 9% of variability in scores. College-level Math control variables, cohort, age, and 

race\ethnicity, only accounted for 6% of the variability in scores. These controls as well as each 

of the five CCSSE benchmarks were used in regression analyses to assess the independent effect 

of engagement on performance outcomes. These analyses, however, did not result in any 

significant effects.   

The final set of analyses for college-level course performance was a series of hierarchical 

linear models. As was seen in the previous outcome variable, when performance was modeled by 

students within schools, the variability in scores seen in the regression analysis by the institution-

level characteristic location disappeared. As a result, only student characteristics were further 

investigated. The first set of HLM analyses considered each of the five CCSSE benchmarks and 

student characteristics independently. The second set investigated the effects of the benchmarks 

when controlling for student characteristics. The final set attempted to assess the compensatory 
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effects of engagement by analyzing the interaction effects of benchmarks and student 

characteristics. 

 The first set of HLM analyses attempted to account for differences in performance scores 

by benchmark; however, none of the engagement measures emerged as significant. A look at 

performance scores by student characteristics revealed that Hispanic and traditional age students 

have lower college-level English performance scores when compared to their peers. College-

level Math scores are significantly lower for Black and traditional age students. The results by 

race/ethnicity are not too surprising as minority students tend to underperform their white peers. 

Results for age, however, show that nontraditional age students initially assessed as needing 

developmental coursework in any subject area perform better than their younger peers after 

remediation. Other predictors of college-level Math performance are: levels of developmental 

math, reading, English, and total developmental courses. This implies that a student reaching 

college-level Math performs lower according to each developmental course needed by subject 

and overall. On the other hand, no additional effects emerged for college-level English, 

indicating that regardless of level of remediation in any subject area, students reaching college-

level English perform at comparable levels.  

 The next set of HLM analyses control for the effects of student characteristics when 

analyzing the impact of engagement on college-level course performance. The impact of 

engagement when considering controls was mixed. For college-level English, when controlling 

for first-generation status, Support for Learners positively impacts performance. However, for 

college-level Math course performance, the effect of Student-Faculty Interaction when 

controlling for age and first-generation status was negative as was the effect of Support for 

Learners when controlling for first-generation status. 
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 The final HLM analyses of college-level course performance investigate the 

compensatory effects of engagement. While generally having a positive effect on college-level 

English performance, Support for Learners had a greater positive impact on male students and 

Active and Collaborative Learning had a powerful effect on part-time students when compared 

to their peers. Other interaction effects predicting college-level English performance are levels of 

developmental Reading and Active and Collaborative Learning and Academic Challenge. These 

effects indicate that for students not needing a developmental Reading course or only needing 

one course, both engagement measures had a positive effect on performance. Alternatively, for 

students needing multiple developmental Reading courses, engagement had a negative effect on 

this outcome. 

 Analyses of college-level Math performance showed similar results when analyzing 

outcomes for students needing multiple levels of remediation in the subject area. For students 

placing into one or two developmental courses, both Academic Challenge and Student Effort are 

positively related to performance in college-level Math. However, these benchmark scores did 

not have the same positive effect for students placing into the lowest levels of developmental 

math. This indicates that for these at-risk students, high levels of engagement may not be enough 

to perform at comparable levels of their peers needing less remediation. 

 It was hypothesized that Academic Challenge would have the most powerful impact on 

college-level course performance. The rationale for this hypothesis was supported by research 

conducted by Barkley (2010) and Pascarella and Terenzini (2005) relating that the higher the 

expectations placed on students, the more likely they are to perform their best work. Indeed, 

results from this study show that Academic Challenge was one of the most consistent predictors 
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of college-level course performance across subject areas. Another benchmark that consistently 

predicted performance was Student Effort. 

Question 3: How is engagement related to attainment? Community college students 

have high aspirations to attain postsecondary credentials and/or transfer to four-year institutions. 

The ultimate goal of developmental education is to prepare students for college-level coursework 

so that they ultimately meet their academic goals. In the study sample, only about one out of 

every ten students (9.8%) earned a degree, certificate, or transferred to a four year university. As 

previously mentioned, while all records included at least one full academic year of data, and 

most had at least four semesters of data, results for this outcome variable may have been more 

powerful with a dataset spanning a longer period as many community college students—

particularly those needing multiple levels of developmental education—take more than two years 

to attain their academic goals. 

The first analysis for this outcome variable was an independent sample t-test which 

assessed the differences in benchmark scores by attainment. None of the benchmark scores 

emerged as significant predictors of attainment. A logistic regression analysis was then 

conducted after creation of a list of control variables for the model. The control variables cohort, 

location, enrolment, age, and levels of developmental math all accounted for about 13 % of the 

variability in outcomes. Beyond the variability accounted for by these variables, the Support for 

Learners benchmark emerged as a significant predictor of attainment. However, results indicate a 

negative relationship between Support for Learners and attainment. 

Preliminary analysis for attainment consisted of frequency distributions to assess 

differences in attainment by student and institutional characteristics. These analyses revealed that 
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Hispanic, male, traditional-age, first-generation, and part-time students were least likely to earn a 

certificate, degree, or transfer when compared to their peers. Further, students from small and 

rural college settings were most likely to earn a credential or transfer. Differences by institution-

level characteristics, however, were not statistically significant when properly assessing the 

nested nature of the data using HLM. On the other hand, even when using HLM, statistically 

significant differences by student-level characteristics race/ethnicity, first-generation status, and 

enrollment status remained.  

The next set of analyses looked at the independent effect of each of the five CCSSE 

benchmarks on attainment. Both Active and Collaborative Learning and Support for Learners 

emerged as significant predictors. However, the direction of the relationship differed for both 

benchmarks. While Active and Collaborative Learning had a significant positive effect, Support 

for Learners had a negative effect on attainment. The effects of these two benchmarks are 

confirmed further when controlling for different student characteristics. When controlling for 

race/ethnicity, sex, and age, Active and Collaborative Learning positively affects attainment. On 

the other hand, when controlling for race/ethnicity, sex, and enrollment, Support for Learners 

negatively effects attainment. 

