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ABSTRACT 

This study was designed to identify and examine certain individual factors that contribute 

to Louisiana Technical College (LTC) student success in Web-based developmental education 

(DE) courses among the academically underprepared students. The independent variables (IV) 

selected for this study included students’ prior academic preparation (PAP), comfort with 

technology (CWT), interaction with faculty (IWF), and motivation (MOT). The dependent 

variable (DV) was students’ course success measured by their mid-term scores (MTSCORE). 

Research methodologies included correlational statistics using multiple and logistic 

regression, and t-test for group comparisons. Data were gathered through an online survey using 

SurveyMonkey.com from the DE students at LTC that use PLATO Web Learning Network using 

a survey instrument (WBLSS) designed by the researcher for this study. 

The study found two predictor variables, IWF and PAP, to be statistically significant and 

two variables, MOT and CWT, statistically not significant. Based on the IVs’ combined 

identified relationship with the DV, the researcher designed a predictive model of LTC students’ 

course success in Web-based DE courses. The model employed in this study explained 17% of 

the variance in the MTSCORE. For many academically underprepared students at LTC, college 

and career success first depend on their success in the DE courses. Therefore, identifying 

individual characteristics related to course success is the key to building academic success 

models for underprepared students at two-year colleges like the LTC. 

 

Key Words 

Student Success Developmental Education Web-based Learning PLATO 

Underprepared Students Workforce Development LTC WBLSS
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CHAPTER ONE: INTRODUCTION 

Introduction 

Open-access to postsecondary education has been the guiding principle and a major 

policy among American community and technical colleges. Open-access policies have enabled 

the two-year colleges to be the point of entry to postsecondary education for many disadvantaged 

students who wouldn’t otherwise participate in any higher education experience (Bueschel, 

2003). Many of these students are first-generation college goers, often from the low-income, 

ethnic minority, or recent immigrant groups, yearning to fulfill their American dream (Cohen & 

Brawer, 2003). Conversely, open-access policies have also brought many underprepared, at-risk 

students into the two-year colleges who face a variety of social and academic barriers to succeed 

in the postsecondary educational settings (Cohen & Brawer, 2003; Grubb, 2001). 

To address the issue of underprepared students’ academic deficiencies and to prepare 

them for success in regular college-level courses, community colleges began offering remedial 

education since their inceptions (Boylan & Saxon, 1999). The traditional remedial courses were 

designed specifically to compensate for deficiencies in prior learning. Once educational experts 

began to understand the factors behind successful college performance, which included 

individual factors like self-confidence, ability, and study behaviors that affect grades and 

retention, personal and academic development skills were included in the remedial classes 

(Boylan, 1999). Consequently, according to Boylan, the term “developmental” replaced the term 

“remedial” among educational professionals and practitioners. Moreover, Baily, Jeong, and Cho 

(2008) posit that most practitioners in this field use the term “developmental” rather than 

“remedial” education, referring to its broad array of services to students with weak skills.       
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Bettinger and Long (2005) posited that remediation has been defined as coursework that 

is retaken, while classes focusing on new material are called developmental. However, most 

literature, including various government documents, uses the terms remedial and developmental 

synonymously. The National Association for Developmental Education (NADE, 2008) favors 

the term “developmental education” in its various publications; therefore, in this study, the term 

“developmental education” has mainly been used. Although in certain context, the term 

“remedial education” has also been used synonymously. 

Developmental education, despite its relevance as one of the most important educational 

issues in America (Astin, 1998), is not without controversy. There has been tension between 

those who would provide college access and developmental education to the students needing 

assistance and those who argue that it would lower academic standards of certain institutions 

(Casazza, 1999). Regardless of the issues of proper place for developmental education within 

higher education and the methodology of instructional delivery, educating underprepared 

students for academic success is a significant issue facing today’s postsecondary institutions. 

Training and preparing underprepared students to achieve college-level capabilities is essential 

for both individual and institutional success. In light of the twenty-first century knowledge-

driven global economy, Kuh, Kinzie, Schuh, and Whitt (2005) asserted that virtually all 

forecasters agree that some form of postsecondary education is essential to become economically 

self-sufficient in today’s competitive workforce. 

This study was designed to examine the issue of student success in Web-based 

developmental education courses in a two-year technical college from the perspective of 

individual student characteristics. This chapter presents an overview of the study which includes 

the background of the study, the problem statement, purpose of the study, and the significance. 
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The research questions guiding this study are presented. Explanations of the variables used in 

this quantitative study and a brief methodology and definitions of certain relevant terms are 

discussed. The chapter concludes with a brief discussion on the limitations of the study and a 

summary of the salient points.  

Background 

 Astin (1998) once described postsecondary remediation as the most important 

educational problem facing America. A decade later, the level and the dimension of the issue of 

postsecondary remediation is still startling (Bahr, 2007). The educational quality of the American 

secondary schools has not changed much twenty-five years after the publication of the “A Nation 

at Risk” report by the National Commission on Excellence in Education (US Dept. of Education, 

1983), prompting a new national initiative, “The High School Redesign Project” (NASBE, 

2008). Now, more students are graduating from high schools that are academically unprepared to 

handle college-level coursework at the postsecondary institutions. Nationally, 42 percent of all 

freshmen at public two-year colleges enrolled in at least one developmental course in reading, 

writing, or mathematics in 2000 (NCES, 2004).  

The level of remediation in Louisiana is even more staggering with 66% of the students 

at public two-year colleges in 2001 needing some form of remediation (Education Commission 

of the States, 2002). With such alarming statistics and an annual cost of over $1 billion 

(Bettinger & Long, 2005) for supporting DE programs, the problem of remedial education has 

been at the forefront of the issues facing postsecondary education in America today.  

Kuh, Kinzie, Schuh, and Whitt (2005) have emphasized that in today’s highly 

competitive, global economy, some form of postsecondary education is essential for any gainful 

participation in the workforce. To participate in any mainstream college-level courses, the 
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academically underprepared students first have to gain the skills necessary to meet the academic 

rigors associated with such courses. Successfully negotiating the developmental courses is the 

first step in such endeavors. The failure to pass developmental math courses before progressing 

to college-level study presents one of the greatest single stumbling blocks to educational 

persistence and success (Noel-Levitz, 2006) in American higher education. 

The Louisiana Technical College (LTC), with its 38 diverse campuses and over 20,000 

students across the state, is engaged in a unique postsecondary educational mission of workforce 

development for the entire state and the communities that each campus serves (LCTCS, 2007). 

The LTC is comprised of eight autonomous administrative regions. All the regions, except 

Region 7, use Web-based developmental education curriculum. The instructions are delivered 

through PLATO Web Learning Network (PWLN).  Students enrolled at the LTC join various 

programs to earn Associate of Applied Science (AAS) degrees or technical diplomas (TD) and to 

gain technical skills necessary to join the skilled workforce upon completion. 

The problem that the LTC encounters is that one in three students enrolled at LTC needs 

some sort of remediation (LTC Student Records, 2007). Such a large body of underprepared 

student population creates serious logistical, financial, and academic challenges for any 

institution, particularly the LTC. Virtually, no single higher education policy issue has raised as 

many questions and concerns as the problem of academic deficiency among entering college 

freshmen (Cohen & Brawer, 2003). It has prompted some states, including Louisiana, to have 

regulations governing developmental education instruction (Master Plan, 2001). 

To address the issue of academic unpreparedness among new students, the majority of the 

states have mandated assessment and placement testing utilizing ACT, COMPASS or other 

similar tests. Student placement in the developmental courses at the LTC is based on their 
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COMPASS test scores. It places students in the appropriate college-level or remedial courses 

(ACT, 2007). COMPASS is a college readiness test developed by the ACT (2007), a part of the 

American College Testing (ACT) organization. 

Most of the states have relegated postsecondary remedial education to the public, two-

year colleges (Ignash, 1997). Lawmakers, accreditors, and other stakeholders are complaining 

that it is not enough for the community colleges to get students in; they must also successfully 

prepare and graduate more students with a degree or facilitate transfer to a four-year institution 

(Ashburn, 2007). Similarly, the Louisiana Board of Regents (BOR) and other stakeholders of the 

LTC have raised questions concerning increased drop-out and low retention rates in some high 

demand programs at the LTC (BOR, 2007). 

 

 

 

 

 

 

 

 

 

Figure 1.1: The Student Flow Diagram at Two-year Colleges. Data from NCHEMS, 2007 

 

 

Open Access Student Success 
(33%) 

  

Postsecondary 
Educational 

Process 
(Learning) 

Non-Completers 
(Open Exit - 67%) 

 The two-year colleges’ policy and philosophy of “open-access and success for all” is 

somewhat challenging if not impossible to materialize. As the two year colleges admit any 

student who meets the basic admissions requirements of age and high school diploma or 
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equivalency, irrespective of their academic abilities to handle college-level courses, the goal of 

“success for all” is difficult to achieve even though the goal of open-access is met. The two-year 

college student flow diagram illustrates the issue (Figure 1.1).  

The student in-take capacity depicted by the wider pipe on the left hand side of the 

illustration (Figure 1.1) is much more than the number of students successfully leaving colleges 

after completion or graduation (33%) as depicted by a narrower pipe on the right hand side of 

figure 1.1. Another large number of students leave or exit without any credential, a diploma or a 

certificate (67%), depicted by the pipe pointing downward in the figure. Such exits and 

“withdrawal of students from a college represents a loss of investment and opportunity to the 

student, to the institution, and to the state, as there are tangible economic and social costs related 

to attrition” (Master Plan, 2001, p. 12). According to the Master Plan, the overall graduation rate 

in public higher education institutions in Louisiana in 1999-2000 was 29%. To remedy such 

inadequate graduation rates the Master Plan called for its third objective of increasing graduation 

rates in Louisiana’s public higher education institutions to 34% in 2005-2006. A report by the 

National Center for Higher Education Management Systems (NCHEMS, 2007) puts Louisiana’s 

two-year college graduation rates at 33.7%. Consequently, this puts nearly 67% of the freshmen 

in two-year colleges as potential non-completers. 

To address the issues of open access and help more of their students succeed, community 

and technical colleges across the United States are embracing new teaching methods and 

technologies. Most notably, the two-year colleges have turned to the Internet or the Web for 

viable solutions. Ninety percent of two-year institutions offered some type of distant education 

courses in the 2000-2001 academic year, and 90% of all institutions offered distant education 

courses using Internet-based instruction (NCES, 2003). 
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Following the national model, the LTC has also looked towards the versatile World Wide 

Web, also called the Web, for effective delivery of its developmental education courses to its 

ever expanding body of underprepared student population. Accordingly, the LTC implemented a 

mandatory Web-based developmental education program throughout its 38 campuses in 2004. 

This mode of self-paced, anytime, anywhere program delivery through the Web is believed to 

bridge the gap between student access and success. It also promises to serve more underprepared 

students in the developmental education program with limited classroom resources, thus bringing 

economic benefits to the college as well. Nearly four years after the start of the Web-based DE 

curriculum in Fall 2007, Region 7, one of the 8 regions with 5 campuses, decided not to continue 

its Web-based DE program and opted for traditional classroom-based instructions instead. 

The developmental education labs in LTC campuses use the PLATO Web Learning 

Network (PWLN) programs in developmental math, English, and writing courses for teaching 

academically challenged students. It also delivers a general science course for the pre-allied 

health students who are deficient in the required science scores necessary for admissions in the 

allied health science programs. Additionally, such Web-based instruction is complemented with 

classroom tutoring for students as needed. LTC’s developmental education programs include a 

demographically diverse student population; the majority of these students are non-traditional, 

first-generation college students. In this study, non-traditional students may fall into any of these 

categories: those who are age 25 or older, those who have family responsibilities like dependent 

children or adults, those who are married, or those who are employed. 

Even though research shows how socio-cultural influences create specific developmental 

needs and interests, and how social factors such as race, class, and gender shape learning 

(Merriam & Caffarella, 1999), not much research could be attributed to the topic of student 
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success factors in career and technical education in the two-year college settings. This is 

specifically true in the context of Web-based learning pedagogy involving developmental 

education programs in spite of the huge proliferation of online instructions in the two-year 

community and technical colleges (NCES, 2003).  

The identification and examination of the success factors involving career and technical 

college Web-based developmental courses are of extreme importance to all involved 

stakeholders. The primary stakeholders are the students and the teachers and the secondary 

stakeholders are the general public and the state in general. It is especially important when the 

state is facing overwhelming economic and workforce challenges. Additionally, such a study is 

even more critical in post-Katrina Louisiana as the state experiences shortages in the skilled 

workforce in every field. It would also aid in tackling any physical constraints in preparing 

dislocated students in need of developmental courses in the hurricane ravaged areas. This study 

was set to identify the success factors in Web-based developmental education courses among the 

underprepared, at-risk students at Louisiana Technical College. It also put forward a predictive 

model of course success based on students’ individual characteristics. 

Statement of the Problem 

 The problem of educating a growing number of academically underprepared students at 

the LTC has been of serious concern to all its stakeholders. The issue has taken on a new 

dimension upon implementation of selective admissions criteria (Master Plan, 2001) in 

Louisiana’s four-year institutions which began in the fall semester of 2005. The BOR mandated 

selective admissions criteria at Louisiana’s four-year public universities has diverted many 

academically underprepared students to the state two-year colleges, including the LTC. 
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In an effort to accommodate an ever increasing number of academically deficient 

students and to streamline the various modes of delivering developmental education courses, 

contain costs, and standardize the curriculum, Louisiana Technical College (LTC) implemented 

a Web-based developmental education program in January, 2004, as the only instructional 

modality for the developmental courses. This approach provided no other options for the 

academically underprepared, at-risk students at LTC. Despite claims of success (PLATO, 2005) 

and effectiveness, the success rate is low as evidenced by the depreciative completion and 

retention rates in the developmental education program (LTC Student Record, 2007) and by the 

increase in course repeat rates among the students. The lack of any noticeable success in the 

process of educating the DE students to provide the skills necessary to handle college-level 

coursework has even led the campuses at Region 7, one of the eight regions of the LTC, to 

abandon such Web-based DE program, and revert to their traditional classroom-based 

instructional mode (A Region 7 DE instructor, personal communication, June 10, 2008). On the 

other hand, the rest of the 33 campuses in seven regions still continue to pursue Web-based DE 

curriculum using PLATO. Such dichotomous views regarding success in the LTC Web-based 

developmental education program calls for much needed studies in this important topic of 

student success in LTC’s DE programs.     

The low success rates could be the result of student’s unfamiliarity with technology 

associated with the Web-based learning environment or some other student characteristics which 

play critical roles in their academic success. The examination of the factors and the forces that 

contribute to student success and subsequent institutional intervention techniques to promote 

success (Perna & Thomas, 2006) is an area that requires proper study, specifically in the 

technical college environment. These factors may include individual and institutional 
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characteristics. Individual characteristics, such as comfort with technology, motivation, prior 

academic preparation (Hoyt, 1999), goals and commitments, interactions with faculty (Tinto, 

1993) are deemed to be significant factors in student success in the traditional learning 

environment. These individual characteristics may also contribute to the success of the 

academically underprepared students in the Web-based learning environment at LTC. Therefore, 

the purpose of this study was to identify and understand the influence of certain individual 

factors contributing to the prediction of student success in Web-based developmental education 

courses at Louisiana Technical College. 

Purpose of the Study 

 The purpose of this study was to identify and examine the individual factors that 

contribute to LTC student success in Web-based developmental education courses. Boylan, 

Bonham, and Bliss (1997) suggested that grades in developmental courses, among other 

variables, should be considered when evaluating developmental program outcomes for 

improvements. 

As guided by the review of the literature, the predictor variables to be studied are 

student’s prior academic preparations (PAP), comfort with technology (CWT), interaction with 

faculty (IWF), and motivation (MOT). The strategy utilized in this study was the Pearson’s 

correlation coefficient statistic to determine the magnitude of the associations between the 

independent and the dependent variables and to detect the directions of any such relationships 

that were observed. Additionally, to investigate the differences in course performance 

(MTSCORE) between groups based on (a) intended program of study, (b) outside employment; 

the independent sample t tests were conducted. 
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Another purpose of this study was to validate the researcher-developed instrument, Web-

based Learning Student Survey (WBLSS). This instrument was designed to aid in predicting 

developmental education course success at a two-year technical college based on selected 

individual student factors.    

Research Questions 

Based on the review of the literature which mentions individual factors that influence and 

contribute to student success in general, a primary and two secondary research questions were 

framed to seek answers regarding the influences in predicting student success in Web-based 

developmental education courses in career and technical education settings. The primary 

question guiding this research was: Is there any relationship between the individual factors of 

students’ prior academic preparation, comfort with technology, interaction with faculty, 

motivation, and students’ course performance in the Web-based developmental education 

courses? The two secondary research questions were: 

• Are there any differences in the performance levels among the students in the Web-

based developmental education courses based on their intended program of study?  

• Are there any differences in the performance levels in the Web-based developmental 

education courses among the students with employment and no employment? 

Significance of the Study 

 Policymakers, practitioners, and scholars have directed tremendous attention and 

resources to the goal of improving student success (Perna & Thomas, 2006). Three-fifths of 

students in public two-year colleges enrolled in at least one developmental coursework (NCES, 

2004), and a large number of such students are from the historically underserved populations 

including first generation, racial and ethnic minorities, and low income families. To prepare 
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developmental students to succeed in college-level work by creating the necessary environment 

has profound implications in expanding college access and success.  

Even though policymakers and researchers have increasingly turned their attention to 

student success, most of the research and attention focused on educational outcomes of 

baccalaureate students and not on students at community colleges (Bailey, Calcagno, Jenkins, 

Kienzl, & Leinbach, 2005). This is even truer for technical colleges. More specifically, literature 

on student success in developmental education (DE) in the Web-based environment involving 

technical and career education can rarely be traced in spite of the huge proliferations of online 

learning phenomenon in almost every aspect of higher education. 

  As the LTC has embraced the Web-based mode to delivering quality, skills education for 

the working adults, including the delivery of developmental education courses to its 

underprepared students to equip them with skills required for college-level course success, very 

little is known regarding the issues facing student success in such endeavors. The shifting 

workforce in the global economy and consequent changes in the configuration of the labor force, 

to a large extent, determine where learning takes place, what is offered, and who participates 

(Merriam & Caffarella, 1999). These dynamics have added to the complexity of the issue of 

student success. Therefore, this research study was intended to fill the gap that exists at the two-

year career and technical education arena and to shed some light on understanding Web-based 

developmental instructions from the perspective of the students whose success or failure is 

directly related to the success or failure of the DE program itself.  

This study could help in identifying and understanding the major factors playing 

important roles in student success in the Web-based developmental education environment at the 

technical college campuses across Louisiana. It could also address the vitality or vulnerability of 
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such methodologies that have currently been deployed at the LTC’s developmental education 

labs throughout the state. The factors identified as enhancers could help in revamping the 

existing Web-based learning programs, thereby helping student retention and success rates.  

Using this study, a model Web-based learning program could be designed and 

implemented in the Louisiana technical or community college campuses. This study would also 

help address the void in technical college Web-based learning literature, specifically in the 

developmental education area from the perspectives and experiences among the academically 

challenged student population.               

Overview of Methodology 

Quantitative research methodologies using descriptive and inferential statistics were 

employed in this study. More specifically, statistical relationships using simultaneous multiple 

regression involving scaled variables and logistic regression involving dichotomous dependent 

variable were utilized to identify the individual characteristics and examine their relationship in 

influencing student course success in Web-based developmental courses at the Louisiana 

Technical College campuses. Moreover, independent samples t tests were utilized to compare 

variations in course grade between groups. For this study, student success was defined as 

student’s course success in the developmental education courses. Gilbert (2000) posited that 

variables and strategies for student success should be considered at the individual course or 

program levels and contexts. 

Most of the technical college developmental education students generally take one or two 

developmental courses in reading, math or English. Additionally, the pre-allied health students 

take remedial science through PLATO PWLN. For this study, course success, in turn, was 

defined as passing an attempted course with a grade of an “A”, “B”, or “C”. On the numerical 
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scale these scores were 90% or above, 89% - 80%, and 79% - 70% respectively. A score between 

69% and 60% was given a letter grade of “D”. Any score less than 60% was given a letter grade 

of “F”.  Both these scores, D and F, are considered unsuccessful in DE programs throughout the 

LTC irrespective of their intended program of study. The dependent variable of students’ mid-

term test score (MTSCORE) was self-reported by the students in the numerical form.  

The study examined the statistical relationship between the dependent variable of student 

mid-term score (MTSCORE) in Web-based developmental education courses and the 

independent variables of student’s prior academic preparations, comfort with technology, 

interaction with faculty, and motivation, as measured by the Web-based Learning Student Survey 

(WBLSS) scale. The WBLSS scale was developed by the researcher of this study in the absence 

of any satisfactory scale for this particular study context. As a part of the WBLSS scale 

development, exploratory factor analysis (EFA) was conducted to explore any possible 

underlying factor structure for the measured variables. 

The design of the study was inferential in nature (Johnson & Christensen, 2000). The 

review of the literature including certain dissertation abstracts relating to Web-based and e-

learning attrition rate and persistence issues provided guidance in developing this investigation.  

The study utilized the Pearson correlation coefficient statistic to determine the magnitude of 

associations between the independent predictor variables and the dependent outcome variable 

and to detect the direction of any relationship observed. The Pearson correlational coefficient 

statistic is generally used to test theories when researchers collect data to confirm or disconfirm 

hypotheses (Creswell, 2002). 

During the pre-dissertation pilot test, the researcher observed significant variations in 

students’ course grades based on the intended program of study among the developmental 
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education students. The issue was discussed with some developmental education instructors at 

LTC, Lafayette Campus who also asserted this researcher’s observation. In particular, it was 

observed that the students whose intended program of study was practical nursing (PN) or health 

occupation fared better than the non practical nursing (NPN) students as a group. The reason for 

such variations could be due to the importance of the utility factor of educational programs 

among the nontraditional students (Bean & Metzner, 1985).  

The practical nursing program is one of the most popular, high demand programs on any 

technical college campuses in Louisiana. It is very much sought after because of the high level of 

employment opportunities for its graduates in local healthcare and related industries. Moreover, a 

large percentage of the technical college students intending to study PN are also nontraditional 

(LTC Student Records, 2007). Therefore, this study also conducted independent samples t tests 

between the groups of students intending to study PN and the non-PN students to identify if there 

were any variations in students’ MTSCORE between these two study groups. Additionally, t-

tests were also conducted among the groups of students with full-time or part-time employment 

and no-employment to examine if any variation in the MTSCORE existed among these groups. 

For this research, data was collected online through SurveyMonkey.com using the researcher 

designed survey instrument. The data collection involved students in the Web-based DE program 

in all the campuses of the LTC except in Region 7 that does not use PLATO.  

Data Source 

For this study, the survey population involved the Louisiana Technical College (LTC) 

developmental education (DE) students that use PLATO Web Learning Network (PWLN) as part 

of their Web-based DE curriculum. The targeted sample was DE students in all the 33 technical 

college campuses of LTC with the exception of the 5 campuses in Region 7 (Northwest 
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Louisiana) that do not use PWLN. For data collection, a Web-based, self-administered, cross-

sectional survey was administered using the SurveyMonkey.com online survey tool. The survey 

was conducted following the mid-term exam in the Fall 2008 semester with all willing 

participants in the developmental education programs at LTC with the exception of the Region 7 

campuses. Using proper protocol and upon obtaining the necessary permission from the LTC 

administration, the Web-based Learning Student Survey (WBLSS) questionnaire, a Likert type 

instrument, was administered through the SurveyMonkey.com online survey tool with a 

conspicuous link to the survey site placed in the LTC’s Web site. Several e-mails were sent to 

the Web-based DE instructors at the LTC campuses giving detailed instructions along with the 

password for the survey site (Appendix E) for their students to take the survey after finishing 

their mid-term tests.   

The data representing the independent variables were collected using a self-administered 

questionnaire designed for this survey. The survey data were self-reported by the students. The 

dependent or outcome variable of mid-term exam scores (MTSCORE) representing the level of 

performance for each participant was also obtained from students’ self-reported data.  

Theoretical Models 

In conceptualizing this research study, two major component factors were hypothesized 

to best address the problem of academic success of the underprepared students. One component 

was the student’s individual characteristics and the other was institutional characteristics. 

Educational researchers have extensively studied the effect of student and institutional 

characteristics on educational outcomes, such as student success (Bailey et al., 2005). In this 

study, the major focus was the influence of student characteristics on course outcomes. 
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 Various literatures have studied the issue of student success through the retention lens 

(Kuh et al., 2006), specifically using Tinto’s (1993) student integration model and Bean’s (1985) 

student attrition model. This study included such lenses. A large percentage of the technical 

college students being nontraditional, Bean and Metzner’s attrition model, which studied 

nontraditional and working students, was considered with special interest. Chickering and 

Gamson’s (1987) seven principles were also utilized in guiding this study. 

 Literature on student success has asserted that the student’s course performance is related 

to learning. Web-based learning (WBL) effectiveness, which is a subset of learning in general, 

affects the student’s grade or course success. Each of the independent variables, the student’s 

prior academic preparations, comfort with technology, student interactions with faculty and 

student motivation, are related to student characteristics. In this study, these factors were 

hypothesized to affect learning, which in turn, influence course success. 

Limitations of the Study 

    The study was limited to developmental education students on 33 campuses of the 

Louisiana Technical College in seven geographical regions that used the PLATO curriculum for 

their DE programs. The Web-based courses were limited to developmental courses, including 

math, English, reading, and science. Therefore, generalization to other institutions and other 

Web-based courses is not feasible. The possibility of the students to be less forthcoming in their 

responses to the survey questionnaire, specifically to their self-reported mid-term test scores, 

could also limit the study. The study was limited to the two-year technical and career education 

environment. Therefore, the study and its findings cannot be generalized or duplicated in other 

sectors of higher education without major considerations or limitations.  
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In spite of numerous variables noted in a host of literatures, this study was limited to only 

four variables for the sake of simplicity and manageability. This would certainly limit the study’s 

scope. The reliability and validity of the researcher-developed instrument, WBLSS, could 

impose limitations on the findings of this study. 

Definitions of Selected Terms 

 Asynchronous e-learning: The process of learning online through the internet where the 

communications or learning does not occur at the same time among all the participants. 

Attrition Rate:  Failure to complete a course or unsatisfactory outcome of a course attempted.  

Blended e-learning: Combining active learning techniques using face-to-face instructions in the 

physical classroom and distance learning using the internet. 

Constructivism: Learning is a constructivist process in which the learner builds an internal 

illustration of knowledge, a personal interpretation of experiences. 

Developmental education (DE): Programs that focus on the whole learner, with the unique blend 

of academic and personal strength and weakness that each individual brings to the learning 

process (Ignash, 1997).   

