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SUCCESS AND PERSISTENCE OF AT-RISK STUDENTS IN SUMMER BRIDGE 

PROGRAMS AND SEMESTER DEVELOPMENTAL COURSES  

 

Patsy J. Newborn, PhD 

 

University of the Incarnate Word, 2015 

 

 

In today’s society, many students are entering colleges and universities unprepared in 

mathematics for enrollment in college-level courses. The lack of sufficient preparation during 

high school years for taking college-level mathematics courses has created a problem for 

students and the institutions of higher education trying to serve them. Most colleges and 

universities have implemented developmental courses for students who have fallen short of the 

required skills for entering into college-level mathematics courses. Since developmental 

education is a comprehensive process focusing on intellectual, social, and educational growth for 

all students, interventions are provided to improve unprepared students’ achievement and 

persistence in both the short-term, first semester, and in the longer term degree processes.  

The purpose of this study is to investigate the differences in success rates and persistence 

to further mathematics courses between students who took the first developmental mathematics 

course in a summer bridge program and those who took the first course in a traditional program.  

 The students enrolled in the summer 2008 through fall 2009 were selected for this study. 

Their records of enrollment and passing rates were collected and analyzed using descriptive 

cross-tabulation. The results indicated students in the bridge mathematics programs were more 

persistent than the students in the traditional developmental mathematics courses, and the 
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students in the traditional developmental mathematics courses had a better passing rate than the 

students in the bridge mathematics programs.  
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Chapter One: At-Risk Student Programs 

 

The world today is a very demanding place. With issues such as globalization, economic 

troubles, and the demand for knowledge concerning the use of technology, the average person is 

challenged more and more each day. As society becomes increasingly complex, there arises a 

need for citizens to obtain more education. Currently, our world has “failed to produce enough 

engineers, technicians, physicians, teachers, professors and scientists to meet the needs of their 

societies and their economies” (Boylan, 2008, p. 1). In the United States, the problem of not 

having enough citizens sufficiently educated to cope with the challenges of the 21st century has 

led to a demand for increased access to higher education. This increased access has been a great 

achievement for society to provide an opportunity for education to all.  

Background 

In recent decades, colleges and universities have been making education more available 

to previously underserved populations. According to Felner, Bolton, Seitsinger, Brand, and 

Burns (2008), education should be extended to all students who desire to improve their abilities. 

The United States has spent more than 40 years making higher educational opportunities 

available to all groups (Boylan, 2008). This process of opening higher education to a wide 

population also has political implications; U.S. students are learning at levels behind other 

nations. Their performance is endangering the United States’ global competitiveness (Felner et 

al., 2008).  

 With the admission process at community colleges being open to all students, there are 

great challenges to meet the needs of students who have not developed the proper skills to be 

successful in courses offered by higher education institutions. The demand for educated citizens 

has left the current systems overtaxed and with many students underprepared. Brock (2010) 
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reported that even though research had shown great improvement in programs, and interventions 

could improve students’ outcomes, the nation’s higher educational system must do more to 

promote student success. 

Higher education dropouts. College students’ dropout rate is a great concern of 

decision makers and students. Students in their first year of college often leave without 

completing a two- or a four-year degree program (Tinto, 1993). Tinto (1993) provided reasons 

why students’ college dropout rates were high, including due to demands with requirements or 

regulations. A Harvard study (Carlozo, 2012) reported that students were not prepared to cope 

with the demands of study, family, jobs, and expenses.  

 Persistence or departure reflects the individuals’ actions that strongly rely on ability or 

willingness to complete successfully the tasks associated with college attendance. Cultural and 

financial circumstances may also influence what the individuals bring to bear on their investment 

in college education (Tinto, 1993).  

A report from The New York Times on students entering college without needed 

preparation, indicated additional guidance required to get students equipped for college. The 

problem was not getting students to enroll in college, but to get them to finish. Trying to 

understand why Americans drop out of college at such disproportionate rates despite the promise 

of a high payoff was questionable (Porter, 2013).  

  Underprepared students. Since as early as 1971, many institutions of higher learning 

have experienced the “new college student.” These students are defined as not having been 

considered previously for college. Many come to college with poor performance in high school 

and prolonged absences from the education arena. These students have often gone through their 

school years intimidated by mathematics and language arts and have therefore delayed or 
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avoided their enrollment in courses that would have equipped them with the skills necessary for 

college-level work. As a result, their scores on college entrance exams are often very poor 

(Boden, 2011; Bulger & Watson, 2006). Many underprepared students are lacking a solid 

academic foundation in mathematics, which proves to be a serious barrier to academic progress 

(Cohen & Brawer, 1989). These students have trouble deciding on a major and may take a long 

time to graduate, which causes financial problems (Hughes, Gibbons, & Mynatt, 2013).  

 Underprepared students share many demographic characteristics. A large proportion of 

the minority students enrolled in college need remediation (Boden, 2011; Bowen, Chingos, & 

McPherson, 2009; Bulger & Watson, 2006; Deil-Amen, 2011; Gallard, Albritton, & Morgan, 

2010). Students who are economically disadvantaged are often underprepared for college (Bulger 

& Watson, 2006; Deil-Amen, 2011; Gallard et al., 2010, Texas Higher Education Coordinating 

Board [THECB], 2008). Students from single-parent families, first-generation college students, 

and young parents frequently face problems with the college environment (Boden, 2011; Bulger 

& Watson, 2006). Immigrants and others whose native language is different from English may 

also find college challenging (Boylan, 2008). 

Developmental courses. Underprepared students are not denied a college education but 

are given access to remediation and extra resources. Many enroll in required developmental 

classes before enrollment in college level courses. Developmental mathematics, which includes 

courses and support services on college campuses, are provided in order to help students achieve 

their goals (Bonham & Boylan, 2011). The existence of remedial or developmental courses is 

evidence that many of today’s high school graduates are not academically strong enough to be 

successful in completing college level work (Attewell, Lavin, Domina, & Levey, 2006).  
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 Developmental courses are defined as courses in basic skills that are intended to help 

students reach some minimal level of proficiency necessary for success in college-level courses 

(Carriuolo, 1994). Developmental education may be understood as a gateway to postsecondary 

participation for many students. “The main objective of these [programs] is to help academically 

under-prepared students to integrate into a college or university and thereby increase student 

retention” (Lesik, 2007, p. 584). “Developmental strategies for underprepared students range 

from a single course offering to more comprehensive academic and social support services, such 

as tutorial support, counseling, and study skill seminars” (Davis & Palmer, 2010, p. 505).  

Trends in developmental education programs. With the launch of “Closing the Gaps 

by 2015,” the Texas Higher Education Coordinating Board (THECB) (2009) has challenged 

higher education to improve the academic preparedness of students enrolling in Texas colleges 

and universities. The goal is to increase the achievement of degrees and certificates by 50%. The 

report notes that 41% of the students enrolled in Texas higher education programs required some 

form of developmental education (THECB, 2008, 2010, 2012). Efforts to achieve the goals set 

for Closing the Gaps focus on high school records of graduates who are classified as students 

who are economically disadvantaged (as determined by receipt of free or reduced meals) and 

show that these students are both less prepared for college and less likely to attend than their 

nondisadvantaged counterparts. These economically disadvantaged students are twice as likely to 

enroll in 2-year institutions as 4-year universities because of lower tuition rates (THECB, 2008, 

2010, 2012).  