 The final set of analyses of attainment investigated the compensatory effects of 

engagement. A couple of significant interactions emerged that are worth noting. While generally 

having a positive effect on all student groups, Active and Collaborative Learning had a more 

positive, powerful influence on attainment of Black students. Another interesting interaction 

emerged between Academic Challenge and race/ethnicity. For both Black and Hispanic students, 

Academic Challenge had a positive effect on attainment. However, attainment of white students 

was negatively influenced by Academic Challenge. For levels of developmental Reading, both 
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Student-Effort and Student-Faculty Interaction had a positive effect on students needing at least 

one developmental course and a negative effect on students not needing any remediation in 

Reading. 

 As is to be expected, levels of developmental math, reading, English, and total 

developmental courses were negatively related to attainment. However, when controlling for 

levels of developmental English, Active and Collaborative Learning and Student Effort are 

significant effects of attainment. Active and Collaborative Learning is also significant when 

controlling for levels of developmental Reading and total developmental courses. Support for 

Learners continued to have a significant, negative effect on attainment when controlling for 

levels of developmental Math.   

It was hypothesized that attainment would be most positively influenced by Support for 

Learners. The rationale behind this hypothesis was that longer term outcomes are most strongly 

related to the level of support a student receives from the college community. This rationale was 

supported by numerous studies analyzing the positive influence that student support services 

have on persistence and overall student success (Pascarella & Terenzini, 2005). This hypothesis 

was proven to be incorrect for the population of interest in this study as Support for Learners and 

attainment had an inverse relationship. Alternatively, Active and Collaborative Learning was a 

consistent, positive predictor of attainment and even proved to have a more significant influence 

on attainment of minority students. 

In order to get a better understanding of the inverse relationship between attainment and 

Support for Learners, an analysis of each of the survey items was conducted.  Three of the seven 

items from the Support for Learners benchmark emerged as significant, negative predictors of 
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attainment. All three deal with non-academic support including how the college emphasizes help 

with non-academic responsibilities, support necessary for students to thrive socially, and 

frequency of use of career counseling services. While several possible explanations for these 

inverse relationships were given previously, all require further exploration. 

Implications 

 Community colleges continue to serve a growing proportion of America’s population in 

search of postsecondary education. Their low tuition rates and convenient locations have made 

them a desirable place to earn certificates, degrees, or transfer for students graduating area high 

schools as well as nontraditional age students seeking to improve their career options. 

Community colleges have become the go to place for all of a community’s needs. Their open-

door policies, however, while guaranteeing access, do not guarantee success. In fact, for far too 

many students community college is where students come to realize that higher education may 

not be for them. 

The current graduation rate for underprepared college students of less than one quarter is 

unacceptable. Community colleges must do more to engage their students in their educational 

environment so that they may be successful. Assessing the extent to which underprepared 

students are actively engaged in meaningful educational experiences, and the relationship 

between engagement and student outcomes, will help colleges implement strategies leading to 

increased outcomes for underprepared college students. In order to increase the graduation rate 

for this population, community college leaders must focus on what really works for 

developmental students. Therefore, it is imperative that research-proven best practices be shared 

with the college community and enacted so that developmental students have an improved 

probability of success.  
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Unlike studies focusing on particular interventions or conducted on a single college 

campus, the current study was designed to examine the impact of engagement across institutions 

implementing a wide array of student success initiatives. Hence, the Input-Environment-

Outcome conceptual framework served as a guide for ensuring that both student and institutional 

sources of variability were accounted for in the analyses. This framework was selected because 

of its emphasis on both student characteristics upon entry and environmental factors, including 

college characteristics, on student development. Out of all potential influencing input and 

environmental factors examined, the engagement measures were the only measures that can be 

manipulated by college leaders through policies and programs. Hence, it was of utmost 

importance to control for as much variability as possible to assess the net effects of engagement. 

As the focus of the research was to understand the impact of engagement on outcomes 

across colleges, a multilevel approach was necessary to account for multiple sources of 

variability present in the dataset.  Hierarchical Linear Models (HLM) give researchers the ability 

to account for variability present in nested data such as the current dataset including students 

nested within colleges. Inferences made from analyses of this type of data while not accounting 

for the multiple sources of variability would yield misleading results.  

Before including student characteristics and engagement measures into any analysis, two 

institution-level variables were considered as controls in HLM analyses to account for 

differences in engagement that can be attributed to college size and location. However, neither 

college size nor location was a significant predictor of engagement after accounting for the effect 

of students nested within colleges. While not considered further in any subsequent analyses, lack 

of statistical significance for these two variables is in itself a significant finding. While research 

predominantly conducted on four-year institutions has found that college size is negatively 
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related to engagement, according to McClenney (personal communication, April 1, 2011), such 

an effect has not been found in the two-year sector probably because even larger community 

colleges tend to have smaller class sizes.  

Similar to studies conducted on the four-year sector, the present study found similar 

effects of engagement on developmental students attending community colleges. While generally 

having a positive effect on outcomes, engagement has been proven to have compensatory effects 

for students which have been typically underserved including minority, nontraditional age, and 

first-generation students. Further, the present study found that the direction of the relationship 

between engagement and outcomes varies according to student characteristics and level of 

developmental course need and subject area. While the implications of these findings are that 

engagement can have a negative impact on certain student groups, an unintended consequence of 

these findings is that engagement strategies be limited or eliminated altogether. On the other 

hand, it is important that more research focus on understanding why this negative relationship 

exists and how engaging strategies can be implemented to benefit all students.  

This study includes research proven best-practices specifically focusing on the 

developmental student population. It emphasizes the importance of all types of engagement for 

the progression of students through developmental education to degree completion or transfer. 