E-learning (online learning): Electronic learning. E-learning is a general term that relates to any 

training that is delivered with the assistance of a computer using the internet. 

Individual characteristics: Each person’s inherent, unique characteristics and observable 

behavior responsible for an individual’s unique learning style and abilities.    

Nontraditional students: Working definition includes any of these characteristics befitting a 

student- 25 years or older, part-time worker, commuter (Bean & Metzner, 1985), married, a 

parent, a returning student after being out of school (stop-out) for more than one semester, or a 

student with family responsibility.   
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Online learning: (Same as e-learning) 

Pedagogy: The general art and science of teaching. 

Persistence: The result of a student’s decision to continue participating in the learning process. 

Plato Web Learning Network (PWLN): Designed and hosted by PLATO, Inc., delivers Web-

based instructional contents via the Internet that can be accessed by the institutions and 

authorized students, anytime, anywhere, on and off-campus (PLATO Website, 2008).  

Remedial education: Refers to programs that focus on providing remedies for specific 

deficiencies in reading, writing, and math (Ignash, 1997). 

Retention: Continued student participation in the learning process to the point of completion of a 

course, program or degree. 

SPSS: Statistical Package for the Social Sciences (Statistical software for data analysis) 

Student characteristic: Individual, personal characteristics of students in their approach to 

learning and coping with academic requirements.  

Student course success: A student earning a passing course grade of C (2.0) or better on a 4.0 

scale. The numerical scale: 100-90 A (4.0), 89-80 B (3.0), 79-70 C (2.0). A score less than 70, is 

considered as failure in developmental education at LTC. 

SurveyMonkey: A private company specializing in secured survey data collection process which 

enables users to create their own Web-based surveys. The site is popular with academic research 

scholars as well as with many Fortune 500 companies. 

Traditional students: Students who matriculate into a higher education program following high 

school graduation.  

Underprepared student: Student who lacks the reading, writing, or mathematical abilities or 

academic skills required to be successful in college-level courses. 
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Web-based learning: Delivery of lessons using the distributed World Wide Web multimedia 

platform, a subset of the Internet. 

Summary 

This chapter introduced the topic of this study, the study variables, its context and the 

settings. The issue of educating an ever increasing number of academically underprepared 

students at Louisiana’s two-year colleges has taken on a new dimension upon implementation of 

the BOR mandated selective admissions criteria at the states’ four-year, public, higher education 

institutions. The issue of student success in developmental education courses is more critical now 

when the state’s two-year colleges are experiencing serious budget constraints and accountability 

issues. Student success in developmental education (DE) courses has also profound implications 

in expanding college access and success, the two major goals of the two-year postsecondary 

educational institutions in America. Therefore, it very important to examine, identify, and 

understand the factors contributing to student success in Web-based developmental education 

courses that the students experience at the Louisiana Technical College (LTC).  

The research questions guiding this study were mentioned. The data sources and the data 

collection techniques were briefly discussed along with the survey instrument for data collection. 

The research methodologies and statistical models used in the study were mentioned. The 

limitation and scope of the study’s findings were briefly mentioned.  The study may shed much 

needed light on the subject of Web-based learning practices specific to developmental education 

at LTC. It may add to the dearth or almost nonexistent literature and knowledge base on the issue 

of student success in Web-based developmental education in the two-year technical and career 

education area in Louisiana. 
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CHAPTER TWO: REVIEW OF LITERATURE 

Introduction 

The main objective of this study was to develop a predictive model of student success for 

the academically underprepared students in the developmental education program at the 

Louisiana Technical College (LTC) using individual characteristics as the independent, predictor 

variables. The modality of instructions in the developmental education courses at the LTC is 

Web-based. This chapter reviews the literature related to learning theories, learner 

characteristics, developmental education, Web-based learning, and student success as they relate 

to the dependent and independent variables of this study.  

The overarching theoretical perspectives that inform this study originate from three 

different areas in the literature. These three areas are developmental education, Web-based 

learning, and student success. The specific area of interest, student success in the Web-based 

developmental education courses, has two principal contributing forces. They are the student 

characteristics and the institutional characteristics. Therefore, the literature on related learning 

theories and on student and institutional characteristics contributing to student success will be 

reviewed as well.  

Educational researchers have extensively studied the effect of student and institutional 

characteristics on educational outcomes, such as student success (Bailey et al., 2005) among 

four-year college students. But the literature is very sparse in the two-year community and 

technical college arena. In this study, the major focus will be the influence of student 

characteristics on course success among two-year college students. Since academic achievement 

in any program of study or course, in general, is a reflection of teaching and learning; therefore, 

this section begins with a review of the related learning theories. 
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Learning Theories 

Some form of postsecondary education has become a necessity for a majority of high 

school graduates (McCabe, 2000) to prepare them to live an economically self-sufficient life in 

today’s increasingly complex and challenging global economy. As a result, the college-going 

stakes are higher today than at any point in history (Kuh, Kinzie, Schuh, & Whitt, 2005). Simply, 

access to two or four-year postsecondary institutions of higher education does not necessarily 

lead to success in postsecondary education. Neither does it guarantee an economically self-

sufficient life after college. Nevertheless, obtaining a college education holds the key to 

achieving the American dream and social mobility (Cohen & Brawer, 2003).  

In spite of the significant progress in expanding access to higher education for the 

underrepresented or underprepared students, many of these students experience differential 

retention rates and inequities in academic achievement (Bauman, Bustillos, Bensimon, Brown, & 

Bartee, 2005). To address this issue of “open access and success for all,” higher educational 

institutions, specifically the two-year colleges, have developed programs like developmental 

education to support underprepared students in their pursuit of course success and academic 

achievements. 

Student success in the developmental programs is critical to overall college success. In 

order to design effective solutions for the at-risk, under-prepared students’ academic success, 

higher education professionals must understand how students differ and what significance the 

differences have for educational practice (Roberts, 1994). As we look for any viable solutions, 

theories in human learning and development can provide educators with suitable foundation and 

framework for meeting the needs of students in general and the needs for the developmental 

education students in particular (Chung, 2005). 
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In the absence of any single, comprehensive, theoretical perspective to account for all the 

factors that influence student success in college (Kuh, Kinzie, Buckley, Bridges, & Hayek, 

2006), multiple lenses have been invoked by scholars and researchers of higher education to look 

into the subject of student success in postsecondary education. The issue of student success in 

developmental education is even more complex. Casazza and Silverman (1996) put forward four 

major theoretical perspectives that could serve as an overarching theoretical framework for 

student success in developmental education. These four perspectives are the behavioral, social 

cognitive, motivational, and adult learning approaches.  

In addition, aspects of cognition and instruction relating to individual differences in 

learning as well as motivational variables are also considered as important factors relating to 

student success. For more insight into the topic of student success, we look into the learning 

theories to shed some light on the topic. Each one of the learning theories is a huge topic in itself. 

This section provides a brief description of the learning theories relevant to the study. 

Behavioral Learning Theories 

The behavioral theories of learning were the first among the theories to illuminate on the 

process of human learning. The major traits of the behavioral theories is not that they deal with 

behavior, since all theories do that, but rather that “they explain learning in terms of 

environmental events” (Schunk, 2004, p. 29). Schunk mentions B. F. Skinner’s operand 

conditioning, Thorndike’s connectionism, and Pavlov’s classical conditioning as some of the 

best known behavioral theories to be most cited in the literature. The behavioral theorists 

dominated the field of psychology of learning during the first half of the twentieth century. These 

theories explained learning in terms of environmental events.  



                                                                                

24 

 

The behavioral theorists contend that mental or cognitive processes are not necessary to 

explain the acquisition, maintenance, and generalization of behavior. These theories, in general, 

view learning as a process of forming associations between stimuli and responses (Schunk, 

2004). The programmed instruction of teaching materials was developed in accordance with 

behavioral principles of learning. Skinner was a pioneer in developing a teaching machine and 

programmed instruction. Schunk also stated that the reinforcement perspective of the behavioral 

theory involves self-regulation, which has three constituents: self-monitoring, self-instruction, 

and self-reinforcement. 

Another famous behavioral theorist was Thorndike. Thorndike’s basic ideas about 

learning include the laws of exercise and effect. The law of effect which emphasizes 

consequences of behavior is central to Thorndike’s theory. Thorndike’s law of effect states that 

responses to a situation that are followed by satisfaction are strengthened and responses that are 

followed by discomfort are weakened. One of Thorndike’s principles of teaching, which is very 

relevant to technical education, deals with cautioning against teaching content that is removed 

from its application (Schunk, 2004). According to Schunk, the behavioral theorists’ generality of 

operant conditioning principles has been challenged by the cognitive theorists. The cognitive 

theorists contend that the explanations of the process of human learning are incomplete without 

considering thinking or the cognitive side. Bargh & Ferguson (2000) posit that such phenomenon 

as language, memory, reasoning, and problem solving cannot be addressed adequately without 

considering thinking or cognitive faculty associations. 

Bandura’s Social Cognitive Learning Theory 

The social cognitive theory stresses the idea that human learning occurs in social 

environment (Schunk, 2004). Generally, people acquire knowledge and skills by observing 
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others performing the observed tasks. In putting forward a comprehensive theory of 

observational learning, Bandura (1986) posited that people could learn new actions merely by 

observing others perform such actions. Schunk mentions that according to Bandura, human 

functioning and learning is explained in terms of reciprocal interactions among three entities: 

behaviors, environmental variables, and personal factors such as cognitions. Bandura called it 

“the triadic reciprocity model of causality,” where these three events operate interactively in the 

process. The following example illustrates Bandura’s triadic reciprocity model. 

An example of triadic interactions among behavior, personal factors, and environmental 

variables can be found in involving students in the developmental education programs. Factors 

like self-efficacy and motivation are considered to be personal factors. Research shows that 

positive behaviors such as persistence and time on tasks influence these personal factors. When a 

student puts forth the required time and effort to persist, he or she gains higher self-efficacy. This 

leads to more motivation for academic achievement. On the other hand, self-efficacy and 

motivation, in turn, re-instill and influence positive behaviors such as higher standards and 

expectations on the part of the student. Personal factors like self-efficacy and motivation are also 

influenced by environmental variables like mentoring. When an instructor interacts and gives 

positive feedback to a student, it helps to improve the student’s self-worth, motivation, and self-

efficacy. These characteristics of self-worth, motivation, and self-efficacy, influence students’ 

behavior and encourage them in putting forth the efforts and time on tasks to achieve their goals. 

One of the important constructs in Bandura’s theory is perceived self-efficacy (Schunk, 

2004), which is a personal characteristic of one’s beliefs concerning one’s capability to learn or 

perform actions at designated levels. For example, academically deficient students placed in the 

developmental education courses are assumed to perform at a different level in academic courses 
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than students not needing developmental education. The students’ scores in assessment tests like 

the ACT or COMPASS are used to designate their levels of competency in related courses. On 

the other hand, students also seem to base their skills and proficiency levels on their scores in 

assessment tests and GPAs. These levels of proficiency, in turn, affect and contribute to their 

self-efficacy and self-worth, leading students to set their own goals and levels of performance.  

Many researchers have tested Bandura’s social cognitive theory in a variety of contexts 

involving cognitive, social, instructional, and self-regulatory skills. According to Schunk, the key 

processes in the area of self-regulation are self-observation, self-judgment, and self-reaction. 

Students’ motivation to achieve their academic goals is based on the self-efficacy and self-

regulation concepts put forward by Bandura. Since motivation is a key factor in accomplishing 

academic goals and persisting in educational endeavors leading to student success, student 

motivation is an important construct in this study.  

Gagne’s Conditions of Learning 

The role of technology in the field of educational instructions has grown tremendously in 

recent time. In higher education, we cannot imagine teaching and learning without the use of 

technology in general and the internet in particular. It is being increasingly infused into the 

instructional delivery process. As a result, certain factors or areas are very crucial to examine in 

investigating the phenomenon of successful learning using technology. Some of these areas 

include interactions among instructors and learners, learning environment, and learners’ 

perceptions of the learning process. The most well-known theory that addresses these issues is 

Robert Gagne’s conditions of learning. Gagne (1985) contended that learning is complex and 

learners acquire capabilities which manifest themselves in different outcomes. According to 

Gagne, the five types of learning outcomes are intellectual skills, verbal information, cognitive 
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strategies, motor skills, and attitudes. According to Schunk (2004), Gagne’s theory incorporates 

the five important principles of learning and instructional delivery. These elements are learning 

occurs in phases; skills to be learned are acquired sequentially in small steps; practice, feedback, 

and review are integral components of learning systems; social modeling is employed during 

instructional phases; motivation is a function of learner’s attitude.  

These five elements are very important in designing, implementing, and delivering 

instructions in Web-based developmental education courses catering to the academically 

underprepared students at two-year technical colleges. The students in the PLATO Web-based 

learning lab used by the LTC in the developmental education program are given instruction in 

phases, in small steps, according to a student’s individual pace. A student is not allowed to 

progress to the next level without mastering the previous levels. Skills development through 

practice and frequent feedback on tasks by the PLATO program and by the instructor are integral 

parts of the program. The students’ personal characteristics of performing those course-related 

tasks, coping with technological difficulties and motivation and attitude toward learning play 

important roles in this study. 

Carroll’s Model 

Another theorist studying student success factors was Carroll. Carroll (1989) formulated 

a model of learning that posits that students successfully learn according to the amount of time 

they spend on academic engagements. Academic engagements include the extent of time that the 

students need to learn a topic. According to Carroll, the degree of learning depends on several 

individual factors including, the students’ aptitude for learning, ability to understand instruction, 

and time spent on learning. Carroll’s models can be adapted to student learning in the Web-based 

developmental education environment as well. Student achievement and the degree of learning in 
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Web-based developmental education courses may also depend on the learner’s individual 

characteristics like aptitude, ability, and time devoted to learning course materials as mentioned 

in Carroll’s model of success. 

Constructivism 

Constructivism is a learning model that has its roots in psychology. Different views can 

be found in the literature describing the term ‘constructivism.’ In general, constructivists share 

the beliefs that learning is an active process of constructing rather than acquiring knowledge. 

They also believe that instruction is a process of supporting that knowledge-construction rather 

than communicating knowledge (Duffy & Cunningham, 1996). Constructivism is widely 

recognized by practitioners of higher education as a teaching and learning process where learners 

construct their own meaning. According to Duffy and Cunningham, constructivism in education 

is not new. Various sources suggest that the theory of constructivism in education has been 

greatly influenced by the works of Bartlett, Piaget, Dewey, Vygotsky, and Bruner. 

John Dewey argued against educational frameworks based on memorization of facts and 

figures and their simple recitation. His new ideas and methods to meet the changing needs of the 

newly emerging industrial society of the early twentieth century brought the theory of 

constructivism in education into the limelight (Lefoe, 1998). John Dewey advised that 

“education is life itself, not just a way to prepare for life.” The development of constructivist 

theories has been strongly influenced by the principles of cognitive psychology. Constructivism 

attracted more attention by separating itself from the outcomes-based behaviorist theory and it 

provided a greater degree of autonomy and self-initiative to the learner (Lefoe, 1998). 

Constructivism focuses on the experience of the real world. It implies that the meaning of 

things and events in the world are the interpretations of the individuals rather than their existence 
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in the world independently (Duffy & Jonassen, 1992). The symbolic meaning of any idea or 

object is a person’s interpretation. The same object or symbol may be interpreted by different 

groups very differently based on their educational level, knowledge, cultural or national 

affiliation. Knowledge is related to its interpretation and its associations, just like the adage, 

“beauty is in the eye of the beholder.” Constructivists believe knowledge and understanding must 

be constructed by the learners. 

Further, the constructivists believe that knowledge is constructed subjectively by people 

based on their earlier learning experiences. The way people reflect and organize their thoughts 

indicates that knowledge takes different forms (Lefoe, 1998). Accordingly, if the learner acquires 

the strategies that meet the objectives of learning, then it can be said that learning has occurred. 

Lefoe also stressed that a rich learning environment is a major goal in constructivism. Major 

stress is placed on the unique interests, styles, motivations, and capabilities of the individual 

learners so that learning environments can be customized to suit the individual learners. The 

customizations of learning suiting individual needs and style have found fertile ground in the 

World Wide Web with its multimedia rich applications and ease of delivery.  

  Schunk (2004) suggested that constructivism has found increased applications in socially 

and culturally situated context of cognition and in technology based education. One such 

example is the ever expansion in the uses of the Web-based learning environments. 

Constructivism is the dominant theory supporting the design of student centered virtual and 

distant learning environments that are increasingly taking on problem-based approach to 

learning. The problem-based approach to learning involves learner’s own interpretation of 

understanding the problem and designing appropriate solutions to such problems. Web-based 

learning generally involves active learning which encourages students to find solutions to various 



                                                                                

30 

 

problems. Such solutions may involve the use of search engines like “Google” or “yahoo,” or 

utilizing other Web-based utilities and resources like the wikis, the blogs, online dictionary, or 

portals like YouTube. Even at the developmental level, underprepared students use many of 

these Web-based utilities in their remediation courses.         

Duffy and Jonassen (1992) identified three common elements in the constructivist 

learning process. These elements are the learning context, collaboration, and construction. 

According to the authors, these factors are crucial to the constructivist learning process. It was 

further posited that learning should occur in the context to which it is relevant. Knowing how to 

know is the ultimate human accomplishment (Duffy & Jonassen).  

Another major theorist and practitioner of constructivist theories in education was 

Bruner. Bruner’s (1966) constructivist theory is a general framework for instruction based on the 

study of cognition. According to Bruner, an individual’s motive and interest for the subject to be 

learned are the best stimulus to learning rather than any external factors.  

Distance Learning Model 

The rapid proliferation of the multi-media rich Web-based learning, online, or e-learning 

phenomenon began in earnest in the later part of the 1990s. Although the concept and practice of 

distant education or distant learning in itself is not new, learning through the Internet or the Web 

is relatively a new phenomenon in higher education. Moore and Kearsley (1996) describe 

distance education as a complex system of institutional, social, technical, and individual 

components. Therefore, online learning must be understood from the points of views of each of 

these individual components. Pedagogical principles modified to fit Web-based learning can play 

crucial roles in effective instruction similar to the traditional classroom environments. The 

emergence of such pedagogical phenomenon is evident from the proliferation of the virtual 
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colleges and universities including Louisiana Community and Technical College’s own virtual 

college (LCTCSOnline, 2008). 

Many faculty members in higher education institutions including two-year technical and 

community colleges have incorporated the Web into their classroom teaching in various degrees 

through learning management systems like Blackboard or WebCT. The pedagogical contents and 

quality of such courses may vary or in some cases may be insufficient. Bonk and Dennen (2003) 

posited that to develop critical thinking and effective learning skills among students, instructors 

need to tap into the new pedagogical frameworks that incorporate the rich constructivist learning 

environment by utilizing the power of the internet. Simply rushing to put the course contents 

onto Web sites without regards to any pedagogical changes is not productive or conducive to any 

form of learning. 

Learner Characteristics 

Many learning theories and models consider learner characteristics to be very important 

elements as they affect instruction and student learning (Schunk, 2004). Some of the learner 

characteristics documented in many learning models include learner aptitude, cognitive styles, 

personality variables, study skills (Pearson & Royse, 2001) and demographic factors such as age, 

gender, ethnic background, as well as employment status for nontraditional students. 

Aptitude-treatment interaction is a concept that reflects the principle of customizing 

instruction to important student characteristics (Snow, Corno, & Jackson, 1996). Aptitudes are 

student characteristics that include abilities, attitudes, and interests. Also included are personality 

and demographic variables such as ethnic background, socioeconomic status, age, sex, and 

employment status. Treatments are instructions targeting specific outcomes acknowledging 
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individual differences in learning styles and other personal characteristics. Aptitude-treatment 

interactions involve tasks that yield differential results depending on student characteristics.   

Cognitive style or individual learning styles have been explored by many researchers. 

Kolb’s theory of experiential learning suggests that students tend to have preferences for one or 

two of four learning stages: concrete experience, reflective observation, abstract 

conceptualization, or active experimentation (Pearson & Royse, 2001). A number of learner 

characteristics and learning styles have been identified in the literature as part of the cognitive 

style constructs that affect learning and academic performance. According to Schunk (2004), 

field dependence-field independence is another major style in the cognitive area. The following 

section describes the concept and implication of this style in learning and student performance. 

Field Dependence-Independence  

The importance of learners’ cognitive styles and the role of field dependence-

independence in learning have been investigated by many researchers. Field dependence refers to 

a learner dependency on external help and field independence refers to learner’s autonomy in the 

learning process or task. Herman Witkin’s research on human perceptions in the 1940s first 

explored the idea of field independence and field dependence based on human perception of the 

upright (Witkin, Moore, Goodenough, & Cox, 1977). Witkin, et al. identified field dependence-

independence to be widely applicable to educational research in describing learner characteristics 

and their cognitive styles. A number of learner characteristics and attitudes have been established 

in the literature as part of the cognitive style construct affecting learning and academic 

performance. In educational research, cognitive styles involving field dependence-field 

independence has been widely used relating to student characteristics. Other widely mentioned 

personal factors affecting learning and academic performance are self-efficacy and motivation. 
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Self-efficacy and Motivation  

Self-efficacy and motivation are two important and related factors that affect academic 

performance and goal achievement among students. Self-efficacy is especially germane to school 

learning and achievements (Schunk, 2004). Extending his theory of social cognitive learning to 

include self-efficacy, Bandura (1977) suggested that people seek control over important events 

of their lives through self-regulation of their thoughts and action. Bandura refers to self-efficacy 

as one’s beliefs in his/her capabilities to organize the courses of action and execute the necessary 

actions that help in achieving one’s desired goals.  

The basic processes involving self-efficacy and exercise of control that is associated with 

it, as posited by Bandura, are setting goals, judging anticipated outcomes for actions taken, 

evaluating progress in achieving goals, and self-regulating thoughts and actions. These basic 

processes are also the major characteristics of student motivation. Schunk (2004) asserts that 

students’ perceptions of their progress substantiate their self-efficacy for learning, which in turn 

sustains student motivation and learning. This validates Bandura’s triadic interaction model 

discussed previously. 

Demographic Characteristics 

The demographic characteristics of students in terms of age and learning styles has been 

well documented by Malcolm Knowles (1970) in his illustration of andragogy, the pedagogy of 

adult learning. The concept of andragogy, introduced from Europe by Knowles, focuses on the 

adult learner and his or her life situation (Merriam & Caffarella, 1999). According to Knowles, 

andragogy is based on five assumptions about the adult learner. These assumptions are as 

follows: With age and maturity, a person moves from dependent personality to a self-directing, 

independent human being; an adult accumulates a growing reservoir of experience which is a 
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rich resource for learning; an adult’s readiness to learn is in response to his/her social role; adults 

view the importance of the immediacy of application; adults are motivated to learn by internal 

factors rather than external ones (Knowles, 1970). 

Any instructional design involving delivery of instruction to an adult student population 

should reflect these assumptions of andragogy. According to a study by Allen & Seaman (2007, 

p. 2), online or Web-based students “tend to be older and often hold additional employment and 

family responsibilities, as compared to the more traditional student.” This is also the case at 

Louisiana Technical College where a large proportion of students are of nontraditional age (25 

years or older) and work part-time or full-time. 

Generally, educational institutions characterize underprepared students as lacking 

academic skills necessary to carry out any college-level courses successfully. These students are 

not in control of their academic success. They lack the aptitude and the skills necessary to be 

successfully engaged in college-level courses. Underprepared students lack self-efficacy and 

confidence as they are unsure about their abilities to succeed academically. They seem to accept 

their underachievement as a reality. Darby (2004) asserts that many of these underprepared 

students adopt a passive rather than active learning style. Darby also states that students who 

exhibit an active learning style are also self-motivated. They are responsible for their own 

success or failure. 

Developmental Education 

Developmental education (DE) is designed to provide students entering colleges with 

weak academic skills the opportunity to reinforce those skills to prepare them for college-level 

course work (Bailey, Jeong, & Cho, 2008). The National Center for Educational Statistics 

(NCES) has defined developmental education as courses in reading, writing, or mathematics for 
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college students lacking those skills necessary to perform college-level work at the level required 

by the postsecondary institutions (U.S. Department of Education, 1996). Weissman, Silk, & 

Bulakowski (1997) also affirm that developmental education programs are designed so that 

students can gain the skills necessary to complete college-level courses successfully. It includes, 

among other things, placement, courses, and academic support for remediation and retention of 

skill-deficient students. 

The National Association of Developmental Education (NADE) defines developmental 

education as “A field of practice and research within higher education with a theoretical 

foundation in developmental psychology and learning theory.  It promotes the cognitive and 

affective growth of all postsecondary learners, at all levels of the learning continuum.  

Developmental education is sensitive and responsive to individual differences and special needs 

among learners” (NADE, 2008). Developmental education programs or the presence of 

underprepared students who do not have the skills necessary to successfully conduct college-

level courses is not a new phenomenon (Boylan, 1999). Programs designed to assist 

underprepared college students have been offered at the post secondary level for over a century. 

Brier (1984) posited that in 1849, the University of Wisconsin established a college preparatory 

department for helping students who lacked the basic skills necessary to be successful in the 

university curriculum. In spite of its long history, the issues regarding the effectiveness and 

delivery methodologies of DE are a source of contention and public debate. 

Roueche and Roueche (1993) described developmental education as college courses that 

are designed to bring students up to the academic levels necessary to succeed in taking college-

level courses. Boylan (1999) posited that traditionally, academically underprepared students 

were enrolled in what were called remedial education courses to compensate for deficiencies in 
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prior learning in certain areas like math or English. Boylan further stated that as educational 

researchers and professionals began to understand the factors behind successful college 

performance, they recognized that students fail to do well in college for a variety of reasons. The 

lack of “academic preparedness” is only one of several such factors.  

Other factors, such as personal autonomy, self-confidence, ability, study behaviors, or 

social competence have a great influence on students’ grades, retention, and successful course 

completion (Astin, 1977; Boylan, 1999). Recognition of these factors, Boylan stresses, led to 

integrating personal development and academic development into remedial coursework which 

subsequently became known as developmental education. Boylan also points out that there are 

some institutions where remediation in the traditional sense is still practiced. Such institutions 

offer only remedial courses. In the case of Louisiana Technical College (LTC), students are 

encouraged to take personal and academic developmental courses like freshmen orientation 

(ORNT 1000) or computer literacy (CPTR 1000). Such curricular offerings make its remediation 

courses truly developmental in nature. 

The developmental education (DE) program at LTC is a statewide response to the needs 

of the academically deficient students who lack the preparations or skills needed to enroll in 

regular college-level course work. It is one of the largest programs in the state technical college 

system with nearly one out of every three new students taking some sort of developmental or 

remedial education courses (LTC Web site). The courses are facilitated through the PLATO 

Web-based learning network (PWLN) using the asynchronous learning model delivered through 

the World Wide Web or the Internet, also called the Web. 