The THECB’s Strategic Plan for Texas Public Colleges calls for institutions to “Close the 

Gaps in Excellence” by obtaining national recognition for programs and services. The 

proposed developmental education plan encourages programs to seek state and national 

recognition for developmental education programs. In addition, developmental education 

programs need to ensure that all courses are aligned with the College and Career 

Readiness Standards. (THECB, 2009, p. 3) 
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Texas currently focuses on increasing the rates of post-secondary participation and 

completion. The enrollment in post-secondary education has increased and continues to grow at a 

consistent rate, with over 235,000 students participating since 2000. However, there still remain 

high rates of remediation as a result of inconsistency between what students need to know to 

succeed once in college and the relevance of what was learned in high school (THECB, 2008, 

2010, 2012).  

A low rate of student success in developmental mathematics and reading courses persists 

throughout the state (THECB, 2009). In 2012, THECB described its vision for developmental 

education in Texas:  

By fall 2017, Texas will significantly improve the success of underprepared students by 

addressing their individualized needs through reliable diagnostic assessment, 

comprehensive support services, and non-traditional interventions, to include modular, 

mainstreaming, non-course competency-based, technologically-based, and integrated 

instructional models. (p. 7) 

 

  Controversy over developmental education. Controversy over the importance of 

developmental education has a lengthy history. Thirty years ago, there was widespread sentiment 

to ignore the need for developmental education at the state and national levels (Boylan & 

Bonham, 2007; Mills, 1998). For example, state legislators argued for eliminating courses or 

relegating those courses to community colleges. Legislators, taxpayers, parents, policy makers, 

and students questioned what they were getting for their money. The question of paying and not 

getting progressive college credit toward their degrees is still a particular concern of students 

(Arendale, 2000). According to some research, developmental courses are a “good investment 

for society, as well as for colleges and universities” (Waycaster, 2001, p. 403). Mills (1998) 

stated that developmental services had been vital tools for disadvantaged students, low socio-

economics status, and returning adults to complete their college careers.  
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Despite the controversy, there has been little formal evaluation of developmental 

education. Only a small percentage of 2-year and 4-year colleges and universities have 

conducted any systematic evaluation of their remedial or developmental programs (Lesik, 2007). 

The lack of research is surprising, given that developmental programs at public institutions have 

been plagued by controversy. However, the fears and challenges of the political world may help 

explain this lack of systematic research (Lesik, 2007). When institutions of higher learning admit 

that there is a problem with students arriving unprepared for college, they are pointing to failure 

at the high school level. When they admit that developmental programs are not producing results, 

they point to their own failures (Tierney & Garcia, 2007). 

More conflict is seen regarding a central question about development education: Does it 

help students persist in college? There is no scholarly consensus that developmental programs 

are effective (Lesik, 2007). On one side, Lesik (2007) maintained that students enrolled in 

developmental courses tended to stay enrolled in college longer than students who did not 

participate in developmental courses. Yet, some colleges and universities question the 

effectiveness of these programs on their campuses. Nationwide studies have shown that the more 

semesters of developmental coursework students are required to take, the less likely they are to 

complete a college-level mathematics or English courses (Hern, 2012).  

Developmental education and diversity. Developmental students include 

unprecedented numbers of minority, disadvantaged, and nontraditional (age 25 and over) 

students who are academically unprepared. Therefore, “developmental courses must be taught 

with diversity in mind” (Boylan, Bonham, & Tafari, 2005, p. 59). Policies and practices that 

teach educators how to cope with diversity, provide mentoring programs, promote community 

involvement, and improve the environment for all students have led to increased overall retention 
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(Boylan et al., 2005). Some scholars discuss the worth of developmental education in terms of 

how it contributes to campus diversity. Diversity has a positive impact on the social and 

intellectual growth of all college students in higher education (Boylan et al., 2005). Students in 

developmental courses make a great contribution to diversity on the entire campus. 

Boylan et al. (2005) commented on diversity initiatives by suggesting that institutions 

that were truly prepared to educate a diverse population of students were also providing 

necessary skills and experiences for a successful and a productive society through improved 

learning for all students.  

Statement of the Problem 

Currently over 50% of Texas high school students entering college require developmental 

education before taking college-level courses (THECB, 2010). The problem is similar across the 

nation (Gallard et al., 2010). Many students get discouraged and never obtain a degree, which 

represents a waste of resources for them and for their institutions (Tinto, 1993). The Texas 

Higher Education Coordinating Board recommends that some funding should be allocated to find 

ways developmental education can be fundamentally changed to obtain the best results for both 

students and the state; these plans include summer bridge programs (THECB, 2009, 2010). 

Summer bridge programs at institutions of higher education have been established to 

decrease the number of students needing developmental education and to increase student 

success. These courses are designed for underprepared students entering college or university to 

bridge the gap between high school and college work with remediation in those skills or concepts 

that are inadequately developed (McCurrie, 2009). The institutions establishing a summer bridge 

program are responsible for providing instruction and academic support in both English language 

arts and mathematics during a few-week period with the main focus on college success. 
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Research concerning summer bridge programs is inconclusive. A Texas analysis 

suggested intensive summer bridge programs decrease the need for developmental education 

(THECB, 2010). On the other hand, California research on summer bridge programs was less 

positive; in some years, participants in summer bridge programs were more successful than 

students in the control group, but in other years, there were no differences in academic 

achievement (Hansen, Evenbeck, & Williams, 2008).  

Clearly, there is need for more research into the effectiveness of summer bridge 

programs. Experts in developmental education are hopeful about the promise of bridge programs. 

Purpose of the Study 

The purpose of this study was to investigate the differences in success rates and 

persistence to further mathematics courses between students who took the first developmental 

mathematics course in a summer bridge program and those who took the first course in a 

traditional program.  

The bridge and traditional programs include two developmental mathematics courses. 

Data from students enrolled in the four-week (20 sessions) developmental courses/bridge courses 

and regular semester developmental classes were analyzed to determine factors that led to 

success. 

Research Questions 

 

1. Are passing rates (C or better) in the first developmental mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 
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2. Is enrollment in the second developmental mathematics course independent of 

whether students took developmental courses in a summer bridge program or during 

the regular semester? 

3. Are passing rates (C or better) in the second developmental mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 

4. Is enrollment in the first college-level mathematics course independent of whether 

students took developmental courses in a summer bridge program or during the 

regular semester? 

5. Are the passing rates (C or better) in the first college-level mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 

Significance of the Study 

This study traced the progress of two groups of developmental students at a private 

university in south Texas, those in the summer bridge programs and those in traditional stand-

alone courses, over 2 years. Examining retention rates over 2 years might provide administrators 

information to develop appropriate programs to promote the long-term academic success of 

developmental students. Differences in academic achievement between the two groups after 2 

years were used to assess the effectiveness of the summer bridge program.  

Theoretical Framework  

Two theoretical models for the underprepared students were considered for this study: 

Astin’s (1991) model of students’ assessment based on input, environment, and output (I-E-O); 

and Tinto’s (1993) model of students’ persistence in college.  
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The theory supporting Astin’s I-E-O model suggested inputs and environments affecting 

outputs. Inputs were related to both outputs and environments, which meant the inputs could 

influence the relationship between environments and outputs. The design allowed for corrections 

or adjustments for input differences in order to obtain a less biased estimate of comparative 

effects of different environments on outputs (Astin, 1991). The model described how students 

developed during their college years based on (a) prior experiences, (b) environment the student 

experiences during college, and (c) knowledge gained as it related to attitudes and beliefs.  