While there is much more to be learned about best practices in developmental education, overall 

study results show the positive impact and potential of targeted engagement practices on 

developmental student outcomes.   
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Future Research 

While there is limited research in the developmental education arena, particularly on 

developmental students attending community colleges, the current study provides some new 

directions for strengthening the relationship between engagement and outcomes on this 

population of students. As was previously mentioned, it is important to dig beneath the 

benchmarks. CCSSE benchmarks provide a big picture understanding of the areas of student 

engagement supported by research to increase student retention, persistence, and overall success. 

However, they provide only a starting point of possible areas for improvement; it is imperative to 

analyze individual survey items to gain focus on particular strategies or policies that may 

improve student success. 

A review of the variance components for each of the unconditional and conditional 

models suggests some areas for further inquiry. Conditional models suggest that there is much 

overall variability unaccounted for in the analyses. Appendix P shows a summary of the 

significant effects and accompanying R
2
 values for all of the models considered in the study. 

While one of the stepwise logistic regression analyses previously described of developmental 

sequence completion accounted for up to 25% of the variability in outcome scores, as seen in 

Appendix P, the most any of the hierarchical linear models accounted for was about 4% of the 

variability in any of the three outcomes leaving a lot of unaccounted for variability. While the 

models were run in an attempt to understand how engagement relates to certain student and 

institutional characteristics, analyses of multiple characteristics would yield more of the 

unaccounted for variability.  

Unconditional models for each of the outcomes reveal that there is much more variability 

within schools, or at the student-level, than between schools. Given that the within school 
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variance component is fixed for hierarchical, logistic models at 3.29 according to Snijders and 

Bosker (1999), a comparison of the variance components for three outcomes reveals: 

 the variance component within schools is nearly four times the size of the variance 

component between schools for developmental sequence completion; 

 the variance component within schools is nearly four times the size of the variance 

component between schools for college-level English and nearly five times the size of the 

variance component between schools for college-level math performance; and 

 the variance component within schools is about fifteen times the size of the variance 

component between schools for attainment.  

Variance comparisons indicate that while colleges differ in their average completion, 

performance, and attainment rates, there is much more variation among students within schools, 

particularly for attainment.  

A review of the variance components suggests that there is much more variability to 

account for at the student-level within colleges. Therefore, institutional leaders should not be 

satisfied with only benchmarking student outcomes against other colleges. Instead, they must 

look within their respective college to understand why students are having such disparate 

outcomes. Is it lack of consistent application of institutional practices that lead to such variability 

in outcomes? Or, are there particular student characteristics and attributes that lead to higher or 

lower success rates? These questions lead to further research possibilities including the creation 

of a predictive model of developmental sequence completion, subsequent college-level course 

performance, or attainment so that proactive interventions can be put into place for the most 

vulnerable students. Further, a suggestion for future research is to include more student-level 

variables in the analysis. Some interesting possibilities could include high school transcript 
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information and participation in college programs and activities including TRIO programs, 

learning communities, service learning, just to name a few.  

Results for longer-term outcomes in the study should be taken with caution. As explained 

in Chapter 3, while most observations included at least two academic years worth of data, over a 

quarter of the students in the study sample needed to take five or more developmental courses. 

While one of the current trends in developmental education is to fast-track students through the 

remedial sequence (Edgecombe, 2011), it is unrealistic to expect for students with multiple levels 

and/or subject areas of remediation to attain a credential or reach transfer status in only two 

years. In fact, even the three-year graduation rate period set by the National Center for Education 

Statistics for community college students has been criticized (Bailey, Jenkins, & Leninbach, 

2005). Therefore, it is recommended that the current study be replicated with a dataset including 

at least three academic years of data for full-time students and five academic years of data for 

part-time students. 

Another recommendation is that similar analyses be conducted with a larger dataset in 

terms of number of observations and with outcomes tied to university transcript data. The three 

outcomes of interest selected for this study intended to follow developmental student progression 

from developmental coursework through attainment of educational goals. However, upon 

analysis of this progression out of the 113 students that earned a credential or transferred to a 

four year university, only 32 (28%) followed the intended progression. The other 81 (72%) 

students transferred to a four year university before completing critical benchmarks including the 

developmental sequence or the subsequent college-level course. While university transfer should 

indeed be considered a success for students seeking a bachelor’s degree, it is unclear whether 

these students ultimately reached their educational goals.  
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Student progression through the developmental sequence has been analyzed by Bailey, 

Jeong, and Cho (2010) and found that more students do not complete their developmental 

coursework because they fail to enroll in subsequent developmental courses not because they 

failed such coursework. Similar results were found for completing subsequent gatekeeper 

courses—failure to enroll in the subsequent college-level course was a greater barrier than course 

failure or withdrawal (Bailey, Jeong, & Cho, 2010). Given these findings and the analysis of 

student progression in the current analysis, it is difficult to attribute lack of developmental 

student success to ineffective developmental course practices alone. Instead, it is important to 

gain a better understanding of why students are not enrolling in subsequent developmental or 

college-level courses after successfully completing a developmental course. This is the final 

research recommendation resulting from the current analysis and is a critical area of inquiry for 

developmental educators. 

Conclusion 

The various analyses conducted answered each of the research questions and confirmed 

the hypotheses under investigation. Results were most interesting when assessing controls and 

interaction effects of engagement on a variety of student groups. Overall, Academic Challenge 

and Student Effort had the most significant relationships with developmental sequence 

completion and subsequent college-level course performance. While Active and Collaborative 

Learning had a significant positive relationship with attainment, there was an inverse relationship 

between Support for Learners and this outcome. As was seen repeatedly throughout the study, 

those students needing the most remediation are also the students with highest engagement 

scores implying that they are working harder and achieving less. A dataset including more 

academic terms would shed further light on this outcome. 
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It is simply not enough for community colleges to provide access by offering 

developmental courses; they must also effectively provide the accompanying support and create 

conditions that promote learning for students to be successful.  It is crucial for underprepared 

college students to complete their developmental coursework and attain college readiness, 

evening the playing field for this at-risk population. Educators of developmental college students 

must be aware of best practices in developmental education, particularly those that lead to 

improved outcomes. Study results support the powerful influence that engagement has on 

underprepared college students. Hence, best practices in developmental education must include 

engaging practices throughout the college curriculum. 
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APPENDICES 