The developmental education courses at LTC are self-paced. Students are placed in these 

courses at different academic levels in English, reading, and mathematics, based on their scores 
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in the placement exams (LTC Web site) which assess students’ readiness for college-level work. 

Additionally, the pre-allied health students who are deficient in science take science as a 

remedial course to be admitted into the nursing or health occupational programs. LTC conducts 

and uses the COMPASS test for course placement. Additionally, it also accepts and uses ACT 

scores for placement. The COMPASS is a comprehensive computer adaptive testing system that 

is used to place students in appropriate courses (ACT, 2007). The ACT is a college entrance 

exam which assesses high school students’ general educational development and their ability to 

complete college-level work. 

The required minimum ACT test score in math, reading, and English is 18 in each of 

these subject areas for the Associate of Applied Science (AAS) degree in various programs. The 

same scores are also applicable for the diploma program in the Allied Health (AH) courses at 

LTC. The required minimum COMPASS scores for direct college-level course placement are: 

Math, 48; Reading, 80; and English, 68 (LTC Placement Policy, 2007). These scores are the 

benchmark for enrolling in the AAS degree level courses. Students need to perform at this or a 

better level in the entrance tests in order to enroll in the Louisiana Board of Regents transferrable 

courses (BOR, 2008). Nationally, 42% students in the two-year public postsecondary institution 

enroll in some form of developmental or remedial education courses (NCES, 2004). In a recent 

national study, Bailey, Jeong, and Cho (2008) found 59% of the sample enrolled in at least one 

developmental course. The developmental education enrollment landscape at LTC Lafayette 

Campus follows a similar, national trend as evidenced from the college enrollment data. 

Additionally, the issue of developmental education in technical or vocational colleges is more 

serious as Bailey et al. (2008) claim that students in vocational programs are less likely to 

progress through their remedial classes than other peer community college students.   
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Shifts in Developmental Program Settings 

The growth of open-access community colleges and the expansion of postsecondary 

education as a result of the 1965 Higher Education Act opened the doors of higher education to 

many nontraditional students (Cross, 1976). These institutions have provided many opportunities 

for various disadvantaged students to pursue higher education where none existed before (Grubb, 

2001). Many of these postsecondary students are academically underprepared and belong to 

ethnic minority, low-income, or first generation college-going population (Cohen & Brawer, 

2003). The two-year community and technical colleges began offering developmental education 

courses since their inception to prepare many of its underprepared students for the skills needed 

to successfully carry out college-level course work (Boylan, 1999). 

In an effort to address the problems of academic unpreparedness among the college- 

entering students, a majority of states have mandated assessment and placement tests. Many 

states have relegated postsecondary remedial education to the public two-year colleges (Ignash, 

1997). The states and communities across the country are also asking community and technical 

colleges to take a greater share of developmental instruction (ECS, 2002). More than a dozen 

states, including Louisiana, prevent or at least discourage public four-year institutions from 

offering remedial education (ECS, 2002; Master Plan, 2001). 

Recent developments in policy changes suggest that more states are moving towards the 

model of concentrating remediation in the community or technical colleges (Bettinger & Long, 

2003). In Louisiana, the issue has taken on a new dimension upon implementation of the 

selective admissions criteria (Master Plan, 2001) in its four-year institutions beginning the fall 

semester of 2005. The BOR mandated selective admissions criteria has relocated developmental 

education from the four-year institutions to the two-year colleges. The shift has placed additional 
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responsibilities and constraints on the two-year colleges. As a result, the balance between quality 

and access to higher education has become an issue. 

Need for Developmental Education 

Astin (1998) described postsecondary remediation as the most important educational 

problem facing America at the turn of the twentieth century. A decade later, the level and 

dimension of the issue of postsecondary remediation is still baffling (Bahr, 2007). According to 

the National Center for Educational Statistics (NCES), 42% of all freshmen at public two-year 

colleges in the United States were enrolled in at least one remedial course in reading, writing, or 

mathematics in 2000 (NCES, 2004). Roueche and Roueche (1999) reported that nearly 50% of 

all first-time community college students test as underprepared for the academic rigors of 

college-level courses. In a recent study of “achieving the dream project,” Bailey, Jeong, and Cho 

(2008) found 59% of the sample enrolled in at least one developmental course. This figure did 

not change much during the past twenty years when a National Education Longitudinal Study of 

1988 (NCES, 2003) reported 58% of community college students take at least one remedial 

course. Accordingly, these students are directed to enroll in one or more developmental courses. 

With such a large number of students needing remediation, developmental education is a serious 

issue in today’s postsecondary education. 

Kuh, Kinzie, Schuh, and Whitt (2005) argued that some form of postsecondary education 

is essential for any gainful participation in the workforce in today’s highly competitive, 

knowledge-driven economy. To participate in any mainstream college-level courses, 

underprepared students first have to gain the skills necessary to meet the academic rigors 

associated with such courses. This is particularly true for Louisiana Technical College (LTC) 

where over one in three new students lack such academic skills.  
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The LTC’s primary goal is workforce development. For its students to remain 

competitive in a changing global economy and to meet the competencies needed in today’s 

knowledge-driven workplace, students must develop higher-order critical thinking and problem 

solving skills. For many of its students to be successful in acquiring the technological skills that 

requires college-level reading and math competencies, the demand for developmental education 

is very high. This is evident from the ever-growing rosters in the developmental education 

courses. The need for developmental education is expanding as more and more underprepared 

and working adults participate in postsecondary education necessitated by the prevailing, 

complex economic, demographic and social forces (McCabe & Day, 1998).  

Related Studies in Developmental Education 

Although the concept and practice of remediation has been there over a century, it is only 

since the years following World War II that a body of research has been developed on the topics 

of developmental and remedial education (Boylan, Bonham, & White, 1999). Nationally, nearly 

one-third of the students entering college take developmental courses to improve their academic 

skills and bring them up to a level to adequately perform in the college-level courses (Bettinger 

& Long, 2005). Two major studies involving developmental education were conducted by the 

National Center for Education Statistics (NCES) in the fall of 1995 and 2000. Between the two 

reports, no differences were detected in the overall proportion of institutions that offered at least 

one college-level developmental course (NCES, 2004). Among the participants in fall 2000, 

proportionally more students enrolled in developmental mathematics than any other course. The 

NCES report also stated that compared to public and private four-year institutions, public two-

year colleges were more likely to offer developmental courses through distance education with 
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25% vs. 8 and 4%, respectively. Additionally, the two-year colleges were more likely to report 

use of computers as tools for on-campus developmental courses. 

The fall 2000 NCES study did not mention any personal characteristics of the participants 

such as ethnicity, gender, or age. An earlier study from the National Study of Developmental 

Education (Boylan, Bonham, & Bliss, 1994) reported that about two-third of students in 

developmental courses were white and one-third were minority, with African American and 

Hispanic being the two largest minority groups engaged in such endeavors. Boylan et al. also 

reported that women and men were equally represented in both community college and four-year 

developmental education programs. The majority of the developmental education students are 

reported to be adults and nontraditional students. Also, the majority of developmental students, 

particularly those at the two-year colleges, have part-time jobs. They also often have other adult 

responsibilities. These factors add barriers to underprepared students’ course and college success 

(Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006).  

Research regarding the effects of developmental courses in community colleges, which 

deliver a disproportionate share of developmental courses nationally, is somewhat mixed (Kuh, 

et al., 2006). Several researchers found students taking developmental courses to positively 

associate with student retention. Developmental students were more likely to persist in college in 

comparison to students with similar test scores and background who were not required to take 

developmental courses (Hoyt, 1999; Bettinger & Long, 2005). The Pell Institute (2004) reported 

that developmental education courses played an important role in student success at institutions 

with high graduation rates. Bettinger and Long asserted that remediation appears to discourage 

students seeking two-year degrees but not students attempting four-year degrees. This finding 

may reveal why retention rates at two-year colleges’ developmental programs are low. 
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The literature also refers to a number of positive effects of developmental education by 

various studies on the underprepared and at-risk students. The positive effects of developmental 

education on student persistence, GPA, and the average grade in the first college-level courses 

have been asserted (Boylan & Bonham 1992; Gerlaugh, Thompson, Boylan, & Davis, 2007).  

 Boylan, Bonham, and Bliss (1997) conducted a national study to examine the relationship 

between various developmental program components and first-term GPA, cumulative GPA, 

retention and performance in developmental courses. All these program components were found 

to have some relationship to the success measure being studied. According to Boylan et al. 

(1997), the program components identified in the study to be associated with student success 

included the presence of centralized program structure, mandatory student assessment, 

mandatory placement of student, availability of tutor training, and presence of program 

evaluation. The data regarding student performance involving retention, first-semester GPA, and 

success in developmental courses were obtained from individual student transcripts. 

 Although the study by Boylan et al. (1997) found all program components to have some 

relationship to the success measure being investigated, the study conducted in 1997 did not look 

at the effectiveness of the program delivery methodology or its relationship to student success. 

The program delivery methodology is an important issue for studying program success as more 

and more colleges offer their programs through the Web. The National Center for Education 

Statistics (2004) has reported widespread use of online delivery of developmental education 

courses, particularly in two-year colleges.  Some form of studies involving delivery 

methodologies and their effectiveness in terms of student success is very important. It is 

particularly important in the two-year technical college domain where there is an urgent need for 

workforce development to meet the challenges posed by the changing economy.  
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 Starks (1994) argued for research focusing on development of metacognitive skills by 

learning to monitor comprehension of the developmental students. Since the developmental 

education students are believed to have not learned or mastered the basic skills in the past with 

traditional learning methodologies, application of new learning strategies to improve 

comprehension is particularly important for such students. Starks asserted that programs 

emphasizing metacognitive skills are more effective for the students who are underprepared. 

Cross (1971) cautioned that remediation is a “high risk high stake enterprise.” She 

outlined a solution to reorient students to learning through programs that clearly specified what 

and how to learn in organized, comprehensive sequences. In dealing with underprepared 

students, providing ample practices, support, and encouragement are important aspects of 

learning in the developmental courses. Additionally, Cross stressed the importance of prompt 

feedback in improving student performance and student-faculty interactions. She also refined her 

recommendations for supporting developmental learners.  

In another comprehensive examination of developmental programs conducted at the 

University of Texas at Austin, Roueche and Roueche (1999) highlighted the many successful 

programs that offered multiple learning systems and varied instructional methods. These 

programs implemented systems to monitor student progress. Such monitoring of student progress 

also offered chances for timely and needed interventions. These multiple learning systems like 

CBT and PLATO have been extended to include the World Wide Web. The PLATO Web-based 

developmental curriculum at the LTC was designed to deliver such functionality.  

In a study examining the relationships between student engagement, college GPA, and 

persistence for 11,000 students attending 18 baccalaureate-granting institutions, Kuh, Cruce, 

Shoup, Kinzie, & Gonyea (2007) found student engagement in educationally purposeful 
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activities is positively related to academic outcomes as represented by student grades and 

persistence. Kuh et al. also found student engagement to have a compensatory effect on first-year 

grades and persistence, especially for those “who start college with two or more risk factors - 

being academically underprepared or first in their families to go to college or from low income 

backgrounds” (p. 23). 

Despite the growing debate on remediation and on the issue of an ever-increasing number 

of underprepared students entering the nation’s postsecondary institutions each year, little is 

known about the effects of remediation on student outcomes (Bettinger & Long, 2003). Bettinger 

and Long also reported a study by the Ohio Board of Regents, which found that almost 40% of 

remedial math students never take an additional math course and are less likely to succeed in 

subsequent math courses. Bettinger and Long further contended that the lack of any analysis on 

the effect of remediation is likely due to the absences of proper student-level datasets that would 

shed light on the issue.  

An ideal student dataset for a successful developmental program should contain extensive 

information on a student’s background, prior academic preparation and performance, and their 

experiences with remediation (Bettinger & Long, 2003). This scenario is very typical to the 

developmental program at the Louisiana Technical College. The author of this study believes 

that an extensive dataset on a student’s background and individual characteristics along with an 

insight into the student’s experiences in the program would shed much needed light on what 

needs to be addressed to make success for all a real possibility.  

Use of Technology in Developmental Education 

Although the use of instructional technology in the delivery of developmental education 

is not new, the use of the Web as the primary mode of developmental education course delivery 



                                                                                

45 

 

is a relatively new phenomenon. According to an NCES (2003) survey, between 1995 and 2000, 

25% of two-year public colleges offered some developmental courses through distant learning. It 

included simultaneous real time or synchronous delivery and a non-simultaneous or 

asynchronous (store and retrieve) method of course delivery mainly through the internet or 

compressed video. The most recent NCES study on distant education found that in the 2000-

2001 academic year, 64% of the Title IV, two-year and four-year institutions offered some 

remedial education courses through the internet (NCES, 2003). 

Web-based instruction provides a new educational opportunity, offering greater 

accessibility and availability. Such courses are helpful to students with jobs and family 

commitments (Fogg, 2007). They are best for students who are self-motivated, independent 

learners, willing to pursue knowledge actively. It seems to be an appropriate fit technology for 

the community and technical colleges as they have a large number of nontraditional students. 

Additionally, this technology accommodates the large population of underprepared students who 

need developmental education. 

Boylan, Bonham, and Bliss (1994) reported that most developmental students fall in the 

18-24 year old or traditional-age bracket. The report had slightly more female than male students 

enrolled in developmental education classes. Boylan et al. suggested several variables should be 

considered when evaluating developmental program outcomes including course completion 

rates, grades in developmental courses, and grades in follow-up curriculum courses to improve 

such programs. But, these studies were mainly based on four-year colleges. The composition of 

DE student demographics in a community or technical college will be much different than that in 

four-year colleges as usually seen in most past research studies.   
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While many underprepared students lack the necessary basic literacy as well as higher 

order thinking skills, today’s workplaces often demand high levels of both skills sets. Economic, 

organizational, and technological forces have changed the nature of most workplaces which 

demand employees to have basic problem solving skill that involves manipulation or operation 

on previous knowledge and skills. Developmental education course offerings and methodologies 

should impart problem solving skills to all students.     

The PLATO Web Learning Network (PWLN) has been adopted as the standard 

curriculum for delivering developmental education courses at the Louisiana Technical College 

(LTC) campuses since the fall semester of 2003 (PLATO, 2005). PLATO instructional 

technology software has been used extensively in remedial education in many higher education 

institutions over the past forty years “to ensure the success of all learners throughout their 

lifetimes” (Plato Web Learning Network, n.d.). PWLN is a Web based portal that uses the 

internet as its primary developmental instruction delivery mode. It is used widely on many 

community college campuses including Miami-Dade College (MDC), Miami, Florida, one of the 

largest and most diverse community colleges in the country serving more than 163,000 students 

each year in both credit and noncredit courses (Quinn, 2003). Quinn reported that at MDC, use 

of PWLN showed a positive relation to the score gained on the Computerized Placement Test 

(CPT) retake for developmental math, elementary algebra, and reading courses. At the LTC and 

a few other LCTCS campuses, PWLN is mainly used as the primary skill development system in 

the developmental education program. 

In spite of reported greater positive effects of computer-based instruction with college-

aged and adult learners, regardless of their achievement levels, such claims are not clear when it 

comes to Web-based instruction. Clark (1983) contended that there was no simple answer to the 
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question whether Web-based instructions improved learning in developmental education courses. 

The lack of any study on Web-based developmental education at the technical college level adds 

to much confusions regarding student success in such environments. 

There is a dearth in the amount of research that has been done involving developmental 

education at the Louisiana community and technical colleges, especially in the area of Web-

based delivery mode of developmental education. The current implementation of PWLN was 

initially done in 2003 in a majority of the LTC campuses without any known, published study or 

survey. Currently, there is no alternative to the PWLN in its developmental course delivery in 33 

campuses of the LTC. The five campuses in Region 7 opted for traditional instruction after four 

years of experience with Web-based PWLN. There is no proper comparative study or data 

available in terms of student retention and successes involving the traditional instructor led 

developmental education courses and the newly adopted Web-based developmental education 

courses. Because the Web-based developmental instructions are relatively new, very little 

research could be located regarding its pedagogical values or student success issues in this 

learning environment except on the technical papers on the PLATO learning support Website. 

That information also is inadequate. 

Web-based Learning 

The rapid proliferation of the Internet and the increased everyday use of the Web by 

ordinary people worldwide have transformed the way people live, learn, and communicate. 

Among many of the Web’s uses, education has become a major player enabling learners to 

receive and interact with educational ideas, materials, and resources. Exploring the factors 

influencing students’ success in Web-based courses, Chen and Lin (2002) asserted that student 

background, learning strategies, academic self-concept, study habits, attitude, and devotion to 
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studies are associated with academic achievement. Web-based learning can be defined as the use 

of the multimedia rich Web in communicating and delivering instructions to an intended learner.  

The terms “online education,” “electronic learning,” or “e-learning” all refer to the act of 

teaching and learning through the use of the internet (Online dictionary, n.d.). In the context of 

online education, the traditional classroom instruction is generally referred to as on-ground 

education. 

Various concerns about Web-based learning have been noted. One of the concerns facing 

Web-based education is student attrition, which is evidenced by the concerns of several 

postsecondary educational institutions (Carr, 2000). Compared to traditional classroom courses, 

Carr reported higher attrition rates in distance education courses in many American colleges and 

universities, including the University of Central Florida, the Dallas County Community College, 

and Tyler Junior College. Another issue with Web-based learning involving academically 

underprepared students is the lack of comprehension. Students who lack reading comprehension 

skills in the traditional classroom instruction may find it harder to understand the instructions and 

the contents in the Web-based environment in the absence of proper direction and personal 

instruction from a classroom instructor.      

Perez and Foshay (2002) posited that developmental studies, by any definition, involve 

students who have not succeeded in conventional campus classroom activities. Therefore, Perez 

and Foshay suggested that it is possible that these academically challenged students may be able 

to learn and successfully pursue their higher education or career goals if they could be brought 

into the academic mainstream through the use of new media or format of education that meets 

these learners’ needs using the ubiquitous Internet or the Web. Some researchers contend that as 

the higher education institutions look towards online course delivery to cover a larger student 
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body including the non-traditional and the academically underprepared students as a solution to 

the increasing financial and logistical constraints, the quality of instructions, student retention 

and success may be compromised in the process. 

 Unlike pure online learning, the LTC’s Web-based learning students generally have 

optional added benefits of tutorial help from their instructors or facilitators. Receiving 

instructional material is not confined to classroom computers. In essence, the Web-based learners 

have the added benefit of learning anytime, anywhere. Garrison, Kanuka, & Hawes (2002) 

asserted that the methods of instructional delivery through the Web or the Internet in higher 

education result in the reduction of seat-time, which in turn, help serve more students with less 

physical facilities. Globalization and infusion of new technologies are changing the higher 

education landscapes in America. The changing structure and practice of higher education and 

the transformations in delivery of instructions is blurring the distinctions between traditional 

education and distance education (Burbules & Callister, 2000) resulting in changing faculty roles 

and student-faculty relations. 

The effect of online learning or e-learning on student success is a phenomenon that is not 

fully understood. Limited resources and studies have been employed to examine the impact of 

online education on students (Ury & Ury, 2005). Significant differences between online and 

face-to-face learning were observed at the University of Paisley in Scotland, with online students 

outscoring face-to-face students (Stansfield, McLellan, & Connolly, 2004). On the other hand, a 

study at Michigan State University, where researchers compared student performance in 

classroom and online courses in “Principles of Microeconomics,” found online students to fare 

significantly worse on most complex material (Brown & Liedholm, 2002). Another study 

conducted over a period of five-semesters at Indiana State University involving undergraduate 
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students in a business statistics course found no significant difference in performance among 

students who completed the course online or through traditional classroom instructions 

(McLaren, 2004). These findings from four-year institutions discussed here send conflicting 

claims and messages regarding the effectiveness and learning outcomes of various online 

instructional modalities.  

One major area of difficulties involving online learning is noticed in complicated 

technical projects involving students who need one-on-one assistance in performing specialized 

tasks (Ury & Ury, 2005). These types of one-on-one help are usually necessary for the 

underprepared developmental education students. Similar help is also necessary for project-

oriented, skills-based technical education that Louisiana Technical College delivers for 

workforce preparation. For example, at times, developmental education students find themselves 

stalled in certain difficult areas of math or science while studying online. Without proper 

intervention and guidance in such situations, students may get frustrated. Such repeated problems 

may frustrate students to the point of quitting. Timely intervention and instructional help usually 

alleviate such issues. Healthy interactions between instructors and students create a positive 

environment where students do not hesitate to ask for help in difficult situations. This also helps 

enhance student motivation.  

  Wojciechowski and Palmer (2005) conducted a study of online community college 

business students examining the relationship between community college students’ success in 

online courses and their demographics and learner characteristics. The authors found positive, 

significant correlations between student grades, attendance in orientation sessions, placement test 

scores, and previous online course taking and course success. Wojciechowski and Palmer 

asserted that learner characteristics are helpful in predicting online course success.         
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Student Success 

Defining student success is one of the most difficult tasks in higher education as it can 

present a multifaceted perspective. Given the strong demand from various stakeholders to 

demonstrate evidence of student success in postsecondary education, multiple definitions of the 

term “student success” have been constructed (Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006). 

According to Kuh et al., although many consider degree attainment to be a definitive measure of 

student success, other quantifiable attainment indicators, such as enrollment in postsecondary 

education, grades, persistence to next levels and obtaining certification are also commonly used 

as measures of student success. 

Students attending two-year colleges pursue a range of goals including, transfer to four-

year colleges, obtaining industry certifications, earning an associate degree, or obtaining job-

related skills to be gainfully employed. Therefore, student success at two-year colleges may 

differ than at four-year colleges. Kuh et al. assert that student success can also be defined using 

traditional measures of academic achievement like test scores in standardized assessment tests, 

college grades, and credits earned, or post college employment and income. For this study, 

student success in developmental education courses was related to passing grades, a grade of C 

or better in the traditional grading scale in the mid-term exam. In terms of numerical score, 

students achieving a score of 70% or more in the mid-term exam (MTSCORE) were considered 

successful. In a study by Gilbert (2000), it was argued that variables and strategies for student 

success should be considered at the individual, course, or program levels and contexts. 

Successful outcomes in developmental education programs are dependent on individual and 

institutional characters (Bailey, et al., 2008). The following section discusses some of the 

theoretical models related to this study. 
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Theoretical Models 

Student success is a complex subject which requires multiple lenses to study. Berge and 

Huang (2004) stated that no one simple explanation or model exists, which completely explains 

student success in terms of course or degree completion. Success in developmental education 

courses in the traditional and Web-based learning environment can be drawn and adapted from 

often cited theories pertaining to student success. Most of these success theories are based on the 

retention or persistence models, or on achievement motivation models. As Pascarella and 

Terenzini (2005) asserted, the best predictors of whether a student will graduate or not are 

academic preparation and motivation. Among these well known theories, Tinto’s (1993) model, 

Bean and Metzner model (1985), and Weiner’s attribution theory, can be adapted to study the 

issue of student success in Web-based developmental education. Additionally, Chickering and 

Gamson’s seven principles of good practice in undergraduate education are the most useful and 

cited principles in student success. These models and theories were guided this study. 

Tinto’s Model 

Tinto’s (1975, 1993) model of student departure is one of the most widely recognized and 

cited models on student persistence. Tinto’s model illustrates that effective student persistence is 

dependent on strong institutional commitment to quality education and on students’ social and 

academic integration with the campus community. Tinto posits that students go through various 

stages of change as they enter college.  First, they must separate themselves from prior pre-

college group, undergo a period of transition, integrate into the new college environment, and 

adopt the normative values and behaviors of the new collegial group (Kuh et al., 2006). Students, 

who leave college early, voluntarily or involuntarily, are unable to effectively negotiate such 

changes or go through such transformations. 
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Tinto’s pre-entry student attributes which include family background and prior academic 

skills and abilities can be adapted to the conceptual model for this study as they relate to student 

characteristics variables of prior academic preparation and certain demographic variables. 

Certain elements from Tinto’s model, like student’s intention and goal commitment, as well as 

institutional experiences like academic integration through student-faculty interaction can be 

adopted into the conceptual framework of this study. These elements are goal commitment, a 

motivation construct, and student-teacher interaction attributes contributing to student 

characteristics. According to Tinto, all these variables play important roles in student persistence, 

which is a measure of student success (Kuh et al., 2006, p.5).  

Although Tinto’s model is generally applied to traditional students in four-year colleges, 

Tinto (1993) addressed the added difficulties of the students “whose prior academic training has 

not adequately prepared them for college-level work” (p. 163) while discussing the transitional 

issues of the first year students. Developmental education is a serious transitional issue (Tinto, 

Kuh et al.). Tinto’s model thus incorporated the developmental students’ academic and social 

integrations as well. However, Tinto’s model of academic and social integration may not be 

equally applicable to all students in its entirety, specifically for the nontraditional community 

college students. Still, certain aspects of the model, like student-faculty interactions, are 

applicable in part. 

Bean and Metzner Model 

The issue of the nontraditional student persistence was studied by Bean and Metzner 

(1985). Bean and Metzner’ model recognized that the nontraditional students are more affected 

by the external environment than by the social integration variables affecting traditional student 

attrition. Their attrition model was based on non-traditional aged students and part-time or full-
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time working students. This model fits well with the two-year community and technical college 

students since non-traditional students are particularly likely to choose two-year institutions 

(NCES, 2002).  

Bean and Metzner’s model posits that non-traditional students are less influenced by 

social integration and they place more importance on the utility of education. Therefore, the 

academic performance or achievement levels are more dependent on such students’ perceptions 

of the utility value of the education or training being received. This is particularly important in 

case of the technical college students where many nontraditional students come for obtaining the 

skills and training they perceive important in their future employment.  

Bean and Metzner’s (1985) model also plays a significant role in the realm of distance 

education as “moderately or highly nontraditional students are more likely than other students to 

participate in distance education” (NCES, p. 10, 2002). Bean and Metzner’s modifications of 

Tinto’s theory make very good sense since nontraditional students are more likely to pursue 

postsecondary education to train for new jobs or gain skills for professional advancement 

(Meyer, Bruwelheide, & Poulin, 2006). Such students are more focused on achieving their goals. 

Grosset’s (1991) study involving community college students found that study skills are 

essential for the academic success of older, non-traditional students. According to Grosset, study 

skills are the most important predictor of attrition for older students. Goal commitment is 

important for persistence for all students. In Bean and Metzner’s conceptual model of student 

persistence, academic variables such as grade point average, utility of learning materials, and 

environmental variables such as employment and finance play important roles among the non-

traditional students. The following section briefly looks into the motivational aspects of student 

success as found in the literature. 
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Motivational Aspects 

Motivation is essential for learning. Educators and psychologists have long considered 

the important role motivation plays in student achievement and learning. The role that motivation 

plays in student success in a self-directed, Web-based learning environment is even more crucial. 