 This study used Astin’s I-E-O model as its theoretical framework. The relevant inputs 

included gender, ethnicity, Texas Assessment of Knowledge and Skills state test scores, 

Scholastic Assessment Test (SAT)/American College Testing (ACT) test scores, and high school 

grade point averages (GPAs) were used to show outputs. Astin (1991) explained “inputs as those 

personal qualities the student brings initially to the educational program (including the student’s 

initial level of developed talent at the time of entry)” (p. 180). Factors such as gender, ethnicity, 

and Texas Assessment of Knowledge and Skills, SAT/ACT test scores, and high school GPAs 

have shown an association with student outcomes. The environment represented the experience 

of students in the programs and courses, in the two bridge programs, and in the standard 

developmental courses. The relevant outputs were grades in bridge, developmental courses, and 

subsequent academic courses (Astin, 1991). 

 Astin’s I-E-O model was a useful theoretical framework for this study for three reasons. 

First, the I-E-O model was comprehensive. It included all the elements that educators needed to 

consider when evaluating how programs contributed to students’ success. The model was a 

flowchart visually showing how the elements worked together. Second, the model recognized 

students’ diversity entering into a college program. That was an increasingly important factor to 
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consider, since all students did not have the same educational backgrounds upon entering 

college. Third, the I-E-O model focused on the institutions’ need to provide assistance in making 

programs effective for the students. The institutions attempted to power the students’ success by 

implementing programs to meet their needs (Astin, 1991). 

The second theoretical framework underlying this study built upon the model developed 

by Tinto of social and academic integration. The Tinto model discussed the reasons some college 

students persisted while others dropped out. Integration was used to explain how students 

adapted to the culture of the institution. As Tinto noted, the students’ involvement both 

academically and socially enhanced success (as cited in Tanaka, 2002). “Not only can students 

improve their success in college through greater personal involvement, but the institution can 

take steps to enhance a student’s talent development” (as cited in Tanaka, 2002, p. 263). The 

social variables that helped students assess college effectively were knowledgeable counselors 

and mentors who motivated the students to pursue degrees beyond high school. Students with 

college-educated parents might have more access to cultural capital, because they could share the 

experience that was not available to the first-generation collegians. “Students’ social context 

impacts their perceptions of post-secondary opportunity and choice” (Reddick, Welton, 

Alsandor, & Platt, 2011, p. 596). 

The lack of persistence and degree attainments are strongly connected to students from 

low income levels who will need developmental assistance before they are ready for college-

level courses. “Previous research indicates that peer and parental encouragement, engagement in 

extracurricular activities, outreach programs, and assistance with financial aid are all factors 

increasing the chances of at-risk youth attending college” (Reddick et al., 2011, p. 595). The 

factors identified by social capital (family, peers, and a school’s structure including the 



   12 

personnel) affected the students’ college enrollment decisions both positively and negatively. 

These at-risk students lacked access to resources, and their college aspirations were influenced 

by their environmental experiences (Reddick et al., 2011). 

Limitations of the Study 

 The sample size was limited to the population of students of a private university in south 

central Texas who were enrolled in developmental courses during the 2-year period from 2008 to 

2010. Results apply only to the sample population generalized to the university. The ethnicity 

was predominantly Hispanic. 

Delimitations of the Study 

  In designing a dissertation, the researcher has to make choices about the design and 

content of the study in order to make it workable. First, this study examined students at only one 

university in Texas over a 2-year period. Those delimitations were necessary to design a study 

that was manageable for the time allotted to complete this dissertation. Second, while students in 

the bridge program took a reading/writing course as part of the developmental program, the 

researcher did not pursue the reading/writing results, because the study’s primary focus was on 

mathematics achievement. Also, the researcher chose not to include composition studies in the 

literature review because of the study’s concentration on mathematics. Finally, the researcher 

chose not to do interviews, because the students in the study had graduated and trying to locate 

them would have been difficult and time consuming. 

Definitions 

 

At-risk students—Students having low SAT/ACT test scores, low state-required tests 

for graduation (Texas Assessment of Knowledge and Skills), and low cumulative high school 

grade point average (Bulger & Watson, 2006, p. 26). 
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Developmental education—“A developmental education approach is a comprehensive 

process focusing on the intellectual, social and emotional growth and development of all 

learners. It includes, but is not limited to, tutoring, personal and career counseling, academic 

advisement and coursework” (Casazza, 1991, p. 5). 

Developmental courses—Students take courses designed to address deficiencies in the 

target areas, such as mathematics. These courses do not carry graduation credit, but are required 

before students can enroll in college-level courses (Gallard et al., 2010). 

Bridge program—“A short intense introduction to college courses designed to assist 

underprepared first-year students” (McCurrie, 2009, p. 28), extending into their freshman year 

(Michael, Dickson, Ryan, & Koefer, 2010).  
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Chapter Two: Literature Review 

  

This chapter will provide a literature review in support of the study to compare success 

rates of bridge and standard developmental programs for at-risk students at a private university in 

south Texas. It will include a brief description of developmental bridge and traditional programs, 

with analyses of the benefits and challenges addressed in the literature, a section on 

developmental and at-risk students, and a description of the specific bridge program studied.  

Developmental Education 

 Developmental education has gone through various stages of change since it was 

developed in 1977. For example, the Journal of Development and Remedial Education was 

changed to the Journal of Developmental Education in 1978. More than 30 years ago, the one 

and only professional association was known as the National Association for 

Remedial/Developmental Education in Postsecondary Education. In 1984, the organization 

became the National Association for Developmental Education. In the same year, the U.S. 

Department of Education acknowledged developmental education as focusing on the importance 

of remedial courses and including it in its research. The National Center for Education Statistics 

published three reports focusing on developmental education in the years 1990, 1996, and 2003 

(Boylan & Bonham, 2007). 

 The year 1998 marked the establishment of the Kellogg Institute for the training and 

certification of developmental educators at Appalachian State University, sponsored by the 

National Center for Developmental Education, the nation’s first professional development and 

certification program for developmental education. In 1983, the Learning Assistance Support of 

California State University–Long Beach was responsible for the Learning Assistance 

Professionals. This program was hosted by the Air Force Academy, University of Arizona, and 
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the University of Texas, Austin, where it is located today. In 1989, the first professional tutor 

training programs at colleges and universities in the United States and Canada were launched. In 

1990, the first National Study of Developmental Education was initiated. The National Tutoring 

Association was founded in 1992 and served professional tutors in colleges, universities, schools, 

and adult education programs. In 1996, a certification program for individual tutors was offered 

and the National Center for Developmental Education held the second national conference on 

Research in Developmental Education. In 1999, the Technology Institute for Developmental 

Educators was established (Boylan & Bonham, 2007). 

Developmental education is defined as courses and services to help underprepared 

college students to achieve their academic goals (Boylan & Bonham, 2007). The three main 

areas most often needing remediation are mathematics, reading, and writing (Tierney & Garcia, 

2008). Test results often show that students are lacking in these three areas. About 70% of 

universities and 99% of community colleges offer developmental courses to meet the needs of 

these students; tutoring services are almost universal in higher education (Boylan & Bonham, 

2007).  

Recent criticisms of developmental education. Traditionally, scholars in the field of 

developmental education have maintained that students should not be allowed to enroll in 

gatekeeper courses without adequate preparation (Goudas & Boylan, 2012). Furthermore, they 

have suggested that meeting the academic needs of underprepared students affords them the best 

chance to begin their higher education. 