 

Appendix A. Percentage of Students Completing Developmental Sequence by Student and 

Institutional Characteristics 

 

Variable 

Completed Developmental 

Coursework (%) 

Race and Ethnicity  

   Black, non-Hispanic 31.6 

   White, non-Hispanic 32.1 

   Hispanic 34.7 

   Other 29.8 

  

Gender  

   Male 29.2 

   Female 34.7 

  

Age  

   18 – 24 34.6 

   25 + 27.5 

  

First-Generation Status  

   First-Generation 29.3 

   Not First-Generation 37.5 

  

Enrolment   

   Part-Time 29.7 

   Full-Time 33.7 

  

College Size  

   Small 31.7 

   Medium 28.2 

   Large 41.9 

   Extra-Large 31.8 

  

College Location  

   Urban 31.9 

   Suburban 

   Rural 

45.8 

24.0 
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Appendix B. Percentage of Student Earning a Certificate/Degree or Transferring to a Four-Year 
Institution by Student and Institutional Characteristics 

 

Variable 

Earned a Certificate/Degree or 

Transferred (%) 

Race and Ethnicity  

   Black, non-Hispanic 10.2 

   White, non-Hispanic 11.8 

   Hispanic 6.4 

   Other 13.2 

  

Gender  

   Male 8.6 

   Female 10.1 

  

Age  

   18 – 24 9.1 

   25 + 11.4 

  

First-Generation Status  

   First-Generation 8.9 

   Not First-Generation 11.4 

  

Enrolment   

   Part-Time 5.3 

   Full-Time 11.2 

  

College Size  

   Small 11.9 

   Medium 8.5 

   Large 4.4 

   Extra-Large 7.3 

  

College Location 

   Urban 

 

9.0 

   Suburban 8.3 

   Rural 13.2 
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Appendix C. Performance on Subsequent College-Level Course by Student and Institutional 
Characteristics 

 

Variable 

Mean College-

Level Math 

Performance [sd] 

Mean College-

Level English 

Performance [sd] 

Race and Ethnicity  

   Black, non-Hispanic 1.91 [1.52] 2.29 [0.95] 

   White, non-Hispanic 2.42 [1.31] 2.27 [1.08] 

   Hispanic 2.57 [1.14] 2.33 [0.93] 

   Other 2.64 [1.14] 2.56 [0.85] 

  

Gender  

   Male 2.47 [1.31] 2.25 [0.96] 

   Female 2.39 [1.30] 2.36 [0.98] 

  

Age  

   18 – 24 2.36 [1.27] 2.26 [1.00] 

   25 + 2.66 [1.35] 2.63 [0.90] 

  

First-Generation Status  

   First-Generation 2.44 [1.30] 2.34 [0.99] 

   Not First-Generation 2.50 [1.27] 2.35 [0.97] 

  

Enrolment   

   Part-Time 2.37 [1.44] 2.42 [1.05] 

   Full-Time 2.43 [1.26] 2.31 [0.96] 

  

College Size  

   Small 2.45 [1.33] 2.33 [1.03] 

   Medium 2.26 [1.19] 2.50 [0.71] 

   Large 2.24 [1.34] 2.31 [0.82] 

   Extra-Large 2.59 [1.04] 2.14 [1.02] 

  

College Location  

   Urban 2.38 [1.25] 2.38 [0.91] 

   Suburban 

   Rural 

2.90 [1.09] 2.58 [0.72] 

2.09 [1.40] 2.12 [1.15] 
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Appendix D. Control Variables for First Outcome Variable, Developmental Sequence 
Completion 

Variables Considered as Controls Beta Std Error Sig. 

Intercept 0.529 0.419 0.207 

Gender (Male) -0.496 0.182 0.006 

Cohort (2001) -14.814 689.5 0.983 

Cohort (2002) 1.490 0.247 <0.001 

Cohort (2003) 0.901 0.227 <0.001 

College Size (Small) -0.313 0.326 0.337 

College Size (Medium) -0.012 0.355 0.972 

College Size (Large) 0.748 0.358 0.037 

Location (Urban) -0.008 0.266 0.975 

Location (Suburban) 0.753 0.267 0.005 

Levels of Developmental English 0.319 0.147 0.030 

Total Developmental Courses -0.720 0.075 <0.001 

Note: Stepwise Logistic Regression Used to Find Control Variables 

R
2
: 0.2446  

 

Appendix E. Control Variables for Second Outcome Variable, College-Level English 
Performance  

Variables Considered as Controls Beta Std Error Sig. 

Intercept 2.120 0.165 <.001 

Levels of Developmental Reading -0.043 0.061 0.487 

Cohort (2001) 0.777 0.413 0.061 

Cohort (2002) 0.600 0.139 <.001 

Cohort (2003) 0.428 0.135 0.002 

Location (Urban) 0.173 0.111 0.118 

Location (Suburban) 0.386 0.157 0.015 

Age (18 – 24 yrs old) -0.391 0.125 0.002 

Note: Stepwise Regression Used to Find Control Variables 

R
2
: 0.0930 

 

Appendix F. Control Variables for Second Outcome Variable, College-Level Math Performance  

Variables Considered as Controls Beta Std Error Sig. 

Intercept 2.501 0.220 <.001 

Cohort (2001) -0.032 0.544 0.952 

Cohort (2002) 0.243 0.199 0.223 

Cohort (2003) 0.383 0.199 0.055 

Race/Ethnicity (Black) -0.066 0.201 0.001 

Race/Ethnicity (Other) 0.067 0.213 0.753 

Race/Ethnicity (Hispanic) 0.125 0.156 0.423 

Age (18 – 24 yrs old) -0.365 0.163 0.026 

Note: Stepwise Regression Used to Find Control Variables 

R
2
:  0.059 
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Appendix G. Control Variables for Third Outcome Variable, Attainment 

Variables Considered as Controls Beta Std Error Sig. 