Chang (2005) concurs that motivation is the factor that arouses, directs, and sustains increased 

performance. Learners with high motivation, self-confidence, a good self-image, and a low level 

of anxiety are better equipped for success. Chang further argued that low motivation, low self-

esteem, and debilitating anxiety, on the other hand, can combine to raise a learner’s affective 

filter and form a mental block to impede knowledge acquisition. 

Linnenbrink and Pintrich (2002) pointed to several research studies focusing on how 

motivational and cognitive factors interact and influence student learning and achievement. 

Linnenbrink and Pintrich also stated that students need both the cognitive skills and the 

motivational will to do well in school. The many assumptions and aspects of student motivation 

as an academic enabler include self-efficacy, attributions, intrinsic motivation, and goals. 

Additionally, motivation is not a stable trait of an individual, but is more situated, contextual, 

and domain specific. It means that student motivation is inherently changeable and sensitive to 

the context and the learning environment. According to Linnenbrink and Pintrich, this aspect 

further suggests that instructional efforts and design can make a difference in motivating students 

for academic achievement and success. 

The attribution theory, which focuses on understanding why events occur, is an important 

field of research on achievement motivation (Graham & Weiner, 1996). Attribution theory 

suggests that when a failure or success occurs, individual will analyze the situation to determine 

the perceived causes for the failure or success (Weiner, 1974). These causes may be 
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environmental factors or personal factors. The personal factors include lack of knowledge, 

ability, or skill. According to the attribution theory, it is the individual’s focus on why success or 

failure occurred that explains specific psychological outcomes such as future expectancies and 

self-efficacy. According to Weiner, psychological outcomes have been further linked to 

behavioral outcomes such as engagement and achievement.  

The concept of intrinsic and extrinsic motivation is quite prevalent in psychology and 

education. Intrinsic motivation is a motivation to engage in activity for its own sake, whereas 

extrinsic motivation refers to motivation to engage in an activity as a means to an end (Pintrich 

& Schunk, 2002). Intrinsically motivated behavior is associated with interest, curiosity, and 

spontaneity. Extrinsically motivated behaviors are associated with attaining to accomplish goals 

without inner-driven, self-interest.  

The distinction between intrinsic and extrinsic motivation provided the basis for Deci and 

Ryan’s (1994) development of self-determination theory. According to Deci and Ryan, 

intrinsically motivated and interested learners are more content in their learning process, acquire 

knowledge in more coherent ways, show long-term retention of knowledge, apply knowledge 

more often than others, and cope better with course and educational demands. They also show 

higher academic achievement and perceive themselves as more competent. 

Chang (2005) referred to the use of technology to improve learners’ motivations, citing 

several researchers including Chung, Guthrie, and Richardson. These studies linking motivation 

and technology to student learning and achievement makes online and Web-based learning a 

viable option for student engagement and their academic achievements. Alderman (1990) 

developed a model called “Links to success,” for the at-risk students based on student motivation 

for learning. This model relates persistence and success factors for remedial education.  
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According to Alderman, some students persist and work on their own for their guided by their 

intrinsic interest, while others work extrinsically because they are required to do so. In self-

regulated Web-based learning environment, such attributes of motivation can have a major 

impact on underprepared students’ achievement and academic success. 

Chickering and Gamson’s Seven Principles 

Enhanced student learning through effective teaching practices is a key to student success 

in any environment. Among the various well-researched scholarly publications providing clear, 

consistent, and comprehensive descriptions of instructional strategies to promote student 

learning, Chickering and Gamson’s “Seven Principles of Good Practice in Undergraduate 

Education” is the single best known work (Eison, 2002). The well-documented seven principles 

of good practices in higher education (Chickering & Gamson, 1987), based on decades of 

research on the undergraduate experience in the traditional setting, is very much relevant in the 

online, Web-based instructional setting as well. The State University of New York (SUNY) has 

successfully utilized Chickering and Gamson’s principles as a framework in a survey research 

relating student satisfaction and reported learning in the online environment to the principles of 

good practices in the “offline” environment (Shea, Fredericksen, & Pickett, 2001).  

Four of the seven principles put forth by Chickering and Gamson are most relevant for 

this study. The first principle, good practice encourages contacts between students and faculty, 

suggesting frequent student-faculty interactions in and out of classrooms to be very important in 

student motivation, involvement, and academic success. Interaction with faculty is one of the 

independent variables for this study. The second principle, good practice develops reciprocity 

and cooperation among fellow students encouraging collaborative and social learning. In 
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essence, this principle is also incorporated into the independent variable of interaction with 

faculty (IWF) in this study. 

The third principle of good practice, as noted by Chickering and Gamson (1987), 

suggests that good practice encourages active learning technique. The criterion of active learning 

has been incorporated into the study variables and in the related survey questionnaire designed 

by the researcher. The fourth principle, good practice gives prompt feedback is mentioned 

extensively in the literature as a factor in effective teaching and learning. This principle was 

incorporated into the independent variable, interaction with faculty (IWF), in this study’s survey 

questionnaire. 

The fifth principle of good practice by Chickering and Gamson, good practice 

emphasizes time on task, referring to students’ efforts and dedication to learning to be a measure 

of their motivation. This principle is incorporated into the survey questionnaire in an effort to 

measuring student motivation construct. The sixth principle of high expectations is also 

incorporated into the survey questions measuring the motivation construct. Finally, the seventh 

principle refers to diverse talents and ways of learning. Diversity justifies the concept of “new-

age” teaching and learning methodologies. The ever expanding Internet with its many ways of 

instructional program delivery and learning empowers such methodologies.  

Chickering and Gamson’s seven principles of good practice in undergraduate education 

were further enhanced by incorporating technology as a lever (Chickering & Ehrmann 1995). It 

describes some of the most cost-effective and appropriate ways to use computers, video, and 

telecommunications technologies to advance the seven principles. Shea, et al. (2001) reported 

using these principles in SUNY’s online education satisfaction and effectiveness survey in 

measuring student outcomes for individual course rather than for a total academic program. 
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Kuh et al. Framework for Student Success 

Kuh, Kinzie, Buckley, Bridges, & Hayek (2006) developed a guiding framework for 

postsecondary student success using a structural map rather than the familiar “pipeline” analogy. 

The authors called this model “What matters to student success.” The two major elements of Kuh 

et al. framework are precollege and college experiences of the student. According to this model, 

the precollege experiences that affect students’ college success include prior academic 

preparation in high school, family background, enrollment choices, motivation to learn, and 

aptitude and college readiness. Kuh et al. argue that student success indicators must be 

broadened to include elements pertaining to different types of students, such as adult learners, 

special and lifelong learners. The underprepared students in developmental education can also be 

viewed as special learners.   

 In the Kuh et al. (2006) framework for student success, between the precollege and 

college experience, there is a “mediating” condition which the authors calls “transitions.” 

Students must successfully navigate these “rapids” to continue their education. Such transitions 

include developmental education courses for the academically underprepared students. 

Developmental courses usually do not count toward graduation credits but they do count for 

institutional credits. They are necessary for raising academic skills of the underprepared students. 

Other elements which influence this area are financial aid policies and the students’ need to 

work. Kuh et al. emphasize that all these factors may prohibit students from fully engaging in the 

college experience, and they could hinder success if not properly and proactively addressed. 

The second element of the framework is the college experience itself. The college 

experience element has two central features. The first one is students’ behavior and the second 

feature is institutional conditions. Student behaviors include aspects such as time and effort put 
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into studies and interactions with the faculty and peers. Institutional conditions include resources, 

educational policies, and programs and practices in place for student support. In the Kuh et al. 

(2006) framework, at the intersection of student behavior and institutional conditions there is an 

important element of student success called student engagement. This area is identified by 

student-faculty interaction, active and collaborative learning, and high expectations and 

motivation. All these elements are related to student satisfaction, persistence, and educational 

attainment leading to student success. 

A part of the framework for success developed by Kuh et al. was modified to fit in this 

research for studying student success in developmental education courses at the LTC. In this 

case, the mediating transitions work like a bridge between students’ precollege academic 

deficiencies and college-level skills attainment that is necessary for success in postsecondary 

courses. Some of the elements of this framework along with certain elements from the learning 

models were utilized in studying this complex issue of student success in developmental 

education in the Web-based learning environment as practiced in the LTC. 

Conceptual Framework 

 Student success is a complicated concept that has multiple definitions and contexts. The 

most often cited theories define student success in college as persistence and educational 

attainment, or achieving the desired degree or credential (Kuh, Kinzie, Buckley, Bridges, & 

Hayek, 2006). Kuh et al. depicted a framework for student success in their study which they 

called: What matters to student success. Their conceptual framework for student success 

constitutes a complex array of interrelated elements and factors that include various phases, from 

pre-college experience to post-college outcomes. A simple and modified version of the 

framework limited to students’ pre-college and college experience was adapted for this study. 
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Also the broader scope of student success under the Kuh et al. model was limited to course level 

success in the developmental education area in the LTC Web-based learning environment.  

The overarching conceptual idea for this study is rooted in the two-year colleges’ policy 

and principle of “open access and success for all.” The open-access policies and the “success for 

all” philosophy of the two-year colleges create a basic dilemma of educating anyone who walks 

into the college irrespective of their college-level academic preparations. The two-year colleges’ 

biggest challenge is educating academically underprepared students and providing these 

individuals with the skills necessary to be successful in college-level coursework. The Kuh et al. 

(2006) framework for student success recognizes developmental courses for the academically 

underprepared students as the “mediating” condition and is represented as transitions between 

students’ precollege and college experiences that students must successfully navigate to continue 

their education in order to accomplish their desired goals. 
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 Figure 2.1: Conceptual Framework: Individual Factors Affecting Course Success 

The conceptual framework relating to students’ course success in this study focuses on 

one of the two major aspects affecting student learning, this is the student’s individual 

characteristics. The other aspect, institutional characteristics, is not the focus of this study. The 

Kuh et al. model refers to student’s individual characteristics as student behavior. These two 
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aspects are regarded by many literatures as the primary agents influencing student success. The 

conceptual framework depicted in Figure 2.1 shows the relationships between the independent 

variables of prior academic preparation (PAP), comfort with technology (CWT), interaction with 

faculty (IWF), motivation (MOT), and the dependent variable of mid-term score (MTSCORE). 

As depicted in the figure, course success (MTSCORE), which is considered to represent student 

success, is dependent on individual learning, indicated by the direction of the arrow. Web-based 

learning effectiveness, which is a subset of learning in general, affects student grades or course 

success. Each of the variables depicted in the oval shapes are the independent variables of the 

study. These variables are related to student attributes or individual characteristics which were 

assumed to affect learning and course performance in developmental education in the Web-based 

learning environment.  

The circle at the bottom of figure 2.1 representing course success (MTSCORE) is the 

dependent variable. Individual course successes accumulated over time represent student’s 

academic achievement or college success. The mid-term test score is assumed to be affected by 

learning, which, in turn, is affected by the independent variables of PAP, CWT, IWF, and MOT, 

representing one’s individual attributes or characteristics.  

In the Kuh et al. student success model, students’ pre-college experiences include 

motivation (MOT) to learn, academic preparation (PAP), aptitude and college readiness, peer 

support and interaction with faculty (IWF), and certain demographic characteristics such as race, 

gender, and socioeconomic status. Students’ motivation to learn, academic preparations, and peer 

support are important variables that inform the conceptual framework of this study. The other 

major factors within student behavior that informs the conceptual framework of this study are 

students’ interaction with faculty (IWF) and motivation (MOT). The two other independent, 
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secondary variables that the researcher of this study assumes to affect student success include 

student employment and intended program of study. The Kuh et al. model also considers these 

variables to influence student learning, which in turn affects students’ course success in general. 

This dissertation study is focused on individual characteristics that influence student success in 

DE courses in a Web-based learning environment at the LTC.  

Summary 

This chapter reviewed selected literature related to student success in the developmental 

education courses in the Web-based learning environment. Academic success is the result of 

individual efforts, commitment, persistence, and learning; therefore, literature on learning 

theories, individual characteristics, and student persistence was reviewed. Literature highlighting 

issues with developmental education and Web-based learning were reviewed. Instructional 

technology including Internet technologies used in the DE programs as practiced at the LTC was 

reviewed. 

 The theoretical framework of this study and the related literature reviewed helped the 

researcher in identifying the individual factors, PAP, CWT, IWF, and MOT. These components 

and certain factors related to student background are important variables that contribute to 

effective learning and student success in Web-based developmental education courses.  

In dealing with the important issue of underprepared students’ success in developmental 

education, it is very important to understand individual student characteristics since it is a basic 

force that drives student success. Teaching and learning can be adapted to individual 

characteristics to maximize success. The knowledge and insights gained from this study may 

offer a blueprint for designing customized programs for success in developmental education in 

technical and community colleges in the Web-based learning environment. 
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CHAPTER THREE: METHODOLOGY 

Introduction 

This study examined the relationship between certain individual characteristics and 

course performance in Web-based developmental education courses among the students in a two-

year technical college. Several variables depicting students’ individual characteristics were 

gathered for the study through an extensive review of the literature. Based on the independent 

variables’ identified relationship with the outcome variable, the researcher developed a 

predictive model of course success related to individual learner characteristics. In order to 

achieve this study’s major goal of examining the relationship between the independent and the 

dependent variables and to answer the research questions, selected quantitative research 

methodologies and statistical methods were applied. The purpose of this chapter is to describe 

the research design, the rationale for the methodologies employed, the population and sample 

selection technique, instrumentation, data collection, data analysis and interpretation techniques, 

its limitations, and other issues that are relevant to this study. In this study, the terms “individual 

characteristic” and “student characteristic” has often been used interchangeably.    

To identify the factors predicting student success in Web-based developmental education 

courses, the researcher examined the statistical relationship between the dependent variable of 

students’ mid-term exam scores (MTSCORE) and the selected independent variables based on 

the constructs representing various aspects of individual characteristics. The independent 

variables, which were drawn from and suggested by the literature to have impact on student’s 

academic performance included prior academic preparation (PAP), comfort with technology 

(CWT), student interaction with faculty (IWF), and motivation (MOT). 
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The researcher gathered data using SurveyMonkey.com, an online survey application, 

and deploying a survey instrument, the Web-based Learning Student Survey (WBLSS), which 

was designed and developed by the researcher for this study. The selected research setting was 

the Louisiana Technical College (LTC), a public, two-year career-technical college with 38 

campuses across Louisiana. The study population included the developmental education students 

at the various LTC campuses that utilized PLATO Web Learning Network (PWLN). The LTC is 

comprised of eight autonomous administrative regions with 38 individual campuses. All the 

regions with the exception of Region 7, use Web-based curriculum (PWLN) as the only mode of 

instruction in the delivery of developmental education (DE) courses. Region 7, which has five 

campuses, uses traditional classroom instruction for such courses. Therefore, the sample 

population consisted of the Developmental Education (DE) program students in 33 campuses of 

the 38 campuses of the LTC.  

Study Variables and Conceptual Framework 

The main idea driving this study and the basis for the development of the WBLSS survey 

instrument were essentially guided by the conceptual framework for individual characteristics 

and course success, which is depicted in Figure 2.1, in Chapter 2. In the postsecondary 

educational context, student success, in general, is viewed as a product of a student’s learning 

experience. It is often measured by success indicators such as student graduation rates and test 

scores (Hearn, 2006). A successful course grade or test score is an acknowledgement or outcome 

of one’s learning. It represents an accomplished transfer of knowledge and skills from a teacher 

to a student. The grading systems and the grading scales in higher education institutions are 

believed to be a measure of a student’s academic performance and learning outcomes. 

Notwithstanding the arguments in the literature that inconsistencies on grading practices and 
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grade inflation exist at institutions (McCabe & Powell, 2004), grades are found to be one of the 

most consistent predictors of academic performance in both large, nationally representative, and 

small, single institutional studies (Pascarella & Terenzini, 2005). 

As illustrated in the conceptual framework diagram (Figure 2.1), course success 

(MTSCORE) is dependent on individual learning. Individual effectiveness in Web-based 

learning as well as in developmental learning, a subset of learning in general, influences student 

grade or their course outcomes (success). Each of the independent variables depicted in the 

conceptual framework diagram, student’s prior academic preparation (PAP), comfort with 

technology (CWT), interaction with faculty (IWF), and student motivation (MOT), are constructs 

that are found in the literature to be associated with the characteristics of an individual learner. 

These constructs related to individual student characteristics were assumed in this study to affect 

learning and by extension to affect students’ course success (MTSCORE). Therefore, by 

identifying and examining the proper relationship among these variables, both in magnitude and 

direction, a prediction regarding the outcome variable of MTSCORE can be made based on the 

predictor variables of this study, PAP, CWT, IWF, and MOT. 

Assessing Data for Skewness and Kurtosis 

  Most of the common inferential statistics including t test and regression analysis assume 

that the dependent variable is normally distributed. Such normality assumes that the data 

representing the dependent variable forms a normal, unimodal, symmetric curve, and the mean, 

median, and the mode are equal. The frequency distributions of many of the variables used in the 

behavioral sciences are distributed approximately as a normal curve (Leech, et al., 2005). But, in 

practice, not all statistical data collected through surveys are ideally normal. If one tail of a 

frequency distribution is longer than the other, and if the mean and the median are different, then 
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the curve is skewed. It is possible that the survey data, representing the dependent variable of 

mid-term test score (MTSCORE) follow only a moderately normal curve or it is skewed. In such 

cases, it is important to test the data for skewness and Kurtosis and to take necessary actions to 

minimize their effect on data analysis and on the results of the study. 

 Multivariate statistical testing, specifically inferential testing, has three general 

assumptions. These assumptions are normality, linearity, and homoscedasticity. One important 

condition for applying multiple regression is that the dependent variable should be an interval or 

scale variable that is normally distributed in the population from which it was drawn (Leech, 

Barrett, & Morgan, 2008). Most common inferential statistics like t test, multiple regression, etc. 

assume that the dependent variable is normally distributed. Therefore, it is important to examine 

if the dependent variable of this study, MTSCORE is highly skewed.  

 Kurtosis is peakedness of the frequency distribution curve. If the frequency distribution is 

more peaked than the normal curve, it is said to have positive kurtosis. If the distribution is 

relatively flat in the middle with heavy tails then it has negative kurtosis. Kurtosis does not seem 

to affect the results of most statistical analyses (Morgan, et al., 2005) as skewness does. It can 

easily be tested in SPSS for any variable using an option in the frequency command. When a 

distribution is normal, the values for skewness and kurtosis are both equal to zero (Mertler & 

Vannatta, 2005). In this study, an examination of normality of the dependent variable, 

MTSCORE was conducted using SPSS analyze menu. 

Morgan, et al. (2005) contended that parametric statistics including t test, ANOVA, 

multiple and logistic regressions assume certain variables to be distributed approximately 

normally. In this study, the central tendency, variability, range of scores, shape of the distribution 

for the scaled variables, skewness statistic and the standard error of the skewness were checked 
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by performing proper descriptive analysis tests using SPSS. According to Morgan et al., if the 

skewness is less than plus or minus 1.0, the study variable is considered at least approximately 

normal. Moreover, 2-tailed t test and ANOVA are quite robust to violations of normality, so even 

a skewness of more than +/-1 may not change the results much (Leech et al., 2005). 

Research Design 

 In this study, the researcher employed selected quantitative research methodologies 

utilizing the prediction correlational design (Creswell, 2002) to facilitate a comprehensive 

examination and identification of the factors that predict student success. Among the major 

theoretical frameworks of research paradigms, positivism, interpretivism, and critical theory or 

post modernism, this study was conducted under the ontology of positivism. The goal of the 

positivism framework is to uncover the truth and facts in quantitatively specified relations among 

variables (Gephart, 1999). In the physical, objective world, knowledge can be realized or 

predicted with privileged knowledge in line with the positivist philosophy (Zhou, 2006). 

Accordingly, to reach this goal of predicting student success, several quantitative research 

methodologies were employed to examine the relationships among student characteristics and 

student success indicator, the mid-term test score (MTSCORE). In all the statistical models 

employed in this study, the related significant level of p < .05, which is the pre-set value for the 

SPSS software package, was employed.  

Creswell (2002) posited that correlational research design using sophisticated 

applications and procedures such as regression analysis helps to explain the association between 

two or more variables or to predict an outcome. Additionally, Creswell stated that the purpose of 

a predictor research design is to identify variables, called predictor variables that will positively 

predict an outcome or criterion. In many prediction researches, investigators often use more than 
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one predictor variables which are typically measured at one point in time and the criterion 

variable at a later point in time. However, in this study these variables were measured at the 

same time using the online survey participants’ self-reported data. 

Multiple Regression Model 

A multiple regression model was utilized to answer the primary research question of this 

study. Multiple regression is a statistical procedure which is used to examine the combined 

relationship of two or more independent variables with a single dependent outcome variable. 

Johnson and Christensen (2004) mentioned that after determining the correlation between 

independent and dependent variables in a correlational research, the researcher generally 

conducts a statistical test to determine whether the correlation is statistically significant. 

According to Johnson and Christensen, correlational coefficients that are larger than .5 are 

usually statistically significant. Leech et al. (2005) posited that if a researcher has no prior ideas 

about which scaled variables will create the best prediction equation, then simultaneous 

regression is the best method to use as long as it has a reasonably small set of predictors. The 

predictor variables of the model designed for this study were PAP, CWT, IWF, and MOT. The 

outcome variable was MTSCORE.  

The Pearson correlational coefficient statistic is used to test theories when researchers 

collect data to confirm or disconfirm hypotheses (Creswell, 2002). The study utilized this 

statistic to determine the magnitude of association between the independent predictor variable 

and the dependent outcome variable. The Pearson correlation coefficient also detected the 

direction of any relationship that was observed. The multiple regression model is a special case 

of the general linear model that the researcher use to determine how well the multiple variables 

predict results when used in combination, simultaneously (Johnson & Christensen, 2004). There 
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are several conditions, issues, and assumptions that must be met prior to using the multiple 

regression model. These issues include multicollinearity of variables, normal distribution of data, 

and assumptions of linearity (Leech, et al., 2008). 

Logistic Regression Model 

This study included students taking different courses that involved various levels of 

course mastery within the developmental education and pre-Allied health curriculum. To address 

the issue of varying preparations and pass/fail scoring criteria among potential nursing and non-

nursing students within course levels, logistic regression analyses were conducted using the 

independent scale variables of PAP, CWT, IWF, and MOT and the dependent categorical or 

dichotomous variable of pass or fail based on the mid-term exam scores (MTSCORE) reported in 

the categorical format based on the survey questionnaire item 29. Leech et al. (2005) suggested 

logistic regression to be useful when a researcher wants to predict an outcome variable that is 

categorical or dichotomous while the predictor variables are categorical or scaled. The logistic 

regression model can provide with the odds ratios for each independent variable with respect to 

the dependent variable of the model. 

The reason for using the pass or fail criterion in the mid-term test was to simulate the 

final pass or fail grades that the students would receive in the final exam irrespective of their 

course levels or actual numerical score. The DE courses at LTC do not count for credits toward 

graduation or degree.  However, if a student does not receive a passing grade of C or better (70% 

or more) then he or she cannot progress to the next level within the coursework until the lessons 

assigned for the mid-term are mastered first.  

The course pass/fail criterion is a categorical or dichotomous variable. Logistic regression 

and discriminant analysis are appropriate models when the dependent variable is categorical or 
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dichotomous (Leech, Barrett, & Morgan, 2005). The original research question of student course 

success based on the categorical dependent variable of course pass or fail (PassCourse) and the 

independent variables of PAP, CWT, IWF, and MOT can be addressed by using logistic 

regression model. Logistic regression (LR) is useful because it does not rely on some of the 

assumptions on which multiple regression is based (Leech, Barrett, & Morgan, 2005). Moreover, 

because of its very few assumptions, it has become popular in research methodology. Logistic 

regression models normally need a minimum of 20 cases per predictor variable. Like multiple 

regression, logistic regression requires addressing the issue of multicollinearity among the 

independent variables. In this study, the logistic regression procedures were performed using the 

variable PassCourseR (PassCourse Recode) as the dichotomous dependent variable, reflecting 

whether a respondent passed or failed in the mid-term exam in the attempted DE course. The 

independent variables were prior academic preparation, comfort with technology, interaction 

with faculty, and motivation.  

 t Test 

While gathering data for the pilot test during the pre-dissertation period, the researcher 

observed some variations in students’ course grades based on the intended program of study 

among the developmental education students. The issue was discussed with some developmental 

education instructors at LTC Lafayette Campus who also agreed with this researcher’s 

observation. In particular, it was observed that the students whose intended program of study was 

practical nursing (PN) fared better than the non practical nursing (NPN) students as a group. The 

reason for such variations could be due to the importance of the utility of programs or education 

among the nontraditional students (Bean & Metzner, 1985) or might be students were motivated 

due to ample job opportunities in the program field.  
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The PN program is one of the most popular and high demand programs in any technical 

college campus in Louisiana due to the high level employment opportunities and huge demands 

of its graduates in the local healthcare industry. A large percentage of the students intending to 

study PN are also nontraditional. Therefore, this study also conducted t tests to examine the 

differences of the mid-term exam scores (MTSCORE) between the groups: students intending to 

study practical nursing (PN) and those entering other non-practical nursing (NPN) programs. The 

t test statistical model was utilized since Mertler and Vannatta (2005) suggested that the t test 

was the most basic statistical test to measure any significant group differences between two 

group means. 

A large percentage of the career-seeking students at the LTC have outside employment, 

part-time or full-time. Various studies find different effects of employment on student grades or 

exam scores. To see if any such significant effect existed in this study, t tests were conducted 

between the groups of students with employment, full-time or part-time, and no employment. 

Morgan, Leech, Gloeckner, and Barrett (2005) posited that when investigating the differences 

between two or more independent groups on an approximately normal dependent variable, t test 

is the most basic and informative.  