During the last 5 years, several criticisms of developmental education have surfaced in 

the scholarly literature. Numerous organizations, such as the Lumina Foundation, the Bill and 

Melinda Gates Foundation, the Rockefeller Foundation, the Carnegie Foundation, and the Kresge 
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Foundation, have funded a variety of demonstrations and research projects. This scholarship has 

used varying methodologies and has sometimes reached conflicting conclusions. Goudas and 

Boylan (2012) summarized the most important criticisms of developmental education:  

 Remedial courses were not effective, because the students who took those courses did 

not perform better than non-remedial students in subsequent comparison. 

 Researchers believed that if developmental courses were effective, then students who 

took developmental courses should do better than students who did not need take a 

developmental course. 

 Remediation acted as a barrier to some students, because they did not make it through 

their remedial sequences to enroll in gatekeeper courses or to graduate. 

 Remediation costs community colleges anywhere from $1 billion to $3 billion a year. 

The implication was that too much money was spent for the meager results achieved. 

The need for developmental education. Research continues to verify the need for 

developmental courses for incoming freshman at colleges and universities. According to Keim, 

McDermott, and Gerard (2010), many students arrived from local high schools unprepared for 

the demands of college. Those academic shortcomings hindered them from successfully 

completing their education (Tierney & Garcia, 2008). Most students have little experience in 

reading and writing lengthy or complicated texts. They have often resisted writing tasks, because 

of their feelings of inadequacy as readers and writers and discomfort with the conventions of 

academic discourse (Maloney, 2003). The need for developmental classes for these students is a 

priority for colleges and universities. A large majority of the students entering community 

colleges and universities are enrolled in developmental courses for both mathematics and English 

language arts (Waycaster, 2001). A review of four National Center for Education Statistics 
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studies reported that the percentage of entering college university students taking one or more 

developmental courses remained the same, 29%, between 1983 and 2000, indicating very little 

change over almost 30 years (Boylan & Bonham, 2007).  

Purpose of developmental education. Developmental programs are devised to assist 

students who come to college unprepared to successfully complete college-level courses. 

Developmental courses are offered to the students with low high school grade point averages, 

and low SAT or ACT test scores upon entering college. These courses are offered with hope of 

bringing incoming students’ skills up to meet the expectations of colleges and universities 

(Harwell, Medhanie, Dupuis, Post, & LeBeau, 2014).  

The number of courses is growing at a fast rate at colleges and universities trying to 

prepare students lacking skills for required college-level courses (Bonham & Boylan, 2011). It 

has been observed that “developmental mathematics programs, including courses and related 

support services, exist on college campuses in order to help students achieve their goals” (p. 2). 

Most colleges and universities offer special courses for students who are unprepared in reading, 

writing, and mathematics skills and who have difficulty adjusting to college life (Gallard et al., 

2010; Maloney, 2003; Tierney & Garcia, 2008). According to Mills (1998), remediation was one 

mechanism that gave real dimension to access and equal opportunity in higher education. Those 

courses often were referred to as remedial courses, but had been “preferred using the terms as 

developmental education, skills courses, or college preparation courses” (Attewell et al., 2006, p. 

886).  

According to “the National Center for Education Statistics (NCES), 78% of higher 

educational institutions that enrolled freshmen and 100% of public two-year institutional offered 

remedial courses” (Waycaster, 2001, p. 404). Tierney and Garcia (2008) reported that a higher 
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percentage of community college students than 4-year college students were assigned to remedial 

courses at the Remedial Education and Early Assessment Programs of California State 

University. Some community colleges and high school districts should develop partnerships to 

improve the quality of education by adopting higher standards to increase preparation of students 

for college experience (Hoyt, 1999). Retention and graduation rates at colleges speak to the real 

purpose of developmental programs in community colleges. Retention rates (for students in 

developmental courses) have been reported to be considerably higher than retention rates for 

students in nondevelopmental courses (Waycaster, 2001). 

Models for Developmental Education  

 There are three primary models for delivering developmental education: the traditional 

stand-alone course, supplemental instruction, and bridge programs (Gallard et al., 2010; 

McCurrie, 2009; Wright, Wright, & Lamb, 2002).  

Traditional developmental courses. In this model, students take courses designed to 

address academic deficiencies in the target areas such as mathematics. These courses do not 

carry graduation credit, but they are required before students can enroll in college-level courses. 

Placements of students are primarily determined by scores on the SAT, ACT, or other pre-

assessment tests. According to research, the results showed ACT mathematics scores were 

related to developmental mathematics courses taken by students who began college with 

developmental mathematics requirements (Harwell et al., 2014). 

In the traditional approach, a developmental educational program would often be 

enhanced with tutoring, academic advising, and counseling. To assure that students are provided 

the proper resources to help make the transitions to college life, a tutoring system may be 

established for mathematics, reading, and writing (Gallard et al., 2010). Tutoring programs may 
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be computerized (Waycaster, 2001) or utilize student tutors help (Gallard et al., 2010). Gallard et 

al. (2010) offered data showing that tutoring was a helpful component of developmental 

education. Students receiving tutoring were more successful than peers who did not receive 

tutoring; the passing rate in the developmental mathematics course was 78.1% versus 62.2% for 

students not receiving tutoring. Moreover, fall to spring re-enrollment rates for students receiving 

tutoring were 55% versus 30.3% for students not receiving tutoring. 

 Students in developmental education programs are often offered academic advising 

(Gallard et al., 2010). The students have an opportunity to receive personal and career counseling 

regarding coursework in mathematics, reading, and writing (Gallard et al., 2010). For monitoring 

the success rate of student participants, a computerized mentoring system is sometimes utilized 

(Gallard et al., 2010). The computerized mentoring system allows communication between 

counselors and the academic success center, tutors, and faculty members, as well as up-to-date 

progress reports, including demographic breakdowns of the participants including gender, 

ethnicity, and academic advising (Gallard et al., 2010).  

The Virginia Community College System lists three strategies to improve the 

effectiveness of the remedial education. The strategies are (a) colleges collaborating to share and 

replicate their best practices, (b) implementing  a comprehensive program that goes beyond 

tutoring and skills development, and (c) incorporating technology to enhance the teaching- 

learning process (Waycaster, 2001).  

Benefit of developmental programs. According to Waycaster (2001), a study was 

conducted revealing the effectiveness of developmental programs by preparing students for 

college-level work. A college in Virginia showed the effectiveness of developmental courses in 

preparing students for college-level work. The number of students passing developmental 
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mathematics courses and going on to pass college-level courses proved the success of the 

program. According to Tierney and Garcia (2008), developmental programs were a great benefit 

for incoming freshmen at colleges and universities in California. At a college in Florida, the 

overall increase in the developmental education completion rate was used to calculate the 

economic benefits from state allocations to the institution. A surprisingly large return on 

investments for both college and society was discovered. “Students advancing to degree 

completions generate additional economic benefit to the institution through the accumulation of 

student fees, funding allocations, and performance incentives” (Gallard et al., 2010, p. 14). 

Students of developmental education have benefited from tutoring services, intense instruction, 

and preparatory programs intended to help catch them up with academic skills and practices in 

which they were lacking (Tierney & Garcia, 2008). 