Intercept -2.030 0.612 0.001 

Cohort (2001) 3.491 0.756 <0.001 

Cohort (2002) 3.167 0.548 <0.001 

Cohort (2003) 1.552 0.558 0.006 

Location (Urban) -0.860 0.309 0.005 

Location (Suburban) -0.885 0.390 0.023 

Levels of Developmental Math -0.523 0.126 <0.001 

Enrolment (Part-Time) -1.185 0.360 0.001 

Age (18 – 24 yrs old) -0.640 0.295 0.030 

Note: Stepwise Logistic Regression Used to Find Control Variables 

R
2
: 0.1247 
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   Appendix H. Developmental Sequence Completion including CCSSE benchmarks and Student Characteristics as Controls 
 Active and 

Collaborative 

Learning 

Academic Challenge  Student Effort  Student-Faculty 
Interaction 

Support for 
Learners  

Student Characteristic  Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Race/Ethnicity  0.077 (0.411) 0.748 (0.400)+ 0.415 (0.436) 0.070 (0.359) -0.047 (0.308) 

Sex  0.037 (0.415) 0.655 (0.401) 0.281 (0.442) 0.061 (0.362) -0.121 (0.309) 

Age  0.061 (0.424) 0.695 (0.407)+ 0.434 (0.453) 0.094 (0.371) -0.012 (0.315) 

First-Generation Status  -0.450 (0.473) 0.669 (0.449) 0.592 (0.495) -0.260 (0.418) -0.181 (0.953) 

Enrolment Status  -0.058 (0.415) 0.649 (0.400) 0.324 (0.435) -0.027 (0.363) -0.111 (0.306) 

Math Levels  0.010 (0.423) 0.650 (0.409) 0.764 (0.452)+ 0.087 (0.370) 0.053 (0.316) 

Reading Levels  0.065 (0.435) 0.555 (0.413) 0.737 (0.454) -0.018 (0.379) 0.456 (0.325) 

English Levels  0.273 (0.425) 0.833 (0.408)* 0.951 (0.455)* 0.368 (0.374) 0.356 (0.319) 

Total Developmental Courses  0.189 (0.449) 0.652 (0.425) 1.422 (0.480)
**

 0.277 (0.390) 0.700 (0.338)
* 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 

 

 

 

Appendix I. Developmental Sequence Completion by Student Characteristics and Interactions with CCSSE Benchmarks 
  Active and 

Collaborative 

Learning 

Academic 

Challenge  

Student Effort  Student-Faculty 

Interaction 

Support for 

Learners  

Student Characteristic Coefficient (SE) OR Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Black -0.064 (0.211) 0.938 0.261 (1.178) -0.429 (1.167) -0.443 (1.327) 0.121 (1.085) 0.150 (0.913) 

Hispanic -0.024 (0.168) 0.976 0.018 (0.932) -0.015 (0.918) -0.208 (0.999) -0.623 (0.814) 0.358 (0.710) 

Other -0.114 (0.267) 0.893 0.946 (1.546) -0.017 (1.603) 2.865 (1.711)+ -0.027 (1.397) -0.663 (1.105) 

Male -0.221 (0.144) 0.802 0.332 (0.890) 0.559 (0.893) 1.665 (0.963)+ 0.719 (0.780) 0.448 (0.651) 

Traditional age   0.095 (0.176) 1.100 -2.622 (1.085)* -0.984 (0.998) 0.611 (1.148) -0.441 (0.954) 0.115 (0.779) 

First-Generation  -0.206 (0.160) 0.814 -0.513 (0.965) -1.064 (0.927) -0.850 (1.014) -0.748 (0.868) -0.966 (0.715) 

Part-Time  -0.286 (0.158)+ 0.751 1.115 (1.033) 0.305 (0.936) 0.457 (1.042) -0.272 (0.915) 0.402 (0.725) 

Math Levels  -0.630 (0.077)*** 0.533 1.200 (0.408)** 0.849 (0.420)* 0.314 (0.440) 0.581 (0.364) 0.172 (0.324) 

Reading Levels  -0.913 (0.103)*** 0.401 0.319 (0.574) 0.447 (0.594) 1.052 (0.619)+ -0.037 (0.519) 0.904 (0.445)* 

English Levels  -0.769 (0.105)*** 0.464 -0.246 (0.552) 0.093 (0.561) 0.132 (0.573) 0.247 (0.461) -0.024 (0.415) 

Total Developmental Courses  -0.559 (0.053)*** 0.549 0.613 (0.294)* 0.418 (0.309) 0.445 (0.309) 0.303 (0.270) 0.398 (0.227) 

Note: OR = odds ratio; SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 
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Appendix J. College-Level English Performance by Student Characteristics and Interactions with CCSSE Benchmarks 

  Active and Collaborative 
Learning 

Academic 
Challenge 

Student Effort Student-Faculty 
Interaction 

Support for 
Learners 

Student Characteristic Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Intercept 2.351 (0.130) 2.348 (0.209) 2.249 (0.285) 2.012 (0.252) 2.374 (0.195) 2.096 (0.217) 

 Black -0.032 (0.125) -0.021 (0.714) 0.147 (0.735) -0.732 (0.796) -0.286 (0.649) -0.660 (0.575) 

 Hispanic -0.207 (0.121)+ -0.370 (0.636) -0.754 (0.650) -0.770 (0.676) 0.093 (0.530) -0.173 (0.501) 

 Other 0.200 (0.166) 0.568 (0.828) 

 

0.371 (0.885) 0.090 (0.960) 0.372 (0.738) -0.699 (0.698) 

       

Intercept 2.329 (0.109) 2.320 (0.171) 2.270 (0.218) 2.214 (0.219) 2.348 (0.157) 2.412 (0.175) 

 Male -0.073 (0.090) -0.192 (0.549) -0.240 (0.583) 0.333 (0.597) 0.044 (0.485) 0.886 (0.430)* 