As part of the research design, various statistical tests were conducted; corrective 

measures were employed to screen data for missing values, outliers, and to test for non-response 

bias. Additionally, necessary statistical procedures were employed in order to check for the basic 

assumptions and whether the pre-conditions of the statistical models utilized in the study were 

met. These tests included assessment of normality of the important quantitative variables and 

testing data for skewness and kurtosis. The next section discuses the population and the sample 

for this study and the technique involved with the data collection process for this dissertation.                    
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Population and Sample 

The population for this study consisted of the students in the developmental education 

(DE) program at the Louisiana Technical College (LTC) that use Web-based instructional 

methodology for course delivery. The Louisiana Community and Technical College System 

(LCTCS) was created in 1998 as two-year, public, postsecondary educational system combining 

40 erstwhile technical institutes that were spread out across the state of Louisiana and 7 

relatively new community colleges under Governor Mike Foster (Manning, 2006). The 

conglomeration of the 40 technical institutes in 1999 was called the Louisiana Technical College 

(LTC). The oldest among these institutes was established in Bogalusa in November of 1930 

(LTC Web site, 2008). Currently, LTC comprises of 38 diverse campuses located throughout the 

state which are grouped into 8 geographical regions. LTC offers 38 diverse programs under 13 

major occupational areas leading to associate degree, technical diploma, or certificates in skills-

intensive career education. 

The Fall 2008, 14th day student enrollment at LTC was 21,260 (LTC Student Record, 

2008). The 2007 fall enrollment was 17, 516. According to LTC Student Record Office, about 50 

percent of the students attend college part-time. According to the Louisiana Board of Regents 

(2008) statewide student profile system, the demographics of LTC students were: 52% White, 

41% Black, less than 1% Asian, under 1% American Indian, 2% Hispanic, and 3% others. 

According to the Fall 2007 semester records, 44% LTC students were female and 56% were 

male. Forty two percent students were 25 years or older belonging to the nontraditional group. 

The average ACT score of LTC’s entering, first-time freshmen students for the academic year 

2005-2006 was 17.3 (LCTCS Web site, 2008). This is less than the average ACT composite 

score of freshmen in Louisiana’s postsecondary institutions of 20.2. The national average ACT 
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composite score in comparison was 22.1 during the same time period (BOR Web site, 2008). 

About 35% of the new, first time, LTC students were in the developmental education program, 

enrolled in at least one remedial course. 

Thirty-three LTC campuses use PLATO Web Learning Network (PWLN) in its 

developmental education curriculum. Only 5 campuses in Region 7 in the Northwestern part of 

the state do not use PWLN. The Fall 2008 enrollment in the DE program at the 33 LTC 

campuses that use Web-based learning using PLATO was 2053(LCTCS Office of Institutional 

Research, 2008). This number excluded the 346 students in the DE program in Region 7 which 

did not use PWLN.  This made the initial sample population target for the online survey to be 

approximately 2000. 

To be consistent in the sampling process representing participants with similar course 

experience, only the students who were taking any particular DE courses for the first time were 

asked to participate in the survey, thus eliminating the students who were repeating any DE 

course. This would keep the sample consistent in terms of course preparation for mid-term test. 

This further narrowed the targeted population for this study. All the 33 campuses within the LTC 

that use PWLN Web-based courseware for DE program instruction were the part of the setting 

for online data collection for this study. 

A conservative formula to determine the appropriate sample size N is based on the 

amount of error one is willing to tolerate (SPSS, 2004). According to SPSS, if an error of 5% is 

acceptable, then N = 1/.052 = 1/.0025 = 400. Therefore, an approximate sample size of 400 

should be adequate for this study. To be safe, a target sample population of 500 participants was 

considered in designing and delivering the survey questionnaire for this study. Creswell (2002) 

recommended a minimum of 30 participants for any correlational study. The initial pilot study 
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during the pre-dissertation was carried out only in three campuses in LTC Region 4. To represent 

a larger sample selection involving the majority of the LTC Web-based DE program students, 

the target population for this current study was expanded to include all the DE students involving 

33 LTC campuses that use Web-based PLATO PWLN curriculum including the pre-Allied 

health students for a total N of 2053 (LCTCS IR Office, 2008).  

A student participating in the online survey could be taking any of the developmental 

courses which included Developmental English (DVEN), Developmental Math (DVMA), 

Developmental Reading (DVRE), Allied Health English (AHEN), Allied Health Math (AHMA), 

Allied Health Reading (AHRE), and Allied Health Science (AHSC) in the Fall semester of 2008. 

All these courses were delivered through the Web using PLATO’s PWLN courseware. This 

particular population and the setting represented certain characteristics that the investigator was 

seeking to study (Creswell, 2002) for this dissertation project. To accomplish the goals of this 

study a non-probabilistic, convenience sampling procedure targeting any eligible DE student at 

the LTC was adopted using an online survey application facilitated by SurveyMonkey.com. 

The decision to use an online electronic survey instead of a paper and pencil survey 

questionnaire was based on economic and logistical reasons. This method can also be deployed 

and delivered faster to multiple campuses at the same time with little cost or travel time for the 

researcher. Once the survey is over, online data can be collected and processed immediately. 

SurveyMonkey.com hosted survey application is sophisticated, secured, and convenient.  

Creswell (2002) recommended a minimum of 30 participants for any correlational study. 

This study intended to have about 500 participants (n = 500) to compensate for any validity or 

reliability issues that might arise. Gay and Airasian (2003) asserted that if the validity and 

reliability were low, a larger sample size was recommended. Gay and Airasian further posited 
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that a larger sample size compensates for error measurements which otherwise could mask the 

true relationships among the variables. 

Non-response Bias and Missing Data 

 Response rate has been used to indicate the percentage of sample subjects who send their 

completed survey forms back to the researcher (Huck, 2004). An ideal response rate for surveys, 

specifically for a Web-based survey is a debatable issue.  Many factors affect survey response 

rates. These factors include subject matter, method of administration, perceived rewards or 

usefulness by the participants, interest (Olson, 2007), and level of education (Israel, 1992). 

Whether a non-response bias exists is always an issue with any survey questionnaire, paper-

based or online. Huck suggested several ways to check for the existence of any non-response 

bias in a survey. He argued that late survey respondents resemble more closely to the non-

respondents. As a result, if a response bias exists then late respondents would differ from early 

respondents. Accordingly, Huck suggested grouping respondents by arrival date and comparing 

the dependent variables using one-way analysis of variance. Another acceptable practice is to see 

if and how responders and non-responders differ on important covariates by using t tests. 

 For this study, the early responders were grouped as EarlyResponders and the late 

responders were grouped as LateResponders. In the SurveyMonkey data collection methodology, 

each survey response is given a respondent ID called RespondentID. It is based on date and time 

of response. Accordingly, the RespondentID list is arranged in a time-sensitive numerical order 

with the latest response having a greater number than an early response which is given a smaller 

numeric label. Therefore, the survey response list is ordered with late response at the top of the 

list and the early response at the bottom of the list (SurveyMonkey, 2009). For this study, the 
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researcher used the top forty responders, who responded in the last week of data collection after 

repeated requests, as late responders and the rest of the respondents as early responders. 

The first step to take to minimize the non-response rate and reduce the chance of missing 

data is to design a clear, concise, and easy to understand questionnaire (Huck, 2004) that gives 

valid and reliable information. It is important to avoid “double-barreled” questions that may 

confuse a survey participant in answering such questions or may even avoid responding to such 

questions. Fortunately, using proper logic in SurveyMonkey.com online survey application, the 

survey questionnaire was designed in such a manner that it required the participant to answer 

each question before proceeding to the next section or to the next page. 

Other means of dealing with missing values or non-response data is to assign missing 

values using imputation technique or by running a series of cross tabulations before doing any 

analysis. Imputation or multiple imputations can be used to substitute some probable values for 

the missing data from similar records. However, missing data are usually excluded when 

calculating percentages (SPSS, 2004). Cross tabulation can solve the problem of empty or sparse 

cells on tables, thus aiding in completion of certain missing data. The SPSS program uses 

listwise deletion by default if the percent of missing value is less than 5%. Another technique of 

dealing with missing or non-response data is running statistical analysis separately with the 

imputed data and without the missing data and to observe and discuss the differences.    

Mertler and Vannatta (2005) mentioned that if the researchers realize that missing data 

are important then there are several options to handle these data. These options include deleting 

the cases or variables that have created the problems, estimating the missing values by using 

prior knowledge, by calculating the means, or by well-educated guess, and by using a regression 

approach in estimating the missing value. 
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In this study, certain precautions were taken to reduce the chances of missing data 

representing any study variable. For example, the variable relating to course grade or mid-term 

exam scores was informed by two questionnaire items, item 29 and 32. Item 29 used the score 

ranges or levels and item 32 asked for the numerical value of the test score. During the pre-

dissertation pilot study it was observed that some students did not remember their COMPASS 

placement test scores which they took before their admissions and therefore could not answer the 

question. To increase the chances of obtaining a response, some items had been modified to a 

nominal category. 

Test for Non-response Bias 

In order to test any non-response bias in this study, Huck’s (2004) methodology of 

grouping responders in terms of early and late responders, based on their response date were 

followed. In the SurveyMonkey data collection methodology, each survey response is given a 

respondent ID based on date and time of response. Accordingly, the Respondent ID list is 

arranged in a time-sensitive numerical order with the latest response having a higher value than 

an early response which is given a lower numeric value. Therefore, by default, the survey 

response list in this study was ordered with later responses at the top of the list and the earlier 

responses at the bottom of the list (SurveyMonkey, 2009). For this study, the researcher used the 

top forty responders, who responded in the last week of data collection after repeated requests, as 

late responders and the rest of the respondents as early responders following Huck’s model. An 

independent sample t test between these two groups was conducted using SPSS version 17.0 to 

verify any non-response bias in the study. 
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Data Collection 

The context and the scope of this study was the developmental education (DE) program 

at the Louisiana Technical College (LTC). The targeted participants were the DE students at the 

33 campuses of the LTC within the seven autonomous, administrative regions spread over 

multiple parishes around the state, that use PLATO PWLN courseware for its DE program. The 

common criteria of choosing the 33 campuses was that all these campuses used the PLATO, 

PWLN Web-based instructional program for delivering developmental education courses to its 

academically underprepared students. 

An online cross-sectional survey using the well-known SurveyMonkey.com survey 

application and portal was employed to collect data from the participants anonymously. 

Participation in the survey was voluntary and the participants were approached for their 

individual consent through a consent statement at the beginning of the survey before completing 

any survey questionnaire items (Appendix A & C).  

Proper permission was obtained from the office of the Vice-President of Career and 

Technical Education (VP-CTE), Louisiana Community and Technical College System (LCTCS) 

in Baton Rouge (Appendix D). Also, the regional directors and campus administrators were 

approached for local permissions to facilitate in conducting the online survey at their campuses 

(Appendix E). The DE instructors and coordinators were initially informed of the survey through 

email communications in July 2008.  

The survey questionnaire titled “LTC Web-based learning student survey” (WBLSS) was 

created by the researcher and posted at the http://www.surveymonkey.com Web site on 

September 18, 2008. The site was originally planned to open for data collection in the official 

mid-term week of October 20, 2008. But, as the researcher started communicating with the DE 

http://www.surveymonkey.com/�
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instructors through e-mails regarding the survey, few instructors at LTC Region 4 informed the 

researcher that some students had already started taking their mid-term tests because of their fast 

pace in the self-paced environment (Appendix E). As a result, I opened the survey on October 1, 

2008 for any PWLN DE students who had completed their mid-term exams. A link to the survey 

site was placed in the http://www.myltc.edu Web site in a very conspicuous manner. The site 

entry was password protected. Earlier, a pilot test named, LTC DVED-PreNursing Student 

Survey (Pilot Test), using the same questionnaire was created on August 12, 2008. The pilot test 

was conducted for a week beginning August 12, 2008. The main objective of the pilot test was to 

test the online survey delivery, access by participants, data gathering and data retrieval processes. 

The researcher asked for feedback from the advisory panel regarding this online pilot study. 

Twelve people participated in this online pilot survey. The feedback was very helpful in the 

creation and online delivery of the survey questionnaire for this dissertation.       

After the initial email contacts with the LTC DE faculty members in July 2008 regarding 

the survey and its goal, a detailed email describing the survey site, the step-by-step directions on 

how to guide eligible students to the survey site, and the password for the site was sent at the end 

of September 2008 to all instructors. A copy of the online survey questionnaire that included the 

consent letter (Appendix A) was made available to the DE instructors and the subject matter 

experts. Since the researcher did not have direct contact with the survey participants through 

email or telephone, and since the SurveyMonkey.com Web site for this particular survey was 

very long and cryptic, the researcher asked and received permission from LTC Regional 

administrator to place a link to the survey site at LTC’s www.myltc.edu Web site. Once the link 

was posted, it became very easy for any DE student to go to the myltc.edu Web site to participate 

http://www.myltc.edu/�
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in the survey, provided they had the password from their instructors. Only the instructors had the 

common password to enter the survey site.  

The researcher was aware that the DE instructors had to login to the survey site for each 

eligible student once the student had completed the mid-term exam. Since the Web based DE 

program was self-paced, the mid-term exam was taken by the students at different campuses at 

different times that spread over more than a month period. When the researcher decided to close 

the survey site at the end of October 2008, some DE instructors wrote to the researcher 

requesting an extension of the survey since Hurricanes Gustav and Ike delayed some students in 

their coursework reaching the mid-term point (Appendix E). Therefore, the survey site was kept 

open until November 14, 2008 to accommodate the remaining students.  

The data for this study was collected through the Web Based Learning Student Survey 

(WBLSS) survey instrument (Appendix A). Complete confidentiality of the survey participants 

were maintained regarding their responses and other privacy matters. No Internet Protocol (IP) 

address or computer identity tracking process was used in this survey. The information regarding 

the Web site and the simple steps along with the required password to guide the DE students 

were emailed to the LTC developmental education instructors that use PLATO to encourage 

their students to participate in the survey. Several letters and reminders were sent to the DE 

instructors at different intervals containing the proper script to guide the survey participants. 

In addition to the data informing the dependent and the independent variables, other 

demographic data was collected through the survey instrument that included student’s age, 

enrollment status, employment status, and intended program of study. Also, toward the end of 

the survey questionnaire, an area for additional open-ended comments was provided. This area 

also solicited voluntary contact information for four gift cards, each $25 value, to be given away 
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to four eligible participants. The survey responses and the email or telephone numbers of the 

drawing volunteers are not compared. The email or telephone numbers are kept separately to 

ensure anonymity of responses.    

Contact Process 

In order to reach the participants of this survey that were scattered throughout the state of 

Louisiana, first, proper permission was obtained from the Office of the Vice-President of Career 

and Technical Education (VP-CTE), Louisiana Community and Technical College System 

(LCTCS). To obtain such permission, a letter was sent through e-mail as attachment to the VP-

CTE, explaining my dissertation project and my research goals (Appendix D). I compiled three 

lists of email addresses that included various LCTCS faculty and administrators using various 

sources, like the LTC Web site, LTC email services, and personal contacts and telephone 

conversations. One email list was comprised of the regional directors and administrators, a 

second email list included the DE subject matter experts and DE coordinators, and the third and 

the most effective email list included all the DE instructors and facilitators at LTC campuses that 

used PLATO PWLN courseware in their DE courses. 

        Once the email addresses of the DE instructors were compiled, I started communicating 

with the DE instructors, making an initial contact and explaining my dissertation project and its 

goals in early July 2008. After the initial email contacts with the members of each of the 

previously mentioned groups of administrators and instructors in July 2008, a detailed email 

describing the survey site, the step by step directions on how to guide the eligible students to the 

survey site, and the required password for the site was sent to all the PLATO DE instructors of 

LTC at the end of September 2008 after getting approval (Appendix B) for my research from the 

University of New Orleans (UNO) Institutional Review Board (IRB). 
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Through several emails, the developmental education instructors were instructed to guide 

their students including the pre-Allied health course students to the survey site using the common 

password after they had completed their Fall 2008 mid-term exams. The survey being 

anonymous, the DE instructors’ cooperation was very essential for maximum student 

participation. Also, several follow-up emails were sent to all the targeted DE instructors 

immediately following the mid-term week of the Fall 2008 semester reminding them about the 

survey once the students completed their mid-term exams and received their scores (Appendix 

E). Each of these common email letters sent to all the DE instructors in the LTC’s 33 campuses 

that use PWLN included a script to guide their students describing the steps and the Web site 

address (URL) to make the process easy and comfortable. 

In early November 2008, another email reminder was sent to all the DE instructors urging 

them to encourage their students to participate in the survey. The importance and the objectives 

of the survey were re-emphasized in the letter. Several telephone calls were also made toward 

this endeavor. The regional directors and campus deans were also requested to ask their 

respective DE instructors to encourage their students to participate in the survey by emphasizing 

the survey goals. I had some very encouraging responses from the regional administrators in this 

matter. 

 The online data collection time period was extended at the request of several LTC 

campus instructors citing course delays due to hurricanes Gustav and Ike (Appendix E). The 

online data collection was done throughout the month of October and the first two weeks of 

November, 2008. Several repeated email remainders were sent to the DE program instructors and 

coordinators to ensure maximum response from the students. The survey site was closed on 

November 14, 2008. The researcher sent a thank you note to all the DE instructors, DE subject 
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matter experts, the LCTCS VP-CTE, the regional directors and the campus administrators for 

their support in the survey data collection process.  

Survey Design 

To achieve the stated goals, an electronic survey using the well-known online survey 

application Web site, SurveyMonkey.com (SurveyMonkey, 2008) was employed to deliver the 

questionnaire and collect data for this study. A link to the survey instrument (WBLSS), a Likert-

type questionnaire, was posted at the myltc.edu Web site for the convenience of the LTC DE 

students. The online survey was cross-sectional and self-administered. The participation in the 

survey was voluntary, anonymous, and the data was kept confidential. Any research data 

reported would not identify any individual student. Neither did it identify a campus with the 

survey data collected. To keep the survey anonymous, the respondent’s IP address was not stored 

in the survey results. Students who were repeating any DE course were not to participate in the 

survey. There was a questionnaire item, Item 33, to identify any student repeating a course so 

that such a student could be removed from the survey data collected for this study.  

The survey data informing the study variables were self-reported by the participating 

students. The students were informed in the first page of the survey questionnaire that their 

participation was voluntary and they could discontinue or exit the survey at any time and their 

responses would not be reported if they aborted the survey process. The responses were only 

collected by the survey application if the students clicked the submit button at the end of the 

questionnaire. The dependent variable of mid-term test score (MTSCORE) would come from 

their responses to the survey questionnaire item 32. There was also another item (Item 29) that 

represented the level of performance for each participant in a categorical format.  
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In a pilot study during the pre-dissertation phase a significant variation in students’ 

course grade was observed. The college grading scale follows the standard 4.0 point scale which 

correlates the following letter grades: A = 4.0; B = 3.0; C = 2.0; D = 1.0 and F = 0. However, for 

this study, the dependent variable of MTSCORE was set to accept the actual score in the 

numerical format to include any score in the 0 to 100 range instead of a categorical range. Such a 

measure would offer more variability in the criterion variable used in this study to observe any 

correlations with the independent variables of PAP, CWT, IWF, and MOT.     

Students receiving letter grades of C or better, which is equivalent to 2.00 or more in a 

4.00 point scale were considered as passing the course. A score of 70% or higher in the test was 

considered passing or successful in the course (LTC DevEd Policy, 2007). Students receiving a 

score less than 70% or a letter grade of D or F in the mid-term were given unsatisfactory 

progress. Similarly, if a student received a score of less than 70% in the final exam then he/she 

was required to repeat the course. This is true for all the departments, including practical nursing 

program throughout LTC as far as DE or pre-Allied health classes are concerned.  

The participant’s numeric score was used to depict the dependent variable (MTSCORE) 

representing course performance. This self-reported course performance was compared with the 

self-reported levels of prior academic preparation (PAP), students’ comfort with technology 

(CWT), interaction with faculty (IWF), and student motivation (MOT) utilizing correlations and 

multiple regression model built into the SPSS software package for conducting this study. 

The Survey Instrument 

The Web-based Learning Student Survey (WBLSS) instrument was designed by the 

researcher for this study (Appendix A). The instrument had been modified since the pilot study 

(Appendix A1) based on the knowledge gained from the pilot study. The reason a survey 
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instrument was developed for this research was because no other instruments reasonably took 

into account the unique situation of the underprepared, nontraditional, skills-oriented, two-year 

technical college students’ academic experience and achievements. The experience and concerns 

of the two-year technical college students in Web-based developmental education programs have 

largely been ignored or neglected lacking any proper survey instrument. Therefore, the 

instrument was designed and developed based on the review of the literature, including certain 

doctoral dissertations related to this particular study.  

Originally, the survey instrument used in the pilot study had 16 items representing 4 

clusters or groups. A cluster consisted of four items. Each cluster represented an independent 

variable. The revised survey instrument for this study consisted of 33 questionnaire items. The 

first 12 items were demographic in nature that gathered information regarding a participant’s 

background, certain typical personal information and course information. The next 16 items, 

item 13 through 28 consisted of Likert type questions. These 16 items represented the four 

clusters with 4 items in each cluster representing the study variables. Item 32 represented the 

dependent variable of mid-term exam score (MTSCORE) in the numerical format. In contrast, 

the data for the dependent variable, student score, during the pre-dissertation pilot study was 

obtained from the regional student record office of the LTC at the end of the semester. However, 

in this current state-wide study, the test scores were reported by the students themselves which 

helped in keeping this otherwise complex task of gathering personal data more convenient. It 

also kept the process in accordance with the Family Educational Rights and Privacy Act 

(FERPA) regulations. Survey questionnaire item 29 represented grade levels in a categorical 

format. This item collected data for the pass fail variable to be used in the logistic regression 
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model of this study. Item 30, 31, and 33 represented certain general questions that gathered 

student information regarding course settings and participants’ learning preferences. 

Each item representing the study’s independent variables, items 13 to 28, had five answer 

choices in the Likert scale format with choices ranging from strongly disagree to strongly agree 

or in a similar scale. The well-tested Likert scale is based on equal intervals among responses 

providing continuous response options to questions with assumed equal distance between options 

(Creswell, 2002). The point distribution for the five-point Likert-scaled items was as following: 

Strongly Disagree = 1; Disagree = 2; Neutral = 3; Agree = 4; Strongly Agree = 5. 

 Researchers use questionnaires in order to obtain information about the thoughts, 

attitudes, perceptions, personality, and behavioral intentions of research participants. Johnson 

and Christensen (2004) posited that questionnaires can be used to collect data for multiple 

research methods including correlational studies. Correlational research involves collecting data 

to determine whether and to what degree a relationship exists between two or more quantifiable 

variables (Gay & Airasian, 2003). In designing and developing the WBLSS survey instrument, 

Johnson and Christenson’s (2004) fifteen principles of constructing a questionnaire were 

carefully considered. Specifically, the first principle, to make sure the questionnaire items match 

the research objectives, and the last principle, to always pilot test the questionnaire, was followed 

carefully by this researcher in developing the questionnaire for this dissertation study.  

The data collected for the four independent variables, PAP, CWT, IWF), and MOT, was 

based on student responses to the questions in the WBLSS survey instrument that was delivered 

online through SurveyMonkey.com Web site. Multiple variables were used since Gay and 

Airasian (2003, p. 477) asserted, “A combination of variables usually results in a more accurate 

prediction than any single variable.”   



                                                                                

89 

 

The items in the survey questionnaire were drawn and grouped into a cluster based on the 

reviewed literature. Additionally, exploratory factor analysis conducted during the study guided 

in grouping of items into proper cluster. Johnson and Christensen (2004) suggested the use of 

multiple items to measure abstract constructs to increase the reliability and validity of the 

measure. The authors also stressed the use of summated rating scale of multiple items as they 

provide more reliable composite scores and variability which helps researcher to make finer 

distinctions among the respondents. Johnson and Christensen further posited that in order to 

measure a complex construct such as self-efficacy or motivation, the use of a multiple-item scale 

like the Likert scale was “pretty much a necessity.”  

Each item in the questionnaire developed for the WBLSS survey instrument was based 

on the literature highlighting the constructs of the four independent variables. These constructs 

are discussed in the following sections. The survey instrument had two sections. The first section 

was designed to collect certain demographic data about courses, intended program of study, 

gender, previous degrees or diploma achieved, age, enrollment status, employment, financial aid, 

family obligations and preferred instructional delivery modes. These data would help in 

understanding the surveyed students’ individual background to a certain extent.  

Financial aid plays an important role in student persistence, specifically among the 

socioeconomically disadvantaged or low-income students at two-year community and technical 

colleges. According to Tinto (1993), the primary goal of financial aid is to remove finances as a 

cause of attrition. In this study, some of the major financial aid sources for the students at LTC 

included Pell grant, Tuition Opportunity Program for Students (TOPS), Workforce Investment 

Act (WIA) program, Veteran’s Educational Benefits (GI Bill), Louisiana Rehabilitation Services, 

Leveraging Educational Assistance Partnership (LEAP), KYTE, CBDG, and STEP (LTC Region 
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4 Website, n.d.). In the survey questionnaire, only few of these major sources were mentioned to 

keep the items brief. Other sources not mentioned were grouped as others. 

Family obligation is another variable which may include different issues and situations. 

Family obligation can be a major issue for nontraditional students. Kuh et al. (p. 27, 2006) model 

considers “caring for children at home” and “being a single parent” as two risk factors that 

threaten persistence and graduation from college. To keep the scope limited and simple, for this 

study, family obligation was considered as having the primary responsibilities for the dependent 

children or dependent adults including the elderly, while actively pursuing academic goals.             

The second part of the survey instrument consisted of twenty items in the form of a 

questionnaire. Each item had five answer choices ranging from strongly disagree to strongly 

agree in the Likert scale format. The students surveyed were asked to answer or check only one 

choice per item. The questions, item number 13 through 28, were designed to gather data for the 

independent variables of the study. Item 32 was the dependent variable of the study, mid-term 

test score or MTSCORE. This item asked the students to enter their mid-term score in the 

numerical form. It was also used as a validity check for question number 29 that asked students 

to report their level of performance in a categorical format. Few of the items, like item 30 and 

33, were supplemental and general in nature. They were designed to inform this study regarding 

the quality of instruction and the students’ preferred mode of instructional delivery. 

Theoretical Foundation 

The theoretical foundation of this researcher designed survey instrument (WBLSS) was 

primarily based on the reviewed literature that included educational theories and practices. It also 

included certain existing instruments used in studying learning effectiveness and student 
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engagement in two-year colleges (CCSSE, 2007) as well as professional experiences shared by 

few select technical and career education faculty members at the LTC.  

Even though all the relevant items in the survey questionnaire were the original creation 

of this researcher, the ideas behind these questions had roots in various literatures. One such 

major source in developing the survey instrument was the well known “Seven principles of good 

practice in undergraduate education,” (Chickering & Gamson, 1987). The other major sources of 

theoretical foundation included Tinto (1987), Bean and Metzner (1985), and Kuh et al. (2006). 

Gay and Airasian (2003) posited that the first step in conducting studies involving 

multiple regression was to identify the variables that best predict the criterion. Since past 

performance or prior achievement is generally the best predictor of future performance, as 

asserted by Gay and Airasian, students’ prior academic preparation (PAP) would probably be the 

best predictor of course success. Accordingly, the first four items on the WBLSS survey 

instrument were designed to measure a degree of PAP. Tinto (1993) asserted that the skills 

students bring with them to college shape their persistence and academic success.  