Challenges of developmental programs. Bonham and Boylan (2011) reported that 

“developmental mathematics programs and related support services, ostensibly exist on colleges 

campuses to help students achieve their goals” (p. 2). In some instances, those courses “have 

become road blocks to students’ success and barriers to their achievement” (p. 2). The number of 

remedial courses needed can increase the dropout rate. For example, in Florida, 64% to 72% of 

students requiring remedial education in three areas eventually dropped out of college. Students 

who had enrolled and completed several remedial courses might become discouraged and drop 

out of college (Hoyt, 1999). There are great concerns by administrators and faculties about 

student retention in developmental education. Students’ withdrawal rates are related to social, 

economic, and educational problems. According to research, the focus is “on the following 

factors: (a) age, (b) gender,  (c) parents’ education, (d) grade point average (GPA), (e) academic 
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goal commitment, (f) institutional experience, (g) student academic integration, (h) placement 

grades, and  (i) student performance” (Udoudo, Eddy, & Spaulding, 1994, p. 39). 

 Efforts to increase the success of students who need developmental education can result 

in a very costly venture. Developmental programs are very expensive for both institutions and 

the students. Institutions offering the programs must hire faculty, purchase technology, obtain 

classrooms, and support staff to include counselors, advisors, and tutors. The cost incurred, 

“approximately one billion dollars is spent nationally on developmental education programs each 

year” (Gallard et al., 2010, p. 10). Critics frequently point to the cost of a developmental 

education program as a hindrance to implementation. The additional expense of tuition, books, 

and time spent not earning a living can be seen as a burden for students, especially those from 

low-income families with limited support. Financial support is needed to assist these students. 

Similar efforts are found across the country (Brock, 2010; Hoyt, 1999).  

Summary of developmental programs. Overall the success rate of developmental courses 

is showing a rapid increase (McCurrie, 2009). College and university campuses where programs 

exist show a positive benefit for the students with deficiencies in required subjects. 

Developmental classes made it possible for low performing students to gain the skills needed for 

college-level work. These courses are beneficial to the students’ success, along with tutoring and 

counseling/advising components. The institution and society have benefitted from the 

investments in developmental program.  

The challenges to developmental programs include cost and persistence. Summer bridge 

programs have been used to minimize these challenges.  

Supplemental instruction. While developmental education has been studied and 

practiced for more than 30 years, supplemental instruction (SI) is a recent educational 
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innovation. SI is recommended by studies to be used in non-remedial settings with high risk, 

demanding courses. SI is an emerging effective method for both underprepared and fully 

prepared students based on the following essential characteristics of the approach: 

 It is a form of group tutoring requiring an SI leader, usually a peer tutor, to work 

closely with the instructor and the students. 

 It is designed to assist students with course content, competency in reading, critical 

thinking, and study skills.  

 SI leaders are paid undergraduates with high grade point averages and who have 

shown exemplary performance in the course. 

 SI leaders attend course lectures, take notes, and complete assignments as regular 

students. 

 SI leaders conduct and schedule a minimum of two 50-minute SI sessions each week. 

 Successful SI leaders are well trained in learning theories, methods of tutoring, and 

collaborative learning. 

Supplemental Instruction is offered and overseen by the Academic Assistance and 

Resource Center at a southern state university with approximately 11,000 students. The students 

have access to student-led workshops, one-on-one appointment-based tutoring, and walk-in 

tutoring for mathematics, writing, and chemistry (Wright et al., 2002). 

Bridge programs. According to Cabrera, Miner, and Milem (2013), many colleges and 

universities offer bridge programs to help high school students’ transition from high school to 

college.  

Historically, these programs are geared to assisting minority and low-income students 

academically and socially. Summer bridge programs are aimed at developing the students’ study 
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skills, assisting with time management, and encouraging utilization of university services, while 

being exposed to college course work and environment (Cabrera et al., 2013). The 2006 

Spellings Commission Report has encouraged institutions to re-examine the effectiveness of the 

bridge programs as they relate to increased access and retention in meeting the needs of the 

nation for the twenty-first century (McCurrie, 2009). Advisors encourage students to complete 

short-term goals and continue to build upon them as they earn higher levels of education (Hoyt, 

1999; Keim et al., 2010). Underprepared students need to include remedial educational courses, 

as well as study skills courses or study periods (Keim et al., 2010). 

Need for bridge programs. McCurrrie (2009) found that summer bridge programs were 

mechanisms for strengthening students both academically and socially in preparing them for 

their first year of college. The needs of students lacking social skills could be addressed in a 

more structured environment by incorporating bridge programs (Gallard et al., 2010). 

The students needed to experience goal setting, establish good study habits, and manage 

time wisely during their college experience. As the students set goals for themselves, the increase 

of their study skills and self-esteem were what contributed to their success (Keim et al., 2010).  

The need for bridge programs is seen more readily at some institutions than others. At a 

northwest college in Utah, students’ attrition rates ranged from 54% to 64%. The college 

generally lost 30% to 35% of its students from fall to spring and nearly 60% of its students by 

the following fall. As the need for remedial areas increased for students at the college, their 

dropout rates consistently increased. Failure to meet the needs of those students could result in 

harm to students, the college, and society (Hoyt, 1999).  

Bridge programs consist of developmental courses offered during the summer for 

underprepared students in mathematics and language arts. The time for the students to complete 
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course work is a shorter time period than a regular semester. During this period, the students 

usually attend classes 5 days a week for 4 weeks, with tutoring and study hall components 

incorporated. The students are advised and counseled as needed. Since the programs have a 

limited number of students, adjusting to college life is often easier. Students enrolled in summer 

bridge programs preceding the fall semester often find adjusting to college life is easy because of 

the small classes (McCurrie, 2009). 

Interventions in bridge programs. Research supports the need for interventions that 

focus on the academic and affective needs of students. Summer bridge programs attempt to 

develop the whole student, with emphasis on affective issues related to motivation. Presentations 

made by the students in this safe environment can motivate them to continue with school and to 

get prepared for life challenges (Keim et al., 2010). Mills (1998) commented on the increased 

attention being given to relationships between cognitive and affective factors influencing 

students’ success in developmental mathematics.  

Purpose of bridge programs. The summer bridge program promotes self-esteem by 

giving students confidence as they pursue their educational dreams. The program also provides 

an opportunity for the students to gain a better understanding of college life and their academic 

coursework (McCurrie, 2009). Three goals of bridge programs are to (a) increase the retention 

and the number of students completing their degrees, (b) increase students’ self-esteem and sense 

of self-efficacy, and (c) develop and increase academic skills, primarily writing (Keim et al., 

2010).  

 Description of bridge programs. Many programs are designed to help students who have 

fallen short of their academic skills in mathematics and English language arts and are similar to 

developmental courses but have been identified as bridge courses. These courses share the same 



   25 

needs but are offered during the summer in a shorter time period and at an intense fast pace. This 

is an opportunity for incoming freshmen to improve their social skills and to enhance their self-

esteem (McCurrie, 2009).  

A typical summer bridge program meets Monday through Friday for 90-minute 

mathematics and English language arts classes. In addition to the two class meetings, in the 

afternoon students are allowed to attend a lecture, visit a museum or a cultural venue, and 

participate in small-group discussions (McCurrie, 2009). The summer bridge programs promote 

student self-esteem and give the students confidence to pursue their educational dreams. 