       

Intercept 2.603 (0.148) 2.553 (0.335) 2.291 (0.428) 2.156 (0.450) 2.704 (0.293) 2.626 (0.335) 

 Traditional age -0.358 (0.120)** -0.152 (0.775) -0.713 (0.711) -0.647 (0.820) 0.263 (0.689) 0.138 (0.579) 

       
Intercept 2.321 (0.124) 2.133 (0.191) 2.228 (0.264) 2.184 (0.234) 2.326 (0.125) 2.312 (0.196) 

 First-Generation -0.016 (0.098) -0.785 (0.582) 0.093 (0.595) 0.349 (0.616) -0.855 (0.504)* 0.778 (0.460)+ 

       

Intercept 2.283 (0.107) 2.353 (0.153) 2.284 (0.200) 2.150 (0.190) 2.278 (0.145) 2.189 (0.159) 

 Part-Time 0.120 (0.113) 1.318 (0.738)+ 0.374 (0.749) 0.493 (0.790) 0.262 (0.695) 0.249 (0.529) 

       

Intercept 2.294 (0.133) 2.358 (0.231) 2.042 (0.328) 1.889 (0.296) 2.368 (0.214) 2.216 (0.248) 

 Math Levels 0.005 (0.045) 0.097 (0.240) -0.219 (0.249) -0.270 (0.254) 0.117 (0.207) 0.046 (0.195) 

       

Intercept 2.350 (0.122) 2.080 (0.217) 1.935 (0.299) 2.022 (0.269) 2.300 (0.194) 1.996 (0.220) 

 Reading Levels -0.043 (0.057) -0.543 (0.303)+ -0.608 (0.340)+ -0.258 (0.328) -0.110 (0.266) -0.431 (0.274) 
         

Intercept 2.343 (0.120) 2.372 (0.196) 2.504 (0.258) 2.058 (0.243) 2.246 (0.181) 2.205 (0.202) 

 English Levels -0.041 (0.059) 0.089 (0.332) 0.382 (0.331) -0.203 (0.331) -0.226 (0.289) -0.017 (0.261) 

       

Intercept 2.372 (0.156) 2.234 (0.308) 2.015 (0.423) 1.795 (0.365) 2.317 (0.272) 2.078 (0.325) 

 Total Developmental Courses -0.018 (0.028) -0.088 (0.162) -0.152 (0.168) -0.203 (0.154) -0.031 (0.138) -0.086 (0.135) 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 
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Appendix K. College-Level Math Performance by Student Characteristics and Interactions with CCSSE Benchmarks 

  Active and 
Collaborative Learning 

Academic Challenge Student Effort Student-Faculty 
Interaction 

Support for 
Learners 

Student Characteristic Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Intercept 2.438 (0.155) 2.477 (0.270) 2.573 (0.349) 2.415 (0.335) 2.775 (0.245) 2.650 (0.255) 

 Black -0.330 (0.183)+ -0.257 (1.004) 1.264 (1.032) 1.632 (1.279) -0.178 (1.001) -0.377 (0.857) 

 Hispanic 0.009 (0.158) 0.442 (0.916) 0.749 (0.941) -0.017 (1.057) 0.857 (0.828) 0.581 (0.687) 

 Other 0.106 (0.226) 1.049 (1.203) 1.053 (1.148) 0.554 (1.223) 1.394 (1.073) 1.228 (0.880) 

       

Intercept 2.409 (0.144) 2.494 (0.236) 2.296 (0.292) 2.372 (0.302) 2.641 (0.215) 2.601 (0.223) 

 Male 0.014 (0.128) 0.701 (0.783) 0.341 (0.834) 0.789 (0.880) 0.133 (0.758) 0.576 (0.619) 

       

Intercept 2.714 (0.185) 3.231 (0.430) 2.612 (0.533) 2.500 (0.574) 3.012 (0.383) 3.216 (0.370) 

 Traditional age -0.358 (0.154)
* 

1.309 (0.986) 0.145 (0.896) -0.042 (1.101) 0.132 (0.929) 0.948 (0.706) 

       

Intercept 2.417 (0.152) 2.327 (0.262) 1.962 (0.343) 1.878 (0.338) 2.691 (0.252) 2.588 (0.247) 
 First-Generation -0.009 (0.949) -0.508 (0.889) -1.388 (0.835)+ -1.472 (0.396) -0.204 (0.826) -0.681 (0.668) 

       

Intercept 2.426 (0.139) 2.387 (0.210) 2.339 (0.274) 2.122 (0.269) 2.570 (0.199) 2.528 (0.208) 

 Part-Time -0.053 (0.151) -0.602 (1.021) 0.934 (0.998) -1.620 (1.074) -0.998 (0.961) -0.056 (0.721) 

       

Intercept 2.791 (0.200) 2.725 (0.438) 1.694 (0.597) 1.627 (0.579) 2.626 (0.407) 2.412 (0.418) 

 Math Levels -0.208 (0.078)** -0.064 (0.484) -0.861 (0.501)+ -1.004 (0.538)+ -0.471 (0.460) -0.504 (0.385) 

       

Intercept 2.507 (0.145) 2.512 (0.241) 2.337 (0.306) 2.392 (0.300) 2.829 (0.223) 2.682 (0.223) 

 Reading Levels -0.135 (0.074)+ 0.033 (0.422) 0.012 (0.468) 0.260 (0.505) 0.452 (0.418) 0.451 (0.362) 

         
Intercept 2.543(0.145) 2.529 (0.230) 2.393 (0.296) 2.390 (0.295) 2.774 (0.224) 2.758 (0.217) 

 English Levels -0.210 (0.084)* 0.041 (0.453) 0.168 (0.440) 0.267 (0.523) 0.307 (0.412) 0.668 (0.369)+ 

       

Intercept 2.780 (0.179) 2.786 (0.368) 2.376 (0.472) 2.425 (0.460) 3.110 (0.354) 3.031 (0.339) 