Bean and Metzner (1985) model considered high school performance, a parameter of the 

prior academic preparation construct, to be an important construct influencing nontraditional 

student’s academic outcomes. These items helped elicit information regarding the independent 

variable, PAP, which is an important factor in the first research question: Is there any 

relationship between the individual factors of students’ prior academic preparation (PAP), 

comfort with technology (CWT), interaction with faculty (IWF), and motivation (MOT), and 

students’ course performance (MTSCORE) in the Web-based developmental education courses?  

Table 3.1 depicts the theoretical foundations of the WBLSS survey instrument.  
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Table 3.1 

Theoretical Foundations for the WBLSS Survey Scale  

Survey Item No. (IV)  Theoretical Foundation 

Item 13 - HS GPA (PAP) Kuh et al., Bean & Metzner; Perna, Thomas 

Item 14 – Prior skills (PAP)  Hearn,Gay & Airasian; Tinto; Kuh et al. 

Item 15 – Study skills (PAP) Kuh et al.; Pascarella, Terenzini 

Item 16 – COMPASS, Academic prep (PAP) ACT; Roueche,Roueche; Wojciechwski,Palmer   

Item 17 – Familiarity w computer (CWT) Gagne, Miltiadou & Yu, OTSES 

Item 18 – Internet skills (CWT) OTSES, Chickering & Ehrmann; Moore 

Item 19 – Course navigation (CWT) Braxton, Sullivan, Johnson; LTC ESS survey 

Item 20 – Email use (CWT) Miltiadou & Yu; Wojciechwski,Palmer;  

Item 21 – Contact with instructor (IWF) Tinto, Chickering & Gamson; Kuh et al.;Astin 

Item 22 – Seeking instructor’s help (IWF) Boylan; Kuh et al.; Tinto; LTC ESS survey 

Item 23 – Instructor support & guidance (IWF) Astin; Pascarella & Terenzini; Cross, CCSSE  

Item 24 – Interaction opportunities (IWF) Tinto; Kuh et al.; Cross 

Item 25 – Course/career goals (MOT) Bean, Metzner; Motivation, Attribution theory 

Item 26 – Freedom of study time (MOT) Pintrich, De Groot(MSQL);Carroll; Schunk  

Item 27 – Self-directed nature (MOT) Bandura; Schunk;Constructivism, Motivation;   

Item 28 – Total hours devoted (MOT) Carroll, Chickering & Gamson; Weiner 

  
 

 



                                                                                

93 

 

According to Kuh et al.’s framework for student success (2006), students’ precollege 

experiences and prior academic preparations play vital roles in the foundation of student success 

in postsecondary education. The model suggests, “The quality of the academic experience and 

the intensity of the high school curriculum affect almost every dimension of success in 

postsecondary education.” (Kuh, et al., p.19, 2006). High school grades and scores in national 

standardized tests have been strong predictors of first-year college grades and course success. 

In the pre-dissertation pilot study the original independent study variables included prior 

academic preparation (PAP), quality of instruction (QI), interaction with faculty (IWF), and 

student motivation (MOT). Based on students’ responses, the pilot study did not indicate QI as a 

significant factor in Web-based learning at the LTC. From the students’ comments on open-

ended questionnaires and from personal comments, it was clear that comfort with technology 

(CWT) and technological issues were more relevant for this study. Therefore, the independent 

variable of QI was replaced with the independent variable of CWT in this full study. 

Accordingly, few items in the questionnaire (Appendix A) were modified from the pre-

dissertation questionnaire (Appendix A1). The following narrative explains such changes in the 

study. Additionally, few double-barreled item issues were corrected in this survey questionnaire. 

A snap shot of the four items in the questionnaire, item 13, 14, 15, and 16 are shown in 

the following segment with their respective five-point Likert-scale answer choices varying from 

strongly disagree, disagree, neutral, agree, to strongly agree category. These four items represent 

the first independent variable of the study, prior academic preparation (PAP). The very first item, 

“My Grade Point Average (GPA) in high school was…” has been added since the pre-

dissertation pilot study. The first question of the pre-dissertation pilot study, “I am familiar with 
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computer and the Internet basics before I started with this class” has been moved to the next 

segment representing the independent variable of comfort with technology (CWT).  

13. My Grade Point Average (GPA) in high school was - 

14. The skills I had gained previously helped me to be on task in this course with less 

anxiety. 

15. The study skills that I learned in high school helped me to prepare well for this class. 

16. My placement score (COMPASS) prior to enrolling in this class was very close to 

meeting the cut-off score for this class.   

The questionnaire item 16 relating to students’ COMPASS score was modified because 

the pilot test found that many students failed to remember their COMPASS placement test scores 

which the students take before admission. Those scores had to be obtained by the researcher 

from the student record office during the pre-dissertation pilot study. The full dissertation study 

did not have such data gathering options since all data were self-reported by the students through 

the online survey. Therefore, the previous pilot study item 4 had been modified using a similar 

question in a different, categorical format.          

The second independent variable of comfort with technology (CWT), as experienced by 

the respondents, was measured by the questions 17, 18, 19, and 20 in the survey instrument. The 

students’ comfort with technology (CWT) is generally related to their self-efficacy in technology 

usage. Such self-efficacy is an important aspect of course performance in Web-based learning.  

Miltiadou and Yu (2000) developed an instrument to measure academic self-efficacy specific to 

online environment. Miltiadou and Yu’s Online Technologies Self-Efficacy Scale (OTSES) 

instrument is widely used and cited in online learning environment literatures. 
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Various studies points out that integrating technology can remove the physical classroom 

barriers giving students access to interactive curriculum anywhere, anytime, where lifelong 

learning skills are developed and managed by the instructor, ultimately enhancing student 

success (Northern Alberta Institute of Technology, n.d.). The following four items, 17 through 

20, were framed by the researcher to draw information on students’ comfort with technology. 

17. I was familiar with computers before I started this Web-based class. 

18. I use the Internet on a regular basis to be more productive in my study.    

19. I find it easy to navigate around the course materials related to this class. 

20. I feel confident communicating with people through e-mail. 

Since students at LTC attend and use classroom resources in the Web-based 

developmental courses in a unique manner, some of the items measuring CWT in the WBLSS 

instrument were adapted from OTSES and customized to fit this study environment. The OTSES 

instrument is basically an online technologies self-efficacy scale which measures self-efficacy 

for online computer-mediated communication (CMC) system and course content. The DE 

students at LTC do not use WebCT or Blackboard. Instead, they use PLATO Web Learning 

Network (PWLN) portal and its course contents. Therefore, the items in the questionnaires had to 

be created catering to the generic Web-based environment that the students at LTC 

developmental education program generally encounter.  These questions were designed to 

address the second independent variable of comfort with technology (CWT).  

The third independent variable, interaction with faculty (IWF), was measured by the 

items 21 through 24 in the WBLSS questionnaire. Chickering and Gamson’s (1987) Seven 

Principles of Good Practice in Undergraduate Education places contact between student and 

faculty as its first principle of good practice in undergraduate teaching and learning. The 
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principle asserts that student motivation and involvement is influenced by student-faculty 

interactions. Kuh et al. (2006) framework for student success considers “purposeful student-

faculty contact,” as expressed in this study’s independent variable of IWF, to be a very 

significant factor in student’s academic achievement. Tinto (1993) reported in his student 

departure model, whether a student succeeds in academic endeavors or leaves a college campus, 

is a function of how a student integrates into the academic and social life of the campus. This 

integration refers to faculty student contacts and interactions. At the two-year technical colleges 

where imparting skills is the main objective, student-teacher interactions play a major role in 

successful transfer of knowledge and skills between the trainer and the trainee.  

Drawing from Tinto’s theory of student departure, Braxton, Sullivan, & Johnson (1997) 

reported that the critical issues in student success and retention in online courses are related to a 

student’s sense of belonging. This sense of belonging, in essence, is interacting and bonding with 

faculty and fellow students. The questions measuring faculty-student interaction in the WBLSS 

survey instrument were guided by such literature reviewed for the study. They were designed to 

draw data for the third independent variable, interaction with faculty (IWF). The following 

questions, framed by the researcher, are based on studies mentioned in this section. Similar 

questions and ideas are scattered in various surveys evaluating online or traditional instructional 

effectiveness and student success, including LTC’s online surveys (LTC Website, 2008a).    

21. Throughout this course, I have been in touch with my instructor on a regular basis.  

22. When needed, I felt comfortable asking my instructor for help.  

23. The support and guidance provided by the instructor in this class has been: 

24. The course setting provided ample opportunities for appropriate interactions with the 

instructor. 
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The fourth independent variable in this study, student motivation (MOT), was measured 

by the items 25 through 28. By adopting attribution theory to explore student motivation for 

academic success, Yan and Gaier (1994) observed that students attributed their academic success 

to their efforts and to their ability. Creswell (2002) cited Anderson and Keith’s correlational 

model studying the factors that explained academic success of at-risk students using eight 

independent variables that included motivation and ability, and one outcome variable, academic 

achievement. In Kuh et al. (2006) framework for student success, “motivation to learn” is 

regarded as a crucial factor in student engagement and academic success.  

The expectancy value theory of achievement motivation developed by Atkinson 

postulates that achievement behaviors represent a conflict between approach and avoidance, that 

is, a conflict between hope for success and fear of failure (Schunk, 2004). Schunk further 

asserted the implications of Atkinson’s theory in teaching, learning, and student success. The 

theory postulates that the need for achievement is a general motive leading individuals to 

perform their best in achievement contexts.  

Motivation is intimately linked with self-regulation (Schunk, 2004). Students motivated 

to attain their goals engage in self-regulatory activities they believe will help them achieve their 

goals. One such factor is the amount of time devoted for the task and time management. Carroll’s 

(1989) model of learning emphasized that students successfully learn according to the amount of 

time they spend on academic engagements. The extent of time that the students spend to learn a 

topic determines their performance level or degree of success. Accordingly, question number 28 

has been modified to reflect the amount of time students spend on achieving course success. 

Weiner et al. (1971) postulated that students attribute their academic successes and failures 

largely to ability, effort, task-difficulty, and luck. Chickering and Gamson’s (1987) seven 
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principles emphasized the time on task criterion. Time devoted on task, ability, efforts, and self-

regulation are important characteristics of motivation.  

The questions measuring student motivation in the WBLSS survey instrument, item 25 

through 28, were guided by some of these theories and the reviewed literature for the purpose of 

eliciting answers to the fourth independent variable, student motivation (MOT). One major 

source of literature in shaping the motivational items for the WBLSS survey instrument was 

Pintrich and De Groot’s (1990) Motivated Strategies Learning Questionnaire (MSLQ). This 

researcher has adapted some of the ideas from the MSLQ questionnaire in framing the WBLSS 

instrument. The following questions were framed by the researcher to draw information for the 

motivation construct. 

25.  I believe this course will help me in achieving my career goals.  

26. The freedom to work anytime during the day or night at my own pace was very 

motivating. 

27. The self-directed nature of this course helped me to stay focused. 

28. On an average, the total number of hours I spend per week studying for this course is: 

Self-efficacy is a major aspect of Bandura’s social cognitive learning theory. According 

to Bandura (1986), self-efficacy is one’s confidence in individual ability of controlling thoughts 

and actions, and therefore, by extension, influencing the outcomes of such actions. Various 

researchers have demonstrated that self-efficacy is a significant motivator and a predictor of 

academic performance and course satisfaction in traditional classroom learning (Lee, 2001). 

Motivation and self-efficacy are especially germane to school learning and academic 

achievements (Schunk, 2004). The perception of utility and course demands, academic self-

worth (Wylie, 2004) are factors that contribute to students’ motivational constructs.   
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The dependent or outcome variable, test score (MTSCORE), is generally accepted by 

educational institutions as a measure of course performance. Accordingly, the performance 

levels representing letter grade “A” is given 4 points, grade “B” is given 3 points, grade “C” is 

given 2 points, letter grade “D” is given 1 point and the letter grade “F” is given 0 point. In this 

study successful performance level was defined as student receiving a passing grade of “C” or 2 

points in a 4 point scale, or better. In terms of the raw percentage scores of mid-term exam, 

MTSCORE, the minimum passing score was 70%. In this study, the variable MTSCORE was 

utilized to represent the outcome variable for course grade. The developmental education 

program at LTC recognizes a grade of “C” or better (70% score or better) as a passing or 

satisfactory grade for all the DE students regardless of their intended program of study. A grade 

of “D” or “F” (score of 69% or less) is considered to be an unsatisfactory or failing grade. The 

testing and grading of students is generally aimed at pronouncing a judgment on the success or 

failure of a particular participant in the educational process (Wright, 1997).  

The data for students’ course performance in developmental education courses were 

obtained from the DE students’ self-reported mid-term exam scores (MTSCORE) as part of their 

responses to the WBLSS questionnaire item 32 of the survey instrument. This item asked 

students to enter the numerical scores they received in the mid-term test. This item was not in the 

Likert-type format. It was designed to be answered in the numerical format to represent the 

actual variations of student scores. Additionally, a similar question was asked in item number 29, 

where the students were asked to enter their mid-term scores in a categorical format. Items 30, 

31, and 33 asked certain related questions that would help to understand students’ overall 

perceptions regarding the Web-based DE program at the LTC. A snapshot of these questions is 

presented in the next section.  
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29. My score in the mid-term exam for this course was: 

 Below 60%  60-69%  70-79% 80-89%  90% or above 

30. I would recommend this course to anyone needing remediation. 

31. At times, problems with technology at the campus impeded my progress in this course.  

32. My mid-term exam score in this course is (Please enter your numerical score):____ 

Student performance was based on online testing through PLATO’s Web-based “edutest” 

test engine. The scores were based on online tests covering the course materials up to the 

midpoint in the syllabus in their respective DE courses. The scores, based on 100-point scale, 

and score ranges equivalent to letter grades were reported by the students themselves. These 

mid-term exam scores (MTSCORE) were used to represent student performance in the respective 

DE courses. For each item in the survey questionnaire that represented the independent variable, 

students were asked to choose one box corresponding to the question item indicating their 

attitude from the Likert-type scale ranging from “strongly disagree” in one extreme to “strongly 

agree” in the other extreme. The “neutral” state was the mid-point of the scale.  

In addition to the independent and dependent variables, certain demographic data were 

also collected through the survey questionnaire. Demographic data collected included student’s 

age, enrollment status, employment status, family obligations in terms of dependent care or care 

for the elderly, intended program of study, financial aid and types of aid, and certain other 

factors representing student background. Some of these variables helped informing the study 

directly or indirectly. This researcher had assumed that a student’s intended program of study or 

major had some correlation with student motivation and course success. Accordingly, like 

motivation, it is believed that the intended program of study affects student’s course grade and 

academic achievement. This study was designed to verify such relationship.  



                                                                                

101 

 

The conceptual model of nontraditional student attrition (Bean & Metzner, 1985) 

considered academic variables like major certainty, study habits, educational goals, high school 

performance and demographic/background variables like age and enrollment status as major 

factors contributing to academic outcomes, such as GPA. This could be inferred through t tests 

or the ANOVA testing and comparing groups such as students intending to study Practical 

Nursing (PN) and the Non-PN. Other demographic variables like age, family responsibilities, 

employment, etc. could also play critical roles in the Web-based developmental education course 

performances. Therefore, such demographic data obtained through the survey questionnaires 

were utilized to address the following two secondary research questions based on student groups. 

1. Are there any differences in the performance levels among the students in the Web-

based developmental education courses based on their intended program of study? 

2. Are there any differences in the performance levels in the Web-based developmental 

education courses among the students with employment and no employment? 

The pre-dissertation pilot study did not have these two secondary questions regarding 

group differences. While going through the pre-dissertation data analysis that included some 

open ended questions and upon reviewing some of the student and instructor comments these 

two secondary questions were added. These questions were important to answer the issues of 

student attrition and retention which are affected by the program of study and industry’s demand 

for potential employees. This full study is designed to answer these questions. 

Reliability and Validity of Instrument 

Reliability of survey instrument is defined by Fraenkel and Wallen (2003) as the degree 

with which the scores obtained through an instrument are consistent with what each section of 

the instrument is supposed to measure. Instrument validity is defined as the degree to which 
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inferences can be made based on the results from an instrument. The Web-based learning student 

survey (WBLSS) instrument was designed by the researcher to measure technical college 

developmental education students’ individual characteristics, attitude, and their experiences with 

Web-based courses in pursuit of their academic success in such courses. Since the instrument 

was designed by the researcher, the reliability and validity of the survey might be compromised.  

Creswell (2002) argued that if a study addresses only a few variables, researcher can 

design their own instrument. Gay and Airasian (2003) suggested that if the validity and 

reliability of the variables to be correlated are low, a larger sample size is needed. In another 

study, Johnson and Christensen (2004) also asserted that instruments developed by researchers 

are limited in validity and reliability. Such researcher designed instruments are limited to 

measure what they are intended to measure and their ability to obtain similar results under 

similar condition is also doubtful.   

In order to minimize the effect of these limitations, an advisory panel of seven technical 

college instructors including three developmental education faculty, three faculty members who 

normally teach Web-based learning courses in technical areas, and a coordinator of the region’s 

e-learning initiatives was setup to review the survey questionnaire and to provide face validity 

for the instrument (Johnson & Christensen, 2004). The instrument has been modified several 

times based on the recommendations of the panel. The instrument was further modified to avoid 

any “double barreled” questions.   

Upon assistance from the college e-learning coordinator, several questions in the WBLSS 

survey instruments were adopted from LTC e-learning satisfaction survey (ESS) questionnaire 

with proper modifications. For example, the question item number 22 in the WBLSS instrument, 

“When needed, I felt comfortable asking my instructor for help” was adapted from the LTC’s 
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ESS question, “Instructions on how to obtain academic support was available.” Also, item 

number 19 in the WBLSS instrument, framed by this researcher, “I find it easy to navigate 

around the course materials related to this class,” was adapted from LTC’s ESS question of “The 

course navigation was clear and easy to follow” (LTC Region 4 document, 2007).        

For minimizing validity and reliability issues, similar surveys by different researchers in 

prediction and correlational studies on student success and persistence, including Pintrich and De 

Groot (1990), Harrell (2006), Roberts (1994), and Shepperd (2002) were carefully reviewed and 

the lessons learned were applied in developing this survey instrument. Several items were 

adopted with proper modifications from various instruments used to assess student motivation, 

faculty-student interactions, prior academic preparation, and comfort with technology. These 

survey instruments included LTC e-learning survey (LTC, 2007) and Community College 

Survey of Student Engagement (CCSSE, 2007) for LTC Region 4.  

Factor analysis was employed in guiding the scale construction. It helped in the exclusion 

of some of the items from the scale if they lacked correlation or stable factor structure. A pilot 

test of the survey instrument was carried out in LTC Gulf Area Campus in Abbeville and in LTC 

Lafayette Campus during the summer semester of 2007 to find out the length of time needed for 

the survey, the appropriateness and clarity of the questions, and to test its content validity. 

Johnson and Christenson (2004) stated that it is a cardinal rule in research to “try out” or pilot 

test the questionnaire to find out whether it operates properly by conducting a pilot test with a 

minimum of five to ten people. A few questions were modified based on the knowledge gained 

from the pilot test.  

A pre-dissertation pilot study using a version of the WBLSS survey was conducted at the 

main campus of LTC, Region 4 at Lafayette. The results of the survey would contribute to the 
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reliability and validity criteria of the survey instrument for the full study. Cronbach’s coefficient 

alpha, the most commonly used method to compute internal consistency and reliability check for 

multiple item scales was calculated and applied during the pre-dissertation pilot study. The 

general range of Cronbach’s coefficient alpha is between 0.0 and 1.0. The score of 0 indicates an 

absence of reliability and a score close to 1.0 indicates the greatest reliability. Generally, for 

research purposes, Cronbach’s alpha should be .70 or higher for a survey instrument reliability 

(Fraenkel & Wallen, 2003). The Cronbach’s coefficient alpha observed for the four sets of 

questionnaire items in the WBLSS instrument representing the four independent variable 

constructs during the pre-dissertation pilot study ranged from .60 - .79. These results established 

the survey instrument’s internal consistency reliability during the pre-dissertation pilot tests.  

In this full dissertation study the researcher dropped the quality of instruction variable, 

replacing it with the comfort with technology (CWT) variable. This was due to the researcher’s 

observation that the CWT variable played a more critical role among the technical and career 

education students, majority of who were nontraditional. In the Web-based learning 

environment, it is assumed that technology plays a more critical role in finding the success 

factors among the developmental education students at LTC. This was mentioned by few 

students in the open-ended question section in the pilot study survey. The members of the expert 

panel advising this researcher also mentioned this factor. 

Another pilot test survey hosted by SurveyMonkey.com was initiated to test the 

electronic version of the survey on August 12, 2008. Besides gaining experience in hosting and 

editing survey sites, checking the accuracy and content validity, the other primary reasons for 

this pilot survey were to check for site accessibility, password and other security measures, the 

ease of use, and testing the data collection methodology and its reliability. 
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Exploratory Factor Analysis 

 Exploratory factor analysis (EFA) is a statistical technique which explores the inter-

relationships among variables to reveal if those variables can be grouped into a smaller set of 

factors (Coughlin & Knight, 2007). It is used to identify common underlying variables which are 

called factors within a larger set of measures. EFA aids the researcher in identifying patterns 

among the interrelationships of the items or variables. It can also be used to reduce a large 

number of variables into a smaller, representative number of manageable factors. 

 Exploratory factor analysis usually occurs during the early stages of research. EFA is 

essential to determine the underlying construct for a set of measured variables (Leech et al., 

2008). The EFA is often recommended when researchers do not have any hypothesis about the 

underlying factor structure of their measure. To conduct EFA, the extraction method utilized in 

this study was the principal axis factoring with varimax rotation. It is important to mention that 

since EFA is exploratory in scope (“Exploratory and confirmatory,” 2009). It is generally used to 

clarify and describe relationships among variables, not to test hypotheses or theories.          

Data Analysis 

Once the online survey data collection process was completed, the survey site was closed. 

The data was downloaded from the http://www.SurveyMonkey.com Web site to the researcher’s 

computer. A copy of the data file was sent to the researcher’s e-mail address at uno.edu. A back-

up copy of the data was maintained for safe-keeping. The next step in data analysis was to import 

the downloaded survey data into a Microsoft Excel spreadsheet. Following this step, the data 

were opened (imported) into the current version of the Statistical Package for the Social Sciences 

(SPSS 17.0 for Windows) software for the statistical analysis. After loading the Excel data file, 
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SPSS treated each original item header as variable name (column header). It put the 

corresponding data as the field value for the variable.  

The researcher employed necessary data cleaning technique and renamed the column 

headers with their appropriate variable names representing the corresponding data units. The 

variables were then recoded using the SPSS data transform menu. The recoded variables’ names 

had an R at its end to signify recode. For example, if the raw variable name was PGPA (prior 

GPA) then its recoded name was PGPAR. Proper labels, data format, and length were entered for 

proper display of the data using SPSS. 

Once the data for the dependent variable representing the mid-term course grade 

(MTSCORE) and the independent variables, PAP, CWT, IWF, and MOT were obtained from the 

survey and imported into the SPSS software package, it was ready for the necessary treatment for 

data cleaning and missing values. The composite values for the independent variables were 

obtained from the summated values of each individual cluster of four items representing the 

stated variable. Johnson and Christensen (2004) suggested the use of multiple items to measure 

abstract constructs to increase the reliability and validity of the measure. The authors also 

stressed the use of summated rating scale of multiple items as they provide more reliable 

composite scores and variability which helps researcher to make finer distinctions among the 

respondents. Once the data cleaning process and missing value treatment processes were 

completed, statistical data analysis involving descriptive and inferential statistics were ready to 

be deployed for analysis.  

Multiple regression analysis utilizing Pearson correlational coefficient statistic was 

conducted to determine the relationship between the level of student performance as indicated by 

student’s mid-term course grade (MTSCORE) and the independent predictor variables of PAP, 
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CWT, IWF, and MOT. Additionally, logistic regression analysis was conducted using a 

dichotomous dependent variable with “pass” or “fail” attributes based on the test score reported 

in survey questionnaire item 29 with a category of less than 70% and the independent variables 

of PAP, CWT, IWF, and MOT. The idea was to assess whether the four predictor variables could 

significantly predict the outcome variable of Pass or Fail in the various DE courses at the LTC.  

In order to study the group differences in performances between the students intending to 

study practical nursing (PN) group and others or non-practical nursing (NPN) group, 

independent samples t test was employed. Additionally, to study the group differences in 

performances among the students with outside employment and the students without any outside 

employment, a similar t test was conducted. 

Limitations 

There were several limitations to this study. The independent and the dependent variables 

were measured with student’s self-reported data. Since the test scores for the dependent variable 

were self-reported by the students, some students might not have been forthcoming in reporting 

their proper scores or they might have reported incorrect data during the survey. This would 

result in non-response, missing, or wrong data. It was also not possible to monitor if a student 

took the survey more than once or if a student simply answered the questions without proper 

thought or attention. Such an activity would impose limitation on the results of this study.  

The list of independent variables that had only four predictor variables contributed to the 

limitations of the study’s results. The survey instrument WBLSS, which was designed and 

developed by the researcher was also a limitation in the data collection process. The survey and 

the research context were limited to Louisiana Technical College developmental education 

students in 33 campuses within seven regions. The study and its findings cannot be generalized 
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or duplicated in other sectors of higher education or in other programs or modes of online 

learning. Neither can it be administered at other two-year colleges without further testing and 

proper modifications. 

Exploratory factor analysis which utilized principal axis factoring extraction method with 

varimax rotation is exploratory in scope. It has various limitations. One of the limitations is that 

the correlations, the basis of factor analysis, describe relationships. No causal inferences can be 

drawn from the correlations based on exploratory factor analysis (Suhr, n.d.). The EFA is used to 

clarify and describe relationships among variables, not to test or confirm hypotheses. Another 

problem with EFA arises from the fact, that because the first factor explains the most amount of 

variance, most of the variables will have at least some relationship with the first factor. 

Therefore, the first factor becomes very generalized and difficult to interpret (Coughlin & 

Knight, 2007). As a result, many variables may load on more than one factor (double loading) 

thus adding complexity to the factor structure. 

Factor analysis has always been very controversial (Vogt, 2007). It provides correlational 

evidence that can be used to discuss issues, but factor analysis cannot resolve issues that are open 

to interpretations. According to Vogt, factor analysis is a technique that we can use to find 

pattern in data, but the conclusions we draw will be based on the data only in part. The “analyses 

of patterns in the data leave much room for interpretation” (Vogt, p. 231). Therefore, the 

reliability and validity of the WBLSS survey instrument that was based on the EFA is subject to 

the limitations associated with the EFA and the interpretation technique.        