During the summer bridge program, there are often support services available to the 

students. The students have the opportunity to gain valuable information concerning their college 

careers with encouragement from advisors, tutors, and instructors. A ready availability of 

mentors, role models, and peer support is critical in motivating students and increasing academic 

persistence (Keim et al., 2010). As part of a comprehensive process, students are advised on 

intellectual, social, and educational matters. Advisors offer interventions to improve unprepared 

students’ achievement and persistence in the short-term, first semester, and in the longer-term 

degree completion process (Gallard et al., 2010).  

While involved in the summer program, students often learn college-level methods of 

taking lecture notes, actively reading text books, and preparing for tests/quizzes (Michael et al., 

2010). During this period, time management, effective study skills, and other skills considered of 

importance to students to succeed in college are taught. The idea is to build social cohesion 

between students and making the subject meaningful to students by integrating the content in 

order to help students apply concepts across the courses (Brock, 2010).  
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According to Singh, Granville, and Dika (2002), motivation, achievement, and academic 

performance are all correlated and work together in students’ success in mathematics and 

science. Motivation and academic engagement have reciprocal relationships: “Motivation affects 

engagement in academic tasks and engagement further enhances interest and motivation” (p. 

324). Motivation enhances student engagement in academic tasks, which increases the likelihood 

of successful achievement. The students gained confidence and opportunities to read and write 

that deemed the curricula to be successful. 

Students may create individual goals to accomplish during the first semester through a 

monitoring process by staff members. By setting achievement goals, the students find 

encouragement to express their thoughts and to ask for help when it is needed (Michael et al., 

2010). 

In the summer of 2009, developmental bridge programs were offered to recent high 

school graduates at eight institutions in Texas. Two of the institutions were 4-year, and the other 

six were community colleges. The students attended the programs for 3 to 6 hours during a 4 to 5 

week period. One of the components of the programs was an accelerated instruction in math with 

the opportunity to earn a stipend of $400 (Barnett et al., 2012). 

The evaluation consisted of an experimental design to measure the effects of the 

programs on enrollment and success. The program consisted of 793 students, which was 60% 

(268) of the students assigned to the bridge programs. The other 40% (525) were assigned to the 

control group, which allowed their participation in other college services. The program had an 

impact on first college-level course completion in math. There is no evidence that the programs 

impacted persistence. In terms of race and ethnicity, six of the institutions’ populations consisted 

of more than 90% Hispanic students. At the other two institutions, fewer than half of students 



   27 

were Hispanic, with the remainder comprised of White, African-American, and small numbers of 

Asian American students. All institutions had more females than males (Barnett et al., 2012). 

Benefits of bridge programs. According to McCurrie (2009), Columbia College’s data 

show that more students successfully completing the summer bridge programs continued their 

college career compared to those students who did not attend the summer bridge programs. A 

bridge program may lower the drop-out rate better than regular developmental courses, because 

it can provide the environment needed for first-time entering freshmen students to make 

adjustments to college in a small population setting. 

By participating in a summer bridge program, the students are better able to understand 

the demands of college reading, writing, and the kinds of support they will need to be successful 

in college (McCurrie, 2009). 

The work in bridge programs is not watered down. Students can be successful because 

the teacher is demanding and believes that they can do the work. When students have freedom in 

selecting what they write about, they take pride in their work (McCurrie, 2009). The teachers 

have reported that “the reflective writing enabled students to see the relevance of what they were 

studying and how the course [can] connect to their personal learning goals” (McCurrie, 2009, p. 

37). Students benefit in the short term by experiencing success in college by connecting their 

own experiences to their studies and sharing their reflections.  

Challenges of bridge programs. Not all bridge programs are successful. “While the 

Bridge English course was…constructed to introduce students to college level reading and 

writing, the way the course had been constructed by individual teachers and experienced by the 

students did not [always] reflect Columbia College’s reading and writing goals” (McCurrie, 

2009, p. 37). In a survey of Bridge English instructors, many expressed the belief that the 
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curriculum did offer students beneficial reading and writing experiences, but that the overall 

curriculum was not giving students the information and experiences needed to make wise 

choices beyond their Summer Bridge experience (McCurrie, 2009).  

As those students moved beyond their first semester, retention diminished and their 

GPAs were lower than their non-bridge peers (McCurrie, 2009). The withdrawal rate for 

Summer Bridge students was also significantly higher than non-bridged peers in the second and 

third years. Columbia College’s Summer Bridge students did not match the retention rate of non-

bridge students from the first semester to the second semester, but their 61% retention rate was 

above the national average for similar institutions.  

At a community in Florida, a large majority of the students who required remedial 

education eventually dropped out of the college (Hoyt, 1999). That was particularly true of 

students enrolled in several remedial courses. 

Summary of bridge programs. Summer bridge programs are similar to developmental 

programs. Both programs are designed to help unprepared students in mathematics and English 

language arts bring their academic levels up in order to meet college course requirements.  

The summer bridge courses are short, intense, and designed to strengthen students both 

academically and socially. The tutoring and study skill components are added elements to 

enhance self-esteem and confidence. The knowledge of the availability of counseling services is 

made known to the students and is highly recommended. After students complete the summer 

bridge program, they are ready for the fall semester to continue successfully with required other 

remedial or college-level courses. The motivation level of the students is very high and 

encourages academic engagement. 
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Retention rates vary from institution to institution depending on the programs. The 

success rates are comparable to the developmental courses.  

The Bridge Program in the Current Study 

The bridge program was implemented at a private 4-year university in south central 

Texas as a developmental program for students lacking skills in mathematics and English 

language arts. The program was funded by a grant.  

 Based on their SAT/ACT test scores, high school state test results, high school grade 

point averages, and completion of an application expressing their interest in the summer 

program, the students were enrolled in both mathematics and English language arts courses to 

increase their skills for successfully completing the required college courses. Each class met 5 

times a week for 4 weeks.  

Attendance for all students was mandatory. A mandatory study hall was built into each 

day as part of the course requirement. A required tutoring component was implemented each day 

for approximately sixty minutes. During that time, speakers were invited to discuss study skills, 

library skills, and available resources for the students. Two tests were administered each week. A 

passing grade of a “C” or better was required for the students to move to the next course. 

To experience real college life, the students were required to spend the 4 weeks on 

campus as a residential component, with weekend passes allowing the students to go home. 

Homework and study times were requirements, along with planned activities led by older 

students from the university. 

  Challenges of the bridge program. The fast pace of courses required the students to be 

completely focused for the 4 weeks. Testing every 2 to 3 days was very challenging for some of 



   30 

the students; others did well under the pressure. The residential portion of the program was a big 

adjustment for most of the students.  

During the summer session, there were not as many activities on campus as during a 

regular fall or spring session. Staying occupied after completing homework and studying did 

create problems for some of the students.  

Summary of the bridge program. The 4-week intense summer bridge program 

consisted of mathematics, reading, and writing (language arts). Giving the students an 

opportunity to experience college life helped them socially, academically, and emotionally. The 

experiences helped with managing their time wisely with school work and leisure time by 

making their college classes a priority. It described how the students will develop during the 

college years: (a) prior experiences, (b) the environment the students experienced during college, 

and (c) the knowledge, attitudes, and beliefs of the students (Demetrious & Schmitz-Sciborski, 

2011).  
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Chapter 3: Methodology 

 The purpose of this study was to investigate the differences in success rates and 

persistence to further mathematics courses between students who took the first developmental 

mathematics course in a summer bridge program and those who took the first course in the first-

level developmental mathematics course in a summer bridge program and those who took the 

first-level developmental courses during a regular traditional semester. The chapter is divided 

into seven major areas: (a) research design, (b) population, (c) sampling procedures, (d) data 

collection procedures, (e) research questions, and (f) statistical analysis. 