 Total Developmental Courses -0.118 (0.036)** 0.022 (0.223) -0.117 (0.221) -0.056 (0.236) 0.131 (0.215) 0.166 (0.173) 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 
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Appendix L. College-Level English Performance including CCSSE benchmarks and Student Characteristics as Controls 

 Active and Collaborative 
Learning 

Academic Challenge Student Effort Student-Faculty Interaction Support for 
Learners 

Student Characteristic Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

 Race/Ethnicity -0.027 (0.257) 0.008 (0.265) 0.332 (0.281) -0.007 (0.220) 0.248 (0.203) 

 Sex -0.045 (0.261) 0.028 (0.265) 0.330 (0.287) -0.026 (0.224) 0.151 (0.206) 

 Age -0.011 (0.272) -0.085 (0.271) 0.245 (0.297) -0.025 (0.234) 0.142 (0.210) 

 First-Generation Status 0.163 (0.280) 0.202 (0.295) 0.418 (0.305) -0.051 (0.244) 0.396 (0.228)+ 

 Enrollment Status 0.011 (0.258) 0.054 (0.264) 0.337 (0.280) 0.057 (0.224) 0.228 (0.203) 

 Math Levels 0.000 (0.258) 0.047 (0.264) 0.336 (0.281) 0.020 (0.221) 0.216 (0.203) 

 Reading Levels 0.005 (0.986) 0.031 (0.265) 0.342 (0.280) 0.011 (0.222) 0.246 (0.205) 

 English Levels 0.014 (0.258) 0.069 (0.266) 0.390 (0.285) 0.044 (0.224) 0.234 (0.205) 

 Total Developmental Courses 0.005 (0.258) 0.046 (0.264) 0.376 (0.284) 0.026 (0.221) 0.236 (0.205) 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 

 

 

 

      Appendix M. College-Level Math Performance including CCSSE benchmarks and Student Characteristics as Controls 

 Active and 

Collaborative Learning 

Academic Challenge Student Effort Student-Faculty Interaction Support for Learners 

Student Characteristic Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

 Race/Ethnicity 0.092 (0.373) 0.306 (0.363) 0.366 (0.418) -0.509 (0.336) -0.182 (0.289) 
 Sex 0.028 (0.377) 0.279 (0.366) 0.341 (0.419) -0.555 (0.342) -0.220 (0.290) 

 Age -0.114 (0.380) 0.269 (0.368) 0.357 (0.425) -0.652 (0.347)+ -0.247 (0.288) 

 First-Generation Status 0.050 (0.424) 0.232 (0.402) 0.504 (0.468) -0.758 (0.392)+ -0.663 (0.331)* 

 Enrollment Status 0.009 (0.371) 0.298 (0.362) 0.303 (0.412) -0.522 (0.338) -0.222 (0.286) 

 Math Levels 0.047 (0.367) 0.338 (0.358) 0.455 (0.411) -0.479 (0.333) -0.157 (0.283) 

 Reading Levels 0.014 (0.369) 0.293 (0.360) 0.409 (0.414) -0.524 (0.335) -0.089 (0.293) 

 English Levels 0.061 (0.368) 0.354 (0.359) 0.481 (0.414) -0.395 (0.338) -0.073 (0.288) 

 Total Developmental Courses 0.059 (0.366) 0.344 (0.357) 0.582 (0.414) -0.439 (0.333) 0.012 (0.290) 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 
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 Appendix N. Attainment by Student Characteristics and Interactions with CCSSE Benchmarks 
  Active and 

Collaborative 

Learning 

Academic 
Challenge  

Student Effort  Student-Faculty 
Interaction 

Support for 
Learners  

Student Characteristic Coefficient (SE) OR Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Black -0.313 (0.303) 0.731 3.517 (1.711)* 4.182 (1.836)* 1.487 (1.902) 0.596 (1.540) -0.129 (1.391) 

Hispanic -0.490 (0.277)+ 0.613 0.496 (1.572) 2.873(1.549)+ -0.032 (1.692) 0.647 (1.279) -0.047 (1.181) 

Other -0.069 (0.357) 0.933 1.469 (1.992) 1.430 (1.968) 1.445 (2.193) -0.488 (1.770) 2.319 (1.504) 

Male -0.112 (0.221) 0.894 -1.321 (1.335) -1.981 (1.359) 0.394 (1.452) -0.908 (1.174) -0.184 (1.028) 

Traditional age -0.130 (0.250) 0.878 -1.859 (1.467) -0.397 (1.440) -1.154 (1.594) -0.253 (1.285) -0.329 (1.093) 

First-Generation -0.404 (0.244)+ 0.667 0.773 (1.377) -2.059 (1.418) 1.105 (1.531) 0.880 (1.213) 0.440 (1.099) 

Part-Time -0.808 (0.294)** 0.446 -2.198 (1.965) 0.234 (1.700) -0.469 (1.918) -2.162 (1.766) -0.162 (1.323) 

Math Levels -0.366 (0.108)** 0.693 -0.189 (0.582) -0.579 (0.602) -0.656 (0.633) -0.118 (0.517) 0.118 (0.484) 

Reading Levels -0.294 (0.134)
* 

0.745 1.045 (0.671) 0.607 (0.770) 1.221 (0.621)
* 

1.221 (0.621)
* 

0.062 (0.919) 

English Levels -0.459 (0.139)** 0.632 -0.372 (0.723) -0.913 (0.754) -0.716 (0.827) -0.123 (0.623) -0.479 (0.583) 

Total Developmental Courses -0.287 (0.067)*** 0.751 0.117 (0.367) -0.380 (0.390) -0.158 (0.415) 0.213 (0.325) 0.010 (0.303) 

Note: OR = odds ratio; SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 

 

 

 

 

 

 

      Appendix O. Attainment including CCSSE benchmarks and Student Characteristics as Controls 
 Active and 

Collaborative 

Learning 

Academic Challenge  Student Effort  Student-Faculty 

Interaction 

Support for 

Learners  

Student Characteristic Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) 