Summary 

This chapter presented the methods and procedures that were used to guide this study. 

The chapter included the research questions and the research design. Inferential statistics using 
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Pearson product moment correlation (r), t test, multiple regression, and logistic regression within 

the quantitative research framework were utilized to study the relationships between the 

independent variables and the dependent outcome variable. Cronbach alpha was computed to 

examine internal consistency reliability for multiple item scales was discussed. Independent 

samples t-tests were conducted to observe any group differences in student performance.  

Data for the study were collected electronically utilizing the SurveyMonkey.com online 

survey tool from 33 LTC campuses across Louisiana using the WBLSS survey instrument 

designed by the researcher. The DE instructors in all the 33 campuses were given proper 

instructions for the survey process with URL addresses to provide to their students. The survey 

questionnaires, in both the full study and the pre-dissertation pilot study, were discussed. These 

questionnaires and the other documents used to solicit participants are presented at the end of 

this manuscript as appendices. The next chapter will discuss this study’s findings. 
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CHAPTER FOUR: FINDINGS 
 

Introduction 

The purpose of this chapter is to present the data analyses and findings of this study. 

These findings were the results as the researcher was seeking answers to the following research 

questions involving developmental education (DE) course success in the Web-based learning 

environment at the Louisiana Technical College (LTC) among its academically underprepared 

students in their efforts to learn the basic skills to be successful in college-level course work. By 

identifying and examining the relationship between the Web-based developmental education 

students’ individual characteristics and course success, this study addressed the following 

research questions.  

The main research question of this study was: Is there any relationship between the 

individual factors of students’ prior academic preparation, comfort with technology, interaction 

with faculty, and motivation, and students’ course performance in the Web-based developmental 

education courses?  In addition to the primary research question above, this study also addressed 

the following two secondary questions:  

• Are there any differences in the performance levels among the students in the Web-

based developmental education courses based on their intended program of study?  

• Are there any differences in the performance levels in the Web-based developmental 

education courses among the students with employment and no employment? 

The reasons that the study also looked into any group differences, if existed, in students’ 

course performance levels based on their intended program of study, such as nursing and non-

nursing, was because more than half of the students in the developmental education program 

opted for practical nursing or allied health as their intended program of study. Also, a greater 
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percentage of student enrollment in the LTC campuses are in nursing or health related programs. 

This may be due to the employment opportunities that exist, both locally and nationally, in this 

particular or related field. Since workforce development is LTC’s main mission, it is important to 

study if course successes among the students are related to their intended program of study 

and/or future job opportunities upon completion.  

Additionally, since a large percentage of the LTC students work part-time or full-time 

and since various researches (Kuh et al., 2006) show that outside employment affects student 

success, it was important to study such issues among the LTC’s developmental education 

students who are underprepared for college-level coursework. For these students, course success 

in the developmental education program is very crucial as career education is one of their last 

resorts to fulfilling their American dream.  

Another objective of this study was to assess the reliability and validity of the Web-based 

Learning Student Survey (WBLSS) scale that was developed by the researcher for this study. To 

assess any association or relationship between the dependent variable and the independent 

variables, multiple regression using Pearson product moment correlation coefficient (r) statistic 

was utilized in this study. Additionally, logistic regression model was utilized to predict the 

categorical outcome variable of course success or failure (pass or fail) among the students, using 

the similar set of independent variables. Other statistical models utilizing independent samples t 

test and ANOVA were also performed for various analyses including assessing any group 

differences related to this study. The following sections present these analyses and the related 

findings, beginning with the survey sample characteristics.  
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Sample Characteristics 

 The context and setting of this study was the developmental education (DE) programs at 

the Louisiana Technical College (LTC). The population for this study consisted of the students 

enrolled in the Web-based DE program that used PLATO Web-based Learning Network 

(PWLN) curriculum at 33 of the 38 LTC campuses during the Fall semester of 2008. The courses 

in which the participants were enrolled included developmental English (DVEN), developmental 

math (DVMA), developmental reading (DVRE), Allied health English (AHEN), Allied health 

math (AHMA), Allied health reading (AHRE), and Allied health science (AHSC). Students are 

placed in these courses based on their placement test scores or other deficiencies that need to be 

addressed before they can qualify for their intended program of study.    

 According to the LTC Student Record Office, the total number of students engaged in 

Web-based developmental education including the pre-Allied Health students for the Fall 2008 

semester was 2053 (LCTCS IR Office, 2008). This figure excluded the 346 DE students in 

Region 7 which does not use PWLN. The data collection for this survey was done immediately 

following the students’ Fall 2008 mid-term exams. By the mid-term period, over twenty percent 

of the DE students drop out or never show up for classes to take exams (B. Hansen and J. 

Bordelon, personal communication, December 10, 2008). Another 10% of the students were 

repeating their DE courses. This put the potential population for this Web-based survey at 

approximately 1435 DE students of the LTC. Initially, 423 participants responded to the survey 

hosted by SurveyMonkey.com. This puts the initial response rate for this survey at 

approximately 30 percent.   

Among the 423 survey responses, 35 participants mentioned that they were repeating the 

courses that they were enrolled in. The survey questionnaire Item 12 (Appendix A), “This is my 
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first time attempting this particular course” was used to detect and exclude any student who was 

repeating the course so that the study sample consisted students with the common characteristics 

of first-time DE course enrollee. This would involve students with similar perspectives in terms 

of their initial experiences with the course environment and in their preparations for the mid-term 

exam. These 35 cases were excluded from the study’s final analyses. Another 8 responses had 

multiple missing values making such cases unusable for the study. After careful examination and 

data cleaning, 380 valid cases were included in this study for the final analysis. 

Sample Size Adequacy 

Out of 1435 potential survey participants in the DE program during the Fall 2008 

semester who were targeted for this survey through their DE instructors, 423 students responded 

and submitted the survey form. This puts this study’s survey participation rate nearly at 30 

percent. Harrell (2006) reported in a study that response rates for Web-based surveys generally 

vary in the range of 8-42% with a median response rate of 26%. A University of Texas report on 

the survey assessment response rates mentioned that online survey response rates vary with an 

average of 30% (The University of Texas, 2007). PeoplePulse (2008) puts the average combined 

response rates for online surveys at 26%. The total response rate of 30% for this survey puts this 

study’s response rate at par with online survey averages. For the final data analysis, as the study 

could not include any repeating students, excluding the 35 repeaters and another 8 unusable 

cases because of multiple missing data entry, the survey yielded 380 valid cases for this 

dissertation study. This figure accounted for a valid survey participation rate of 26.5% for this 

study. It is in line with the median response rates reported by Harrell and others. 

In prediction or correlation research, a recommended ratio of sample size and the number 

of predictor variable is about 15 subjects for every predictor variable (Stevens, 1992). The 
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number of predictor variable is related to the sample size. The larger the number of predictor 

variables, the larger the sample size or the number of participants needs to be (Creswell, 2002). 

This study had four independent variables. With 380 valid survey responses and 4 independent 

variables, it makes the ratio for this study to be 380 to 4. This ratio is same as 95 to 1. Such a 

ratio overwhelmingly satisfies the recommended subject to variable ratio of 15 to 1, as suggested 

by Stevens. Other researchers have suggested a recommended ratio of valid cases to the number 

of independent variables to be 10 to 1 at the minimum, and a preferred ratio to be 50 to 1. This 

study met all these sample size and data adequacy recommendations. It also compensated for any 

issues with the survey response rates mentioned in the previous section. 

 Respondent Demographics 

The survey participants represented the different career paths or intended career path 

programs that included practical nursing, business, IT/computer tech, and other programs that 

offer diploma or associate degree curriculum in various LTC campuses across the state. Student 

demographics included different levels of prior academic preparations, enrollment status, male 

and female, traditional and nontraditional aged, part-time or full-time employed while pursuing 

their education. A snapshot of the respondent demographics is presented in Table 4.1.  

The commonalities among the participants of this study included students being 

academically underprepared, facing a Web-based learning environment while pursuing their 

academic or career goals in a two-year technical college environment. An analysis of the survey 

data (Table 4.1) found that among the total of 380 respondents, an overwhelming 74.7% of the 

survey participants were female and 25.3% male students. As for the age groups, 60% of the 

respondents said they were 24 years of age or younger. That puts 40% of the students surveyed 

in the 25 years of age or older category.  
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Table 4.1 
Respondent Profiles and Sample Representation (N = 380) 

Category No. of Students Percent 

Gender:       Female 284 74.7 

                    Male 96 25.3 

Age Group: 18-24 228 60.0 

                    25-30 76 20.0 

                    Over 30 76 20.0 

Program:     Nursing 201 53.0 

                    Business 42 11.0 

                    IT/Computer 32   8.4 

                    Other or Undecided 105 27.6 

Employed:  Yes 229 60.0 

                    No 151 40.0 

Enrolled:     Full Time Student 274 72.1 

                    Part Time Student 

Education:   GED 

                     H. S. Diploma 

                     Some College                                                                   

                     Associate Degree or More  

106 

74 

201 

92 

 13 

27.9 

19.5 

52.8 

24.2 

3.5 

   

Fin. Aid:       Pell Grant  

                     Other 

                     N/A                                                                        

220 

34 

126 

58.0 

  8.8 

 33.2 
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About 53% of the students mentioned their intended program of study to be health 

occupation, 11% business, 8.4% information technology (IT), 27.6% other discipline that 

included the 2% undecided. Seventy-two percent of the students said they were enrolled full-time 

while about 28% reported themselves as part-time students. Regarding student employment, 

nearly 20% said they were employed full-time, 40% said they worked part-time and another 40% 

said they were not employed. About 67% of the students reported receiving some type of 

financial aid, while 33% said they did not receive any aid (Table 4.1).  

The frequency distributions of the mid-term test scores are depicted in Table 4.2. The 

scores were self-reported by the students per the survey questionnaire item 29.  

Table 4.2 

Respondents’ Mid-term Scores and Course Success Ratio (N = 380) 

Category Frequency Percent 

Range: Below 60% 12 3.2 

             60 - 69% 38 10.0 

             70 – 79% 85 22.4 

             80 – 89% 148 38.9 

             90 – 100% 97 25.5 

Course: Success 329 86.6 

              Failure 51 13.4 

 

 According to the survey data, 25.5% of the participants reported receiving a score of 90% 
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or more, about 39% received a score in the 80-89% range, approximately 22% of the students 

received a score in the 70-79% range. This makes the passing rate in the courses approximately 

87% since a student needs a minimum score 70% or more in the mid-term exam in their DE 

program courses to pass and go to the next level within the coursework irrespective of their 

programs or intended programs of study. 

A student making any score less than 70% is given a grade of D or F, which are failing 

grades if received in the final exam of the courses. Accordingly, 13.4% students in the DE 

program were considered failing their mid-term exam (Table 4.2). This included the 10% of the 

students who received a score in the 60-69% level and a 3.2% of the students who were below 

the 60% score level. These results did not include the students who dropped out of the DE 

courses or who never showed up for the mid-term exams. 

Exploratory Data Analysis 

 Prior to conducting any inferential statistics such as regression or other tests to address 

the research questions, several prerequisite tasks were performed to verify and deal with any 

issues involving the data for the study, as well as, the assumptions inherent in such statistical 

tests. These tasks included test for non-response bias, screening for missing data and outliers, 

conducting tests validating the assumptions of normality of data as required by these models. 

Test for Non-response Bias 

 Huck (2004) argued that late survey respondents resemble more closely to the non-

respondents. Huck suggested grouping respondents by arrival date as early responders and late 

responders. Comparing the dependent variables to see if and how early responders and late 

responders (non-responders) differ by using t tests can shed some light on the issue of non-
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response bias and their effect on the study. Therefore, an independent sample t test between these 

two groups, early responders and late responders, was conducted using SPSS (Table 4.3).  

 
Table 4.3 

Group Comparison on MTSCORE, PAP, CWT, IWF, MOT using t test (n = 340 ER & 40 LR) 

Variable M  SD t df p 

MTSCORE Early Responder 82.21 10.39 2.19222.0 378 .029 

                    Late Responder 78.38 11.02    

Covariates:      

         PAP Early Responder 13.71 2.736 -.035 378 .972 

                  Late Responder 

         CWT Early Responder 

                   Late Responder 

13.73 

15.56 

15.80 

2.689 

2.888 

2.554 

 

-.493 

 

378 

 

.622 

         IWF  Early Responder 16.19 3.055 .849 378 .396 

                   Late Responder 15.75 3.176    

         MOT Early Responder 14.94 2.662 .910 378 .363 

                   Late Responder 14.53 2.819    

ER = Early Responder; LR = Late Responder 

 
 The t test group statistics showed (Table 4.3) that late responders were slightly different 

from the early responders in terms of their mid-term test score (p=.029). The inspection of the 
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two group means indicated that the average MTSCORE for late responders (78.38) was slightly 

lower than the score (82.21) for the early responders. The difference between the means was 3.8. 

The approximate effect size, Cohen’s d of .4, demonstrates a medium effect size (Cohen, 1988). 

Since, SPSS software package does not readily display any effect size, its approximate value was 

calculated by hand using the formula:  d = (MA – MB)/SD pooled; where MA and MB are the means 

for the two groups being compared (Leech et al., 2008). This may influence the results of the 

findings to certain extent.        

 Additional tests for non-response bias were conducted between the independent groups of 

early responders and late responders (non-responders) on the important covariates (independent 

variables) of prior academic preparation (PAP), comfort with technology (CWT), interaction 

with faculty (IWF), and motivation (MOT) by using t tests. The statistical analyses found no 

significant differences between these two groups in term of PAP (p=.972), CWT (p=.622), IWF 

(p=.396), or MOT (p=.363), shown in Table 4.3. The differences between the two group means 

(early and late responders) on these factors of prior preparation, comfort with technology, 

interaction with faculty, and motivation were found to be not statistically significant. 

Accordingly, this researcher concluded that for this study, the non-response bias was not 

statistically significant when the covariates were taken into account. 

Test for Outliers 

Outliers are cases with unusual or extreme values at one or both ends of a sample 

distribution (Mertler & Vannatta, 2005). A common method to test for outlier is the box plots 

which “box in” cases that are located near the median value and the extreme values are located 

far away from the box. The box plot was employed in this study which detected an unlikely 

value for the MTSCORE of 39 for case number 83, RespondentID 680724816. The same 
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respondent reported a MTSCORE level of 90% or above. Upon further examination of this 

respondent’s responses in detail and comparing similar responses with other participants, this 

researcher was of the opinion that the respondent might have made a typing error by entering 39 

instead of 93. This particular outlier case was resolved by using 93 for the MTSCORE for this 

respondent and thereby, minimizing any outlier effect for the incident.  

Test for Skewness and Kurtosis 

 Most common inferential statistics like t test, multiple regression, etc. assume that the 

dependent variable is normally distributed. Therefore, it is important to examine if the dependent 

variable of this study, MTSCORE, meets such assumptions. Therefore, for this study an 

examination of normality of the dependent variable MTSCORE was conducted using SPSS. For 

a normal distribution, Kurtosis and skewness values would be close to zero, but they can range 

between -1 and +1 (Mertler & Vannatta, 2005).  

The skewness statistic observed for the MTSCORE data was -.618 with std. error of .125. 

The kurtosis value observed was -.250 with a std. error of .25 in this test for normality (Table 

4.4). These values are within the acceptable range of normality. The mean value for MTSCORE 

was 81.8, std. error .539, median was 85, and standard deviation was 10.51. The sig. values of p 

< .001 for both Kolmogorov-Smirnov and Shapiro-Wilk tests of normality indicate a normal 

distribution of the dependent variable of MTSCORE for this study. Figure 4.1 and 4.2 show the 

histogram and the normal Q-Q Plot of the dependent variable MTSCORE. 

 The histogram plot (Figure 4.1) and the normal Q-Q plot (Figure 4.2) show the 

distribution of the dependent variable MTSCORE to be normal. According to Mertler & 

Vannatta, a normal distribution would produce a Q-Q plot in which plots fall close to the straight 
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line as seen in figure 4.2. Therefore, one can conclude that skewness and kurtosis are not a major 

issue with the sample data set for this study. 

 

 

Figure 4.1 Normality Test  
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                                         Figure 4.2: Q-Q Plot 

Descriptive Statistics 

 After completion of exploratory data analysis as a part of the preliminary data evaluation, 

descriptive statistics procedures were carried out to derive the values for mean, standard 

deviation, standard error of the mean, skewness, and kurtosis on MTSCORE for everyone, 

nursing and non-nursing group, employed and not employed group. Table 4.4 shows the results 

of the SPSS descriptive statics. The output in Table 4.4 shows that for all the different groups, 

the MTSCORE variable has skewness value between -1 and 1, which is not of any major concern 

(Morgan, et al., 2005). Also, among the descriptive statistics for the independent variables, PAP, 

CWT, IWF, MOT shown in Table 4.4, the IWF variable with the skewness value of -1.049 is a 

little bit problematic. As a whole, its effect within the groups is not significant. The negative 

values show skewness to the left. The Kurtosis values are usually not of any major concern 
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because they do not seem to affect the results of most statistical analysis very much (Morgan, et 

al.).  

Table 4.4 

Descriptive Statistics MTSCORE for Different Groups and for PAP, CWT, IWF, MOT   

Group N M SD S.E. Skewnesss Kurtosis 

MTSCORE (For All) 0380 81.80 10.507 .539 -.618 -.250 

     Nursing 0201 83.55 9.572 .675 -.786 .585 

     Non-Nursing 0179 79.84 11.169 .835 -.403 -.804 

     Employed 0229 82.40 10.389 .687 -.730 .013 

     Not-Employed 0151 80.90 10.654 .867 -.465 -.521 

     PAP 

     CWT 

     IWF 

     MOT 

2380 

0380 

    380 

3807 

13.71 

15.59 

16.14 

14.89 

2.728 

2.853 

3.066 

2.678 

.140 

.146 

.157 

.137 

-325 

-.559 

-1.049 

-.307 

-.193 

.539 

1.46 

-.303 

 
 

Reliability and Validity of the Survey Instrument 

 Several statistical tests were conducted to establish reliability and validity of the WBLSS 

survey instrument. These tests included internal consistency reliability test using Cronbach’s 

alpha coefficient and exploratory factor analysis. The following sections discuss the results of the 

tests conducted for the study.         



                                                                                

124 

 

Internal Consistency Reliability 

 To assess whether the items that were summed to create the composite independent study 

variable scores formed a reliable scale, the internal consistency reliability coefficients of 

Cronbach’s alpha was computed for the multiple items representing the four independent 

variables, PAP, CWT, IWF, and MOT. The Cronbach’s alpha coefficient for the four items on 

the WBLSS instrument for this dissertation study, item#13, item#14, item#15 and item #16, 

representing the independent variable prior academic preparation (PAP) was .58 as shown in 

Table 4.5. This value indicated a minimally adequate reliability, as in general, an alpha value of 

.70 or above is considered reliable (Leech, Barrett, & Morgan, 2005). On the other hand, a very 

high value of alpha (greater than .90) might signal the items to be repetitious. 
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Table 4.5 

Cronbach’s Alpha Coefficient for the WBLSS Scale 

Scale Alpha Coefficient  

Prior Academic Preparation (PAP) 

        WBLSS Item# 13, 14, 15 & 16 

.58  

Comfort with Technology (CWT) 

        WBLSS Item# 17, 18, 19 & 20 

.72  

Interaction with Faculty (IWF) 

        WBLSS Item# 21, 22, 23 & 24 

.85  

Motivation (MOT) 

        WBLSS Item# 25, 26, 27, & 28 

.66  

 
 

The Cronbach’s alpha coefficient for the four items, item#17, item#18, item#19, and 

item#20 in the WBLSS scale representing the independent variable of comfort with technology 

(CWT) was .72 (Table 4.5). According to Leech, Barrett, and Morgan (2005), this value 

indicates that the items form a scale that has reasonable internal consistency reliability.  

Additionally, the corrected item total correlation for each item in the CWT scale was moderately 

high making each of these items a good component for the summated rating scale. 

 The Cronbach’s alpha coefficient for the four items, item#21, item#22, item#23, and 

item#24 representing the independent variable of interaction with faculty (IWF) was .85 (Table 
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4.5). This value indicates that the items form a scale that has high and strong internal consistency 

reliability. The corrected item total correlation for each item in the IWF scale was high, making 

each item a stronger component for the summated rating scale. The Cronbach’s alpha coefficient 

for the four items, item#25, item#26, item#27, and item#28, representing the independent 

variable student motivation (MOT) was .66. This value indicates that the items form a scale that 

has fairly good internal consistency reliability. 

Exploratory Factor Analysis 

 Exploratory factor analysis was conducted to examine the underlying structure of the 

variables used in the WBLSS scale by observing the related factor loadings. To achieve this goal, 

first, the correlational matrix and the KMO and Bartlett’s test were conducted in SPSS 17 to 

assess the suitability of the data for factor analysis. Second, the Eigenvalues, initial and rotated, 

and factor variance were found. The extraction method utilized in the exploratory factor analysis 

(EFA) was the principal axis factoring. The rotation method was the varimax orthogonal 

rotation. Using SPSS version 17, all these processes were pre-selected for running the test. The 

results of the KMO and Bartlett’s test are shown in Table 4.6. 

The KMO and Bartlett’s test of assumptions (Leech, Barrett, & Morgan, 2005) conducted 

in the factor analysis showed Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (Table 

4.6) to be .878. This number satisfied the condition, greater than .70, and thereby indicated that 

there were sufficient items for each factor. The sig. value of p < .001 indicated that the 

correlation matrix was significantly different from an identity matrix (Leech et al., 2005). The 

determinant value (.003) of the correlation or covariance matrix (greater than .0001) indicated no 

collinearity issues. For a value close to zero indicates high collinearity and a value of zero 

indicates no solution is possible (Leech et al., 2005). 
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Table 4.6 

KMO and Bartlett’s Test 

Assessment Results  

KMO Measure of Sampling Adequacy          .878  

Bartlett’s Test of Sphericity 2143.750  

               Approx. Chi-Square 2143.750  

               df              120  

               Sig.          .000  

               Correlation Matrix Determinant                               .003  

 

 
  Table 4.7 displays the data for the four factor loadings generated by SPSS. The data 

extraction method utilized was the principal axis factoring with varimax rotation to summarize 

all the variables in the WBLSS scale. 
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Table 4.7 

Factor Loadings for the Rotated Factors 

  Factor Loading  

Questionnaire Item 1  2 3 4 

27-SelfDirect .802 .110 .093 .162 
25-CourseUtility .767 .017 .184 .125 
24-Opper2Intrac .663 .128 .436 .167 
26-Freedom .651 .189 .230 .091 
23-Support&Guide .542 .137 .511 .136 
20-EmailUse .037 .621 .096 .116 
17-ComfwComp .045 .568 .107 .182 
19-NavCourse .274 .560 .222 .253 
18-InternetUse .148 .556 .046 .230 
22-ComfSeekHelp .414 .128 .644 .200 
21-InsInteract .296 .211 .592 .276 
28-HrsSpent .085 .064 .088 .010 
14-PSKILLS .291 .132 .256 .602 
15-SSKILLS .199 .160 .024 .554 
16-COMPASS .037 .158 .040 .387 
13-High School GPA -.020 .157 .155 .310 
     
Eigenvalues  
 

2.9 
 

1.6 
 

1.5 
 

1.3 
 

% of Variance 18.0 9.8 9.3 8.1 

 

 
 

 

After rotation, the first factor accounted for 18.0% of the variance (Table 4.7). The second factor 

accounted for 9.8% of the variance, the third factor accounted for 9.3% of the variance, and the 
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fourth factor accounted for 8.1% of the variance. The first factor seems to index MOT. The items 

27, 25, 26 in the WBLSS scale depicting self-directed nature of the course (.802), course utility 

(.767), and freedom to work anytime (.651) respectively, load on the first factor which seems to 

index MOT. Items 23 and 24, “support & guidance” and “opportunity to interact,” although load 

well with MOT with loading factors of .542 and .663 respectively, they also cross load (double 

load) on the third factor that seems to index IWF with a loading factor of .511 and .436 

respectively. Such loadings are open to interpretation. Coughlin and Knight (2007) suggest 

selecting items that relate strongly, items should evidence factor loadings of .40 or above. 

Coughlin and Knight also suggest deleting or dropping items that are double loaded with .40 or 

above on more than one factor. This adds to the complexity of the factor structure.  

In an attempt to address this complex issue, I relied on the literature as an aid to help 

identify the factors associated with the instrument. On the issue of item 23, “support & 

guidance” and item 24, “opportunity to interact,” I relied on Tinto (1993) to associate them with 

the IWF factor with respect to the WBLSS instrument. Tinto posited that academic integration 

through student-faculty interaction plays a critical role in student persistence. Also, the support 

and guidance of the faculty is integral part of student-faculty interaction. The other two items 

that load well on the third factor (IWF) are items 22 (.644), “felt comfortable asking instructor 

for help” and 21 (.592), “have been in touch with instructor.”   

Item 28, “number of hours spent on studies,” does not load well on any particular factor. 

This item is included in the motivation (MOT) scale based on the review of the literature 

(Carroll, 1989). This particular item may have contributed to the apparent anomaly in the 

findings of this study with respect to motivation and course success. The factor analysis shows 

that items, 20, 17, 19, and 18 in the WBLSS scale load strongly on the second factor which 
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seems to index CWT. The factor analysis also found that items, 14, 15, 16, and 13, load strongly 

on the fourth factor which seems to index PAP (Table 4.7).  

 

Figure 4.3: Scree Plot 

The EFA test also identified four factors based on initial Eigenvalues greater than 1.0. 

“Kaiser’s rule,” the most widely accepted criterion developed by Kaiser, states that only those 

components whose eigenvalues are greater than 1.0 should be retained (Mertler & Vannatta, 

2005). Also, the scree plot in figure 4.3 suggests four factors with eigenvalues greater than 1.0. 

The slope levels off after the four points. Two points in the vertical direction confirmed the two 

factors with significant eigenvalues, while the other two points in the slope had acceptable values 

of greater than 1.0. Therefore, the scree plot thus suggests four factors in this study. 
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These statistical methods including internal consistency reliability, exploratory factor 

analysis, content validity, and pilot study and full study tests demonstrate that the WBLSS 

instrument is a reasonably valid and reliable instrument within its limitations in scope and 

context. 

The Primary Research Question 

The primary research question guiding this study asked: Is there any relationship between 

the individual factors of students’ prior academic preparation (PAP), comfort with technology 

(CWT), interaction with faculty (IWF), and motivation (MOT), and students’ course 

performance (MTSCORE) in the Web-based developmental education courses? 