Research Design 

This was a sequential explanatory research design with the quantitative portion consisting 

of descriptive analysis and tests of differences of at-risk students in the bridge programs and 

regular semester traditional developmental courses. Follow-up interviews were not used to 

support and explain results.   

Population 

This study compared the success rates of students enrolled in a summer bridge program 

during 2008–2010, with students in the following long semester developmental courses in 

mathematics, reading, and writing at a private university in south central Texas with an 

enrollment of about 6,000.  

The university had a bridge program designed for at-risk students to take a 4-week 

developmental mathematics and language arts courses during the summer sessions.  
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Sampling Procedures 

The study sample consisted of 77 entering first-year freshmen who participated in a 4-

week precollege summer bridge program and 435 students in the regular semester developmental 

program designed to enhance their college readiness through developmental coursework. 

Data Collection Procedures 

For the purpose of this study, data was extracted from student records with full approval 

of the IRB committee. All information was confidential and used only for research purposes. 

Data included demographic information (gender, ethnicity), SAT/ACT scores, high school 

GPAs, state test results (Texas Assessment of Knowledge and Skills and State of Texas 

Assessments of Academic Readiness), socio-economics status, gender, first-generation status, 

need-based financial assistance, and the grades earned by the students in the summer bridge 

programs and the regular semesters. Data was coded and analyzed using SPSS. Descriptive and 

inferential analysis of the differences between the two groups was investigated. 

Research Questions 

 

1. Are passing rates (C or better) in the first developmental mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 

2. Is enrollment in the second developmental mathematics course independent of 

whether students took developmental courses in a summer bridge program or during 

the regular semester? 

3. Are passing rates (C or better) in the second developmental mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 
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4. Is enrollment in the first college-level mathematics course independent of whether 

students took developmental courses in a summer bridge program or during the 

regular semester? 

5. Are the passing rates (C or better) in the first college-level mathematics course 

independent of whether students took developmental courses in a summer bridge 

program or during the regular semester? 

Statistical Analysis 

The dependent variable is the success rate of students enrolled in bridge and 

developmental programs in mathematics, writing, and reading. The independent variables are 

high school GPAs, SAT/ACT test scores, socio-economics status, gender, financial assistance, 

and grades earned in the BEGINNINGUIW programs (bridge) and the regular semesters.  
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Chapter 4: Results  

The purpose of this study was to investigate the differences in success rates and 

persistence to further mathematics courses between students who took the first developmental 

mathematics course in a summer bridge program and those who took the first course in a 

traditional program. The bridge and traditional programs include two developmental 

mathematics courses.  

The sample consisted of 512 students enrolled in both bridge programs and traditional 

courses. The data analysis for this study was accomplished from five major sections. The first 

section contained the gender, ethnicity, the relationship of gender to the success of course one, 

the success rate of the second course, and the persistence of college-level courses for the 

participants. The major hypotheses were examined for the investigation. The data was treated 

using descriptive statistics, cross tabulation, Chi-Square tests, and Cramer’s V. 

Demographic Profile of Participants in the Study 

Gender. Table 1 and Figure 1 depict the comparison of the female students to males 

enrolled in the traditional courses and bridge programs. About one third of the students enrolled 

in each of the programs were males. The percentage of females to males was consistent between 

traditional courses and bridge programs.  

Table 1 

 

Frequency Distribution of Students Enrolled in Traditional  

Developmental and Bridge Mathematics Classes 

 

 Traditional Bridge 

Variable n % n % 

Female 

Male 

302 

133 

69 

31 

49 

28 

64 

36 

Total 435 100 77 100 
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Figure 1. Percentage of males and females in traditional  

courses and bridge programs. 

 

Ethnicity. The percentages of the groups by ethnicity were also consistent in traditional 

courses and bridge programs. Percentages between the groups differed by 1% to 3% for both 

traditional courses and bridge programs. Tables 1 and 2 show that percentages in gender and 

ethnicity were similar between traditional courses and bridge programs. (See Table 2 and Figure 

2.) 
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Table 2 

  

Frequency Distribution of Students by Ethnicity  

  

 Traditional Bridge 

Variable n % n % 

Hispanic 

White 

Other 

Nonresident 

 274 

 71 

 77 

 13 

 63 

 16 

 18 

 3 

 47 

 15 

 13 

 2 

 61 

 19 

 17 

 3 

Total  435  100  77  100 

 

 
Figure 2. Percentages of Hispanics, Whites, others, and  

nonresidents enrolled in traditional courses and bridge programs.  
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Research Question 1  

Are passing rates (C or better) in the first developmental mathematics course independent 

of whether students took developmental courses in a summer bridge program or during the 

regular semester? 

Two hypotheses were tested. 

Hypothesis 1: Passing rates (C or better) in the first developmental mathematics course 

are independent of whether students took developmental courses in a summer bridge program or 

during the regular semester.  

Hypothesis 2: Passing rates (C or better) in the first developmental mathematics course 

are not independent of whether students took developmental courses in a summer bridge 

program or during the regular semester.  

There is a relationship between students in traditional courses and students in bridge 

programs to passing the first developmental mathematics courses. Table 3 and Figure 3 show 

that students enrolled in bridge programs had a passing rate greater than students in traditional 

programs. 

 

Table 3 

 

Students Passing the First-Level Developmental Mathematics Courses 

 

 Traditional  Bridge     

Variable n % n % x2 p 

Passed 

Not Passed 

 332 

 103 

 76 

 24 

 76 

 1 

 99 

 1 

20.24 .000 

Total  435  100  77  100   

 



   38 

 
Figure 3. Percentages of students passing and not passing first-level  

mathematics courses in traditional courses and bridge programs.  

 

Research Question 2 

Is enrollment in the second developmental mathematics course independent of whether 

students took developmental courses in a summer bridge program or during the regular 

semester? 

Two hypotheses were tested. 

Hypothesis 1: Enrollment in the second developmental mathematics course is 

independent of whether students took developmental courses in a summer bridge program or 

during the regular semester. 
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Hypothesis 2: Enrollment in the second developmental mathematics course is not 

independent of whether students took developmental courses in a summer bridge program or 

during the regular semester. 

There is a relationship between students in traditional courses and students in bridge 

programs to persist to the second developmental mathematics courses. Table 4 and Figure 4 

show that the percentage of students enrolled in second developmental mathematics courses who 

had taken traditional courses was a lower persistence rate compared to those who were in bridge 

programs having a higher persistence rate.  

Table 4 

 

Persistence of Students in Traditional Courses and Bridge Programs  

in the Second-Level Development Mathematics Courses 

 

 Traditional  Bridge     

Variable  n %  n % x2 p 

Enrolled 

Not 

Enrolled 

 167 

 268 

 38 

 62 

 45 

 32 

 58 

 42 

10.84 .001 

Total  435  100  77  100   

  

Research Question 3 

Are passing rates (C or better) in the second developmental mathematics course 

independent of whether students took developmental courses in a summer bridge program or 

during the regular semester? 

 Hypothesis 1: Passing rates (C or better) in the second developmental mathematics course 

are independent of whether students took developmental courses in a summer bridge program or 

during the regular semester. 
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 Hypothesis 2: Passing rates (C or better) in the second developmental mathematics course 

are not independent of whether students took developmental courses in a summer bridge 

program or during the regular semester. 