Race/Ethnicity 1.049 (0.604)+ 0.655 (0.607) -0.388 (0.659) 0.681 (0.518) -0.802 (0.483)+ 

Sex 1.127 (0.609)+ 0.563 (0.612) -0.433 (0.674) 0.778 (0.525) -0.869 (0.483)+ 

Age 0.919 (0.629) 0.500 (0.624) -0.536 (0.690) 0.558 (0.543) -0.711 (0.490) 

First-Generation Status 1.544 (0.668)* 0.613 (0.680) 0.449 (0.735) 0.580 (0.590) -0.464 (0.544) 

Enrolment Status 0.799 (0.610) 0.449 (0.609) -0.672 (0.662) 0.520 (0.525) -1.02 (0.480)* 

Math Levels 0.971 (0.603) 0.505 (0.606) -0.410 (0.661) 0.662 (0.524) -0.870 (0.481)+ 

Reading Levels 1.082 (0.611)+ 0.548 (0.603) -0.419 (0.657) 0.654 (0.525) -0.757 (0.484) 
English Levels 1.247 (0.616)* 0.705 (0.608) -0.128 (0.674) 0.886 (0.535)+ -0.660 (0.490) 

Total Developmental Courses 1.169 (0.621)+ 0.565 (0.608) -0.129 (0.670) 0.760 (0.537) -0.583 (0.491) 

Note: SE = standard error. 
+p<.10, *p<.05, **p<.01, ***p<.001 
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          Appendix P. Summary of Model Fit for Significant Effects 

 Race/Ethnicity Sex Age First-
Generation 

Status 

Enrolment 
Status 

Math Levels Reading 
Levels 

English 
Levels 

Total 
Developmental 

Courses 

 C I C I C I C I C I C I C I C I C I 

Active and 

Collaborative 

Learning 

#3 

.0002 

#3 

.0002 

#3 

.0001 

  #1 

.0003 

#3 

.0003 

  #2e 

.0016 

 #1 

.0043 

#3 

.0002 

#2e 

.0013 

#3 

.0003 

 #3 

.0005 

#1 

.0081 

Academic 

Challenge 

#1 

.0002 

#3 

.0003 

  #1 

.0002 

  #2m 

.0036 

   #1 

.0041 

#2m 

- 

 #2e 

.0010 

#1 

.0035 

   

Student 

Effort 

 #1 

.0002 

 #1 

.0003 

      #1 

.0041 

#2m 

- 

 #1 

.0046 

#3 

.0002 

#1 

.0035 

#3 

.0002 

 #1 

.0084 

 

Student-

Faculty 

Interaction 

    #2m 

.0271 

 #2m 

.0124 

 

#2e 

.0112 

     #3 

.0002 

#3 

.0003 

   

Support for 
Learners 

#3 
.0001 

 #3 
.0007 

#2e 
.0262 

  #2e 
.0387 

#2m 

.0086 

#2e 
.0334 

#3 
.0002 

 #3 
.0003 

  #1 
.0047 

 #2m 
.0155 

#1 
.0082 

 

Note: C = control; I = Interaction; Question number indicated by #; R2 below question number. 

-  indicates model does not account for additional variability beyond that already accounted for by unconditional means model. 
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Appendix Q. Mean Benchmark Scores, Sample Sizes, and Missing Data by Student Characteristics 
Student Characteristic N Active and 

Collaborative 

Learning 

Academic 
Challenge 

Student 
Effort 

Student-
Faculty 

Interaction 

Support for 
Learners 

Race/Ethnicity       

     Black 177 0.401 0.604 0.517 0.382 0.520 (3) 

     Hispanic 421 0.374 0.570 0.504 0.365 0.501 

     Other  114 0.396 0.610 0.535 0.385 0.514 

     White 476 0.379 0.560 0.478 0.378 0.442 

Sex (24)       

     Male 394 0.364 0.560 0.468 0.356 (1) 0.451 

     Female 770 0.391 0.581 0.512 0.385 0.495 (2) 

Age (76)       

     Traditional Age 876 0.380 0.567 0.489 0.374 (1) 0.477 (1) 

     Nontraditional Age 236 0.393 0.593 0.529 0.379 0.481 (1) 

First-generation Status (304)       

     First-generation 359 0.376 0.579 0.508 0.373 0.528 

     Not First-generation 525 0.400 0.582 0.496 0.388 (1) 0.442 (2) 

Enrolment        

     Part-Time 283 0.337 0.542 0.476 0.327 0.436 

     Full-Time 905 0.396 0.585 0.506 0.389 (1) 0.496 (3) 

Note: Missing Observations in Parentheses 
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                   Appendix R. Mean Benchmark Scores, Sample Sizes, and Missing Data by Developmental Need 
Developmental Subject and Level N Active and 

Collaborative 

Learning 

Academic 

Challenge 

Student 

Effort 

Student-

Faculty 

Interaction 

Support for 

Learners 

No Developmental Math Need 111 0.398 0.604 0.509 0.409 0.523 

Math 1 298 0.382 0.569 0.474 0.362 0.443 (1) 

Math 2 353 0.376 0.577 0.502 0.376 0.489 (1) 

Math 3 426 0.383 0.570 0.511 0.373 (1) 0.492 (1) 

No Developmental Reading Need 597 0.388 0.582 0.492 0.380 0.449 (1) 

Reading 1 361 0.374 0.573 0.498 0.376 (1) 0.487 (2) 

Reading 2 164 0.371 0.564 0.507 0.360 0.556 

Reading 3 66 0.401 0.548 0.542 0.349 0.561 

No Developmental English Need 643 0.381 0.571 0.483 0.363 0.448 

English 1 303 0.377 0.570 0.498 0.376 0.484 (2) 

English 2 223 0.391 0.593 0.538 0.398 0.569 

English 3 19 0.401 0.547 0.592 0.439 0.523 

        Note: Missing Observations in Parentheses 
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Appendix S. Sample of the Community College Student Report 
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