 
 Figure 4. Percentages of students in traditional courses and bridge  

programs enrolled in the second-level developmental courses. 

 

 There is a relationship between students in traditional courses and students in bridge 

programs to passing the second level developmental mathematics courses. Table 5 and Figure 5 

show that students passing traditional courses and bridge programs are dependent on enrollment 

in traditional courses or in bridge programs.  
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Table 5 

Comparison of Students in Traditional Courses and Bridge Programs  

Passing the Second-Level Developmental Mathematics Courses 

 

 Traditional  Bridge     

Variable  n %  n % x2 p 

Passed 

Not Passed 

 124 

 43 

 74 

 26 

 36 

 9 

 80 

 20 

11.67 .003 

Total  167  100  45  100   

 

 
Figure 5. Percentages of students in traditional courses and  

bridge programs passing the second-level developmental  

mathematics courses.  

 

Research Question 4  
 

Is enrollment in the first college-level mathematics course independent of whether 

students took developmental courses in a summer bridge program or during the regular 

semester? 
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Two hypotheses were tested. 

 Hypothesis 1: Enrollment in the first college-level mathematics course is independent of 

whether students took developmental courses in a summer bridge program or during the regular 

semester. 

 Hypothesis 2: Enrollment in the first college-level mathematics course is not independent 

of whether students took developmental courses in a summer bridge program or during the 

regular semester. 

There is a relationship between students in traditional developmental mathematics 

courses and bridge programs to persistence to college-level mathematics courses. The bridge 

students’ persistence to college-level mathematics courses was greater than traditional students’ 

persistence to college-level mathematics courses. (See Table 6 and Figure 6.) 

Table 6 

Students Enrolled in College-Level Mathematics Courses 

 

 Traditional  Bridge     

Variable  n %  n % x2 p 

Enrolled 

Not Enrolled 

 89 

 346 

 20 

 80 

 25 

 52 

 32 

 68 

5.45 .020 

Total  435  100  77  100   

 

Research Question 5  

Are the passing rates (C or better) in the first college-level mathematics course 

independent of whether students took developmental courses in a summer bridge program or 

during the regular semester? 
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Figure. 6. Percentages of students’ persistence of traditional courses and  

bridge programs to college-level mathematics courses. 

Two hypotheses were tested. 

 Hypothesis 1: The passing rates (C or better) in the first college-level mathematics 

course are independent of whether students took developmental courses in a summer bridge 

program or during the regular semester. 

 Hypothesis 2: The passing rates (C or better) in the first college-level mathematics 

course are not independent of whether students took developmental courses in a summer bridge 

program or during the regular semester. 

 There is no relationship between students in traditional developmental mathematics 

courses and students in bridge programs to passing rates for first college-level mathematics. The 

results show that students enrolled in bridge programs had a lower passing rate compared to 
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those students in traditional courses with a 61% passing rate in college-level courses. (See Table 

7 and Figure 7.) 

Table 7 

 

 Students Passing College Level Mathematics Courses 

 

 Traditional  Bridge     

Variable  n %  n % x2 p 

Passed 

Not Passed 

 54 

 35  

 61 

  39            

 10 

 15                         

 40  

 60          

3.39 .07 

 

Total  89                  100  25 100   

 

       

 
Figure 7. Percentages of students passing college-level  

mathematics courses. 
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Chapter 5: Discussion and Conclusions 

The purpose of this study was to investigate the differences in success rates and 

persistence to further mathematics courses between students who took the first level 

developmental mathematics course in a summer bridge program and those who took the first 

level developmental mathematics course in a traditional program.  

 Percentages of students in developmental mathematics courses in both traditional 

courses and bridge programs were similar in population by gender and ethnicity. Bridge students 

showed greater persistence to the second level developmental mathematics course and college 

level mathematics course. Bridge students passed first level developmental mathematics courses 

and second level developmental mathematics courses at higher rates than traditional students. 

However, bridge students passed their first college-level classes at slightly lower rates, but with 

no statistically significant difference. 

Persistence 

One of the findings indicated that most of the students from bridge programs showed 

stronger persistence than those enrolled in traditional programs. Also, the persistence rate for 

bridge students was above the national average for similar institutions, which was consistent with 

the findings of Michael et al. (2010). However, these findings were not consistent with the 

findings of Barnett et al. (2012), Lesik (2007), and McCurrie (2009). Perhaps bridge programs 

can ease this problem. 

Success Rate 

The findings in the current study showed that students in bridge programs passed first and 

second level developmental mathematics courses at higher rates than traditional students. Bridge 

students passed their first college-level courses at slightly lower, but not statistically significantly 
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lower, rates than traditional students. The findings of Barnett et al. (2012) were consistent with 

this study for passing the first college-level course in bridge programs. But passing rates for 

college-level classes were 61% for students who took traditional courses and 40% for students 

who took courses in bridge programs for the current study. The current study findings were not 

consistent with Waycaster (2001), who found that the effectiveness of developmental programs 

in preparing students for college-level work was positive.  

Implications 

Underprepared students need developmental courses (Carriuolo, 1994) and bridge 

programs (Keim et al., 2010) to advance to college-level mathematics courses for their degree 

completion. It is evident that high schools are not adequately preparing students for college 

entrance based on their SAT/ACT scores, GPAs, and state placement tests results (Harwell et al, 

2014). 

Developmental courses and bridge programs try to give students the extra help needed for 

their success in college-level courses. The students in the bridge programs have mandatory 

tutoring, study hall, and advising. While traditional developmental courses offer tutoring, the 

individuals must decide to attend the walk-in tutoring sessions. Based on the study, the bridge 

program prepared students to persist to the next level of developmental mathematics courses, as 

well as successfully complete them. For bridge students, 32% persisted to college-level courses, 

compared to 20% of students in traditional courses. However, the percentages of students who 

took the first developmental course and subsequently passed the college-level course were very 

similar: bridge students (13%) and traditional students (12%). 

In this study, a higher percentage of bridge students persisted to college mathematics 

courses than did students in traditional developmental courses. Although traditional courses and 
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bridge programs do not grant college credit for passing developmental courses, the sequence is 

necessary to advance to college-level courses. Educators are concerned that students might 

become burned out with taking the required developmental courses. Parents and students view 

this as being costly without seeing the true value. Future research will show whether these 

students will drop out of college at a higher rate. 

Recommendations 

When bridge programs are not feasible, traditional courses include some of the extras that 

were offered in the bridge programs. Mandatory tutoring in traditional developmental 

mathematics courses should be required. A study hall component should be offered. Introduction 

to university support services should be provided. 

Future Research 

Interviews should be added as a research project in order to access how students felt 

about traditional mathematic courses offered during the semester and the bridge programs 

offered in a 4-week course during the summer. Comparison of a residential bridge program and 

nonresidential bridge program should be added to the interviews. Students’ high school records 

to include low high school GPAs, SAT scores, ACT scores, age, and socio-economics status 

could be added to better determine equivalence of students’ samples. 

Future research should conduct a follow-up of students who were in bridge programs and 

traditional courses to find out how many actually graduated from college. Also, research should 

determine how many students completed their degrees and what contributions they have made to 

society.  

A similar study would be beneficial in the developmental English language arts courses 

in both traditional courses and bridge programs as they relate to persistence and success of 
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college-level courses. A comparison of the persistence and success rates of bridge students, 

traditional developmental students, and students who did not need developmental work would 

further add to the assessment of the efficacy of developmental courses. 
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