To answer this question the multiple regression statistical model involving all four 

predictor variables, PAP, CWT, IWF, and MOT and the numerical criterion variable of mid-term 

score (MTSCORE) was conducted in this study primarily because of its versatility and precision 

(Creswell, 2002). The multiple regression model examines the significance of each independent 

variable to predict the dependent variable as well as the significance of the entire model to 

predict the dependent variable (Mertler & Vannatta, 2005). 

Test for Multicollinearity 

In addition to the prior procedures that were conducted as mentioned in the previous 

sections such as testing assumptions of normality, the issue of multicollinearity needed to be 

addressed prior to the execution of the multiple regression (MR) procedure and related analysis. 

As a result, the correlations among the predictor variables prior to running multiple regression 

were checked by conducting Pearson correlations using the SPSS bivariate procedure (Table 

4.8). Throughout these tests the SPSS default or preset alpha level of .05 has been used. 
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Table 4.8 

Intercorrelations for the Four Predictor Variables in the WBLSS Scale (N = 380) 

Predictor Variable 1  2 3 4 

1. Prior Prep (PAP) 1 .415** .428** .312** 

2. Comfort w Tech (CWT)  .415** 1 .404** .289** 

3. Interaction w Faculty (IWF) .428*** .404** 1 .629** 

4. Motivation (MOT) .312*** .289** .629** 1 

**Correlation is significant at the 0.01 level (2-tailed).  

 
 The correlation matrix in Table 4.8 with p value or significance level of less than .01 

indicates that most of the independent predictor variables are within a good range of Pearson 

correlation factor of less than .500. Two factors with correlations of .629, involving the MOT 

and IWF variables exceeded the standard level of .500. This is a little problematic, but tolerable.  

Mertler and Vannatta (2005) suggested that if the intercorrelations value is .80 or higher, then it 

should be addressed by combining the variables involved to create a single measure that 

addresses a single construct. In this study, the data representing the study variables were within 

the fair range with respect to any collinearity issues. Next, multiple regression statistical 

procedures were conducted to answer the primary research question. 

Multiple Regression Model  

 Multiple linear regression procedures were conducted in this study to examine any 

correlations and to determine the best linear combination of the factors under study, prior 
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academic preparation (PAP), comfort with technology (CWT), interaction with faculty (IWF), 

and motivation (MOT), for predicting the mid-term test score (MTSCORE), the dependent 

variable of this study. Prior to the MR test, assumptions of linearity and normality of data were 

checked and met as previously described. 

 The multiple regression model summary, adjusted R square value and other relevant data 

are presented in Table 4.9. The alpha level for this model was the SPSS default of .05. The 

adjusted R square value of .173 indicates that this model explains about 17% of the variance in 

the mid-term exam score (MTSCORE). The figures in Table 4.9 suggest that this model 

significantly predicts MTSCORE with a significance value of p < .001.  

 The combination of factors selected in this model significantly predicted MTSCORE, F 

(4,375) = 20.81, p < .001, with all four predictor variables contributing to this prediction model. 

The approximate adjusted R squared value of .2 indicates a medium effect size or Cohen’s d 

(Gravetter & Wallnau, 2004). The beta weights and the sig. values in Table 4.9 suggest that the 

factor, active interactions with faculty (IWF) with a parameter estimate weight of .821 and sig. 

value of p < .001 contributed most to predicting MTSCORE. Also, the prior academic 

preparation (PAP) factor with an parameter estimate of .518 and sig. value of .013 contributed 

significantly in predicting course performance in the mid-term test (MTSCORE) among the LTC 

students in the Web-based DE program. Student motivation (MOT) with a parameter estimate of 

.447, although not significant at the .05 level, can be considered as minimally contributing to 

students’ course performance factor of MTSCORE.  
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Table 4.9 

Multiple Regression Analysis Summary for Predicting MTSCORE (N = 380) 

Variable  B SEB β t Sig. 

Prior Prep (PAP) .518    .208 .135 2.487      .013* 

Comfort w Tech (CWT) .189    .197 .051 .958      .338 

Interaction w Faculty (IWF) .821    .222 .240 3.703 .000** 

Motivation (MOT) .447    .236 .114 1.894      .059 

Constant 51.843  3.582  14.473      .000 

Note. Adjusted R2 = .173; F(4, 375) = 20.81, p < .001 

*p < .05; **p < .01 
 
 

 According to this model, the factor, comfort with technology (CWT), with a parameter 

estimate of .189, did not have any statistical significance in predicting students’ mid-term score 

(MTSCORE). Based on the values in the sig. column in Table 4.9, one can draw conclusions that 

two predictor variables, IWF and PAP, contributed significantly to MTSCORE and the variables, 

CWT and MOT, did not have any statistically significant contribution to the equation. This 

model shows that the variables PAP and IWF, when combined with MOT and CWT, 

significantly influence students’ mid-term test performance. Using this model, a student’s course 

performance (MTSCORE) in the mid-term test can be predicted with the following linear 

equation:  

 MTSCORE = 51.843 + .518 (PAP) + .189 (CWT) + .821 (IWF) + .447 (MOT) 
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Logistic Regression Model  

Logistic regression model was utilized to assess whether the four predictor variables, 

prior academic preparation (PAP), comfort with technology (CWT), interaction with faculty 

(IWF), and motivation (MOT), significantly predicted LTC students’ course success, using a 

pass or fail criterion, in the mid-term test in the Web-based developmental education courses. 

The dichotomous dependent variable was PassCourse (Pass = 1, Fail = 0). Table 4.10 presents 

the major findings of this test. 

Table 4.10 

Logistic Regression Predicting Odds of Mid-term Pass-Fail criterion (N = 380) 

Variable  B SE Odds Ratio p 

Prior Academic Prep (PAP) .142    .071 1.152      .047 

Comfort with Tech (CWT) .057    .062 1.058      .359 

Interaction with Faculty (IWF) .188    .066 1.207      .004 

Motivation (MOT) .125    .079 1.134      .113 

Constant -5.402  1.157   .005      .000 

 
 

 Among the four variables, IWF contributed most to predicting the pass/fail criterion with 

its significance value of p (.004). Another variable, PAP, also contributed significantly to the 

pass/fail odds ratio with its p value of .047. However, the logistic regression model also found 

that the other two test variables, CWT and MOT, did not have any statistical significance in their 

contribution in predicting students’ course success probability. 
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Logistic regression is based on probabilities and odds. In a logistic regression application, 

odds are defined as the ratio of the probability that an event will occur divided by the probability 

that the event will not occur (Mertler & Vannatta, 2005). The odds ratio in this model indicates 

the odds of passing the mid-term test (MTSCORE > or = 70) improve by the factor under the 

odds ratio column corresponding to the selected variable. A value of more than one has increased 

odds or chances in predicting the dependent or the outcome variable. In this model, the 

confidence interval (CI) of 95% has been used, a default value for SPSS for this model.  

The odds ratios depicted in the Table 4.10 suggest that the odds of passing the mid-term 

test are increasingly greater with increased student-faculty interactions, IWF (B = .188; odds 

ratio = 1.2) and with prior academic preparations, PAP (B = .142; odds ratio = 1.15). The model 

summary table in Appendix H shows a rough estimate of variance that suggests that 25% 

(Nagelkerke R Square) of the variance could be predicted from the combination of the four study 

variables. On the other hand, Cox & Snell R Square value of .137 suggests only 14% of such 

variance could be predicted from the combination of the four variables through this model. The 

model also suggests that students’ comfort with technology has the minimum contribution in 

passing DE program courses when all the four dependent variables are combined. 

The omnibus tests of model coefficients (Appendix H) suggest that the overall model is 

significant when all four independent variables are entered since the significance value is less 

than .001 (p < .001). Upon combining all the four predictor variables, PAP, CWT, IWF, and 

MOT together in this model, they significantly predict whether or not a student would pass the 

mid-term test, χ2 = 56.21, df = 4, N = 380, p < .001. 
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The Secondary Research Questions 

First Secondary Research Question  

The first of the two secondary research questions was: Are there any differences in the 

performance levels among the students in the Web-based developmental education courses based 

on their intended program of study? To answer this question, the independent samples t test was 

employed. The test is appropriate when the independent variable (IV) is defined as dichotomous 

or has two categories and the dependent variable (DV) is quantitative or scaled. In this study, the 

IVs were dichotomous (nursing/non-nursing) and the DV was approximately normal and scaled 

(MTSCORE). Therefore, the independent samples t test was appropriate. 

An independent samples t test was performed which shows (Table 4.11) that the students 

intending to major in nursing programs were significantly different from the students whose 

intended majors are different on their mid-term test performance (p = .001). Upon examining the 

two group means it was found that average mid-term test performance (MTSCORE) for the 

students intending to study nursing (M = 83.55, SD = 9.57) is significantly more than the non-

nursing students (M = 79.84, SD = 11.17). The difference between the two means is 3.71. The 

approximate effect size, Cohen’s d, is .36, which is medium (Cohen, 1988).    
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Table 4.11 

Group Comparison on Mid-term Score using t test (n = 201 Nursing major & 179 Non-nursing) 

Variable M  SD t df p 

Mid-term Score (MTSCORE)  00 0 3.459 352 .001 

     Intended Nursing Major 83.55 9.572 0   

     Not Nursing Major 79.84 11.169    

Note. Equal variance not assumed 

 
 Table 4.11 presents the findings of this test. The t-value was found to be statistically 

significant, (t (352) = 3.46, p < .001). This indicates that there are significant differences 

between the two groups in terms of their performance in the mid-term test. Here, the Levene’s 

test for the assumption of equal variances assessment was not met since Levene’s F was 

statistically significant (.001). The sig. value of .001 was less than or equal to .05. Therefore, the 

variances are significantly different and the assumption of equal variances is violated (Morgan, 

et al., 2005). Therefore, in this case, equal variances were not assumed and the SPSS generated 

data was handled accordingly in presenting the findings. 

Second Secondary Research Question 

The second secondary research question for this study was: Are there any differences in 

the performance levels in the Web-based developmental education courses among the students 

with employment and no employment? To answer this question, the independent samples t test 

was employed. In this study, since the dependent variable of MTSCORE was also approximately 
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normal and scaled and the independent variable of employed or not, was dichotomous, the 

independent samples t test was appropriate. Table 4.12 presents the findings of this test. 

 
Table 4.12 

Group Comparison on Mid-term Score using t test (n = 229 Students Employed & 151 Students 

Not Employed ) 

Variable M  SD t df p 

Mid-term Score (MTSCORE)  00 0 1.360 378 .175 

     Students with Employment 82.40 10.389 0   

     Students No Employment 80.90 10.654    

 

 
 An independent samples t test was performed which indicated (Table 4.12) that the 

students with employment were not significantly different from the students without employment 

in terms of their mid-term test performance (t = 1.360; p = .175). Inspecting the two group means 

it was found that average mid-term test performance (MTSCORE) for the students with 

employment (M = 82.40, SD = 10.389) is slightly more than the students without any 

employment (M = 80.90, SD = 10.654). The difference between the two means is 1.5. It makes 

the approximate effect size (d) to be .14.  This value of Cohen’s d signifies a small effect size 

(Cohen, 1988). Therefore, it can be said that outside employment was not an important factor in 

students’ course performance in the Web-based developmental education program. 

Since, the SPSS software package does not readily display any effect size the 

approximate value was calculated by hand using the formula:  
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d = (MA – MB)/SD pooled; where MA and MB are the means for the two groups being compared 

(Leech et al., 2008).         

Summary 

 This chapter presented the findings drawn from the data analyses of the study involving 

individual characteristics and course performance. The multiple regression model employed in 

this study showed that there was a significant positive correlation between the outcome variable, 

MTSCORE, and the predictor variables, when all the variables were combined. The adjusted R 

square value of .173 observed in the model summary indicated that this model explained about 

17% of the variance in the students’ mid-term test scores (MTSCORE).  

Of the four predictor variables in the multiple regression model, the study found two 

variables in particular, interaction with faculty (IWF) and prior academic preparation (PAP), to 

contribute significantly to mid-term test scores (MTSCORE). The IWF factor with a parameter 

estimate of .821 and sig. value of p < .001 and the PAP factor with a beta weight of .518 and sig. 

value of .013 contributed most to predicting performance in the mid-term test (MTSCORE) 

among the LTC students in the Web-based DE program courses. The other two predictor 

variables, MOT and CWT, had no statistical significance in predicting MTSCORE. 

The omnibus tests coefficients in the logistic regression model suggested that the overall 

model was significant when all four independent variables were entered in the model together. 

The model summary suggests that 25% (Nagelkerke R Square) of the variance could be 

predicted from the combination of the four variables in the model. The predictor variable, IWF 

with B value of .188 and sig. value of .004 and the variable PAP with B value of .142 and a sig. 

value of .047 contributed most to this logistic regression model. The odds ratios depicted in the 

Table 4.10 suggest that the odds of passing the mid-term test are increasingly greater with 
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increased student-faculty interactions, IWF (B = .188; odds ratio = 1.2) and with prior academic 

preparations, PAP (B = .142; odds ratio = 1.15).  

 In answering the first secondary research question involving the two groups, the students 

with intention to join nursing programs and the students in non-nursing programs, data analysis 

revealed that there were significant mean differences, 3.71, between these two groups in terms of 

mid-term test scores. The second secondary research question involved group differences in mid-

term course performance between the students with employment and the students without 

employment. The study findings indicated that there were no significant differences between 

these two groups in terms of their course performances in the mid-term test. 

 The Cronbach’s alpha coefficient computed for the items in the WBLSS survey scale 

representing the independent variables PAP, CWT, IWF, and MOT had a range of .58 - .85. This 

alpha range indicated that the items in each scale had reasonable to good internal consistency 

reliability. The factor analysis procedure identified four factors based on initial Eigen values 

greater than 1.0, validating the underlying structure composed of four factors selected for the 

WBLSS scale. These findings validated the researcher developed WBLSS instrument within its 

limitations, which was one of the purposes of this study. 
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CHAPTER FIVE: DISCUSSION AND CONCLUSIONS 

Overview 

This study was designed to identify and examine certain individual factors related to 

student characteristics that contribute to student success in Web-based developmental education 

courses among the academically underprepared students in Louisiana Technical College (LTC). 

Through such identification and analysis, a prediction model of student course success based on 

their individual characteristics was presented in Chapter Four. The factors reflecting individual 

characteristics that the researcher first gathered for this study, was based on the review of the 

literature and the knowledge gained through personal and professional experience in this field. 

This chapter analyzes and discusses the results of the investigation with regard to the 

research questions posed in Chapter One. It also presents any possible implications of the 

findings of the study for research, theory, and practice, specifically in the area of technical and 

career education and workforce development. Additionally, the chapter offers recommendations 

for future research on the topic of student success in the Web-based developmental education 

environment at the two-year community and technical colleges. 

Analysis and Discussion 

The “open access and success for all” policies of the two-year colleges have brought 

many challenges as they strive to provide education to many underprepared students entering 

these colleges with deficient academic skills and different levels of preparation. Developmental 

education (DE) is a part of the answer to many of these issues of academic under-preparedness of 

a growing number of students who come from a diverse socioeconomic background, often from 

the disadvantaged communities (Cohen & Brawer, 2003). Moreover, facing various financial and 

logistic constraints, the two-year colleges have resorted to Web-based and other forms of 
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elearning to educate its ever growing, at-risk, underprepared students in the DE programs. With 

the current state and national economy in disarray, such trends of delivering DE programs will 

continue to grow to cut cost and “educate more for less.” In order to emerge from these 

circumstances, it is crucial to find new solutions to enhance success of these students in meeting 

their academic and career needs and goals. Toward such goals, this study was conducted to 

develop a predictive model of students’ course success in Web-based DE programs in a two-year 

college in Louisiana using individual characteristics as the predictor variables. 

Individual Factors 

The concept and definition of student success in higher education is complex and varied 

with its multifaceted perspectives and implications. Berge and Huang (2004) posited that 

variables and strategies regarding learner success which predict student persistence should be 

considered at the individual, course, program or institutional level since no one simple 

explanation or solution exists to help students toward course or degree completion. Accordingly, 

this study focused on the success factors at the individual and course levels by gaining insights 

on student perspectives regarding the factors that contribute to their course success. Identifying 

and examining the factors that predict student’s academic success is critical to understanding 

student persistence and in developing solutions for retention issues in higher education.  

Kuh et al. (2006) related student success to academic achievement, acquisition of desired 

knowledge, skills, and competencies, persistence, and attainment of educational objectives. This 

study looked at student success factors from the perspective of DE course success and student’s 

individual characteristics. Individual characteristics are inherent, unique traits that often manifest 

in observable behaviors. Individual characteristics are generally responsible for an individual’s 

unique learning styles, abilities, and academic success. With the unique situation and course 
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settings of the LTC developmental education program, this researcher gathered four predictor 

variables based on the review of the literature and professional experience to investigate their 

correlation and contribution to students’ course success (MTSCORE) in the Web-based DE 

program. These variables included students’ prior academic preparation (PAP), comfort with 

technology (CWT), interaction with faculty (IWF), and motivation (MOT). 

This researcher is aware that there are various individual factors that influence academic 

or course success. The reasons for keeping this study limited to only four factors were to keep 

this study simple and manageable in terms of resource and time without sacrificing the quality of 

this research. Two variables, IWF and PAP, among the four, were found to contribute 

significantly to influence students’ mid-term test scores (MTSCORE), the dependent or outcome 

variable of the study. The other two variables, CWT and MOT, did not have any statistical 

significance in students’ mid-term test performance.  

Such mixed findings were interesting as well as surprising to the researcher of this study. 

The study’s findings regarding the variables, interaction with faculty (IWF) and prior academic 

preparation (PAP), provided support to some of the well known and widely cited models and 

theories including Tinto (1993), Bean and Metzner (1985), and Kuh et al. (2006). On the other 

hand, the findings regarding the variables comfort with technology (CWT) and motivation 

(MOT) did not align well with some of the established theories and models regarding 

technological self-efficacy (Miltiadou & Yu, 2000; Pintrich & De Groot, 1990) and motivation 

(Bandura, 1986; Schunk, 2004; Carroll, 1989; Weiner, et al. 1971).  

The reasons for such an anomaly could be various. Among some of the reasons, it could 

be the context of the study and the participants, which are different from the four year colleges 

upon which most of the established theories and models are based. It could also lie on the survey 
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instrument and in the data gathering process. Additional research on this topic involving two-

year technical college students would shed more light on these findings. 

Conceptual framework 

The conceptual framework for this study focused on one of the two major aspects 

affecting students’ learning and academic success. The two aspects that influence learning and 

course success are student’s individual characteristic and institutional characteristics. These two 

aspects are regarded by many literatures as the primary agents influencing student success. The 

conceptual framework in this study (Figure 2.1, Chapter Two) involved the aspect of individual 

characteristics and its relationship with student learning and course success. The model was 

adapted from the Kuh et al. (2006) model of student success which refers to student’s individual 

characteristic as student behavior. The four individual characteristics that this study focused on 

were students’ prior academic preparation, comfort with technology, interaction with faculty, and 

motivation. 

The conceptual framework depicted in Figure 2.1 shows the relationships between the 

independent variables of PAP, CWT, IWF, and MOT and the dependent variable of mid-term 

score (MTSCORE). As depicted in the conceptual framework, course success (MTSCORE), 

which is considered to represent student success, is dependent on individual learning, indicated 

by the direction of the arrow. Web-based learning effectiveness, which is a subset of learning in 

general, affects student grade or course performance. The independent or predictor variables, 

PAP, CWT, IWF, and MOT, related to student attributes or individual characteristics, were 

assumed to affect learning and course performance of the DE students in LTC’s Web-based 

learning environment. 
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Per findings of this study, the two variables that positively influenced students’ mid-term 

course performance (MTSCORE) significantly were IWF and PAP. The other two variables did 

not have any significant influences on MTSCORE. These two predictor variables were CWT and 

MOT. These findings suggest that the conceptual framework was partly effective in depicting the 

concept relating individual characteristics to students’ course success in the context of this study. 

Based on the study’s findings and the review of the related literature, further research on 

this topic involving two-year technical college DE students should be done which should expand 

the study’s independent variable list to include individual factors such as self-efficacy and 

individual learning style. Moreover, the conceptual framework should also be somewhat 

modified or expanded to take into account any new construct depicting individual characteristics. 

The conceptual framework depicted did provide guidance for this study and the results of this 

study do partially validate the framework in light of the existing literature on this subject.                

The Survey Instrument 

 For this study the data needed to address the research questions was gathered by using a 

survey instrument developed by the researcher. The rationale for designing the LTC Web-based 

learning student survey (WBLSS) instrument was that no reliable and valid instrument could be 

found that measures the factors used in this study, focusing the underprepared technical college 

students in the Web-based learning environment.  

 The content validity of the survey instrument, Web-based learning student survey 

(WBLSS), was based on the feedback from a group of experienced Web-based and online 

instructors. The group included developmental education instructors at technical and community 

colleges. The instrument was pilot tested several times before its deployment in the full study for 

this dissertation. The internal consistency reliability for the WBLSS survey instrument utilized 
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during this full study was tested using the Cronbach’s alpha coefficient. For the prior academic 

preparation (PAP) sub scale the Cronbach’s alpha coefficient was .58 (Table 4.5, Chapter Four). 

The Cronbach’s alpha for CWT was .72, alpha coefficient for IWF was .85 and the alpha 

coefficient for MOT was .66. Each of the components of the WBLSS survey instrument 

exceeded the minimum internal consistency reliability alpha coefficient of .50 (Huck, 2004). 

Generally, a Cronbach’s alpha coefficient value of .70 or above is considered reliable. These 

alpha values for the WBLSS scale indicated more than the minimally adequate reliability of 

Cronbach’s alpha coefficients (Leech, Barrett, & Morgan, 2005). 

In order to test construct validity of the Web-based Learning Student Survey (WBLSS) 

instrument, Exploratory Factor Analysis (EFA) procedures were employed. The EFA test 

identified four factors based on the initial Eigenvalues greater than 1.0 (Figure 4.7, Chapter 

Four). The “Kaiser’s rule,” which is the most widely accepted criterion developed by Kaiser, 

states that only those components whose eigenvalues are greater than 1 should be retained 

(Mertler & Vannatta, 2005).  

The results of the statistical tests conducted in this study, including internal consistency 

reliability test, exploratory factor analysis, content validity, and pilot and full study testing 

demonstrate that the WBLSS instrument is a reasonably valid and reliable instrument within its 

limitations in scope and context. However, in spite of these results, the limited testing and 

validation methodology lends this survey instrument vulnerable to reliability and validity issues. 

Primary Research Question 

The primary research question guiding this study asked: Is there any relationship between 

the individual factors of students’ prior academic preparation, comfort with technology, 
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interaction with faculty, motivation, and students’ course performance in the Web-based 

developmental education courses? 

To answer this question multiple regression statistical model was employed which 

involved all four selected predictor variables, PAP, CWT, IWF, and MOT and the numerical 

criterion variable of mid-term test score (MTSCORE). This model was selected primarily 

because of its versatility and precision (Creswell, 2002). Multiple regression method examines 

the significance of each independent variable as well as the significance of the entire model to 

predict the dependent variable.  

Significant Predictor 

The multiple regression model analysis summary for predicting the mid-term test scores 

(MTSCORE) as depicted in Table 4.9, Chapter Four, found two of the predictor variables, IWF 

and PAP, to be statistically significant.  The beta weights and the sig. values suggest that the 

variable, active interactions with faculty (IWF), with a parameter estimate coefficient of .821 and 

sig. value of p < .001 and the variable, prior academic preparation (PAP), with a beta coefficient 

of .518 and sig. value of .013 contributed most in predicting course performance in the mid-term 

test (MTSCORE) among the developmental education students at the LTC. 

These findings suggest that active interactions with faculty (IWF) contributed most to 

predicting MTSCORE and to the model. These values are statistically very significant. The 

findings are consistent with Chickering and Gamson’s (1987) “Principles of good practice in 

undergraduate education,” the first principle among the seven. The principle states that contacts 

between students and faculty, suggesting frequent student-faculty interactions in and out of 

classrooms, to be very important in student involvement and their academic success. The 
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significant value of the IWF factor in this study’s findings concurs with Chickering and 

Gamson’s first principle of good practice in undergraduate education.   

In dealing with underprepared students’ academic success, Cross (1971) also stressed the 

importance of student-faculty interactions, prompt feedback, and support and encouragement. 

Several items in the WBLSS measuring the IWF factors directly mentioned these attributes. The 

significance of the IWF variable revealed in the MR test supports Cross’s findings. Tinto’s 

(1993) model on student persistence points to academic and social integration of traditional 

students. The model posits positive relationship between student-faculty interactions and 

academic success. The results of this study partially validates Tinto’s model in LTC’s 

developmental education context which include both traditional and nontraditional students. 

Additionally, Braxton, Sullivan, & Johnson (1997) reported that the critical issues in 

student success in online courses are related to student’s sense of belonging. This sense of 

belonging, in essence, is interacting and bonding with faculty and fellow students. From personal 

experience and professional practices involving teaching and learning, this researcher agrees 

with the findings of this study regarding the IWF factor which plays a significant role in 

student’s academic engagement and success. Furthermore, Kuh et al. (2006) cited the importance 

of students’ interactions with faculty and peer in their framework of student success. This study’s 

findings with respect to the interaction with faculty (IWF) variable, agree with Kuh, et al. 

framework, upon which the framework of this study was founded. 

In addition to IWF, another variable of this study, prior academic preparation, also 

contributed significantly in predicting student’s course performance in mid-term test. Hearn’s 

(2006) statement referring student success to be heavily influenced by precollege background 

and experience is also reflected in this study’s findings as observed in the MR model relating to 
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the PAP factor. Boylan (1999) mentioned that among variety of reasons, lack of previous 

academic preparedness contributed most to student failures in colleges. Wojciechowski and 

Palmer’s (2005) study on online community college students found positive correlations between 

student’s placement test scores and course success. In this study the COMPASS placement score 

was an important item measuring the PAP scale, which revealed significant correlations with 

student course success.  

Tinto (1993) asserted that the skills students bring with them to college shape their 

persistence and academic success. The findings of this study shows that Tinto’s visionary 

observations can even be traced in the course success of the developmental education students in 

the Web-based environment at the Louisiana Technical College as well. Also, Pascarella and 

Terenzini (2005) in their study asserted that the best predictor of whether a student will graduate 

or not are academic preparation and motivation. This study’s findings support Tinto as well as 

Pascarella and Terenzini’s earlier observations regarding prior academic preparation and 

students’ course or academic success. 

The Kuh et al. (2006) framework of student success also illustrates the roles of students’ 

prior academic experience and interaction with faculty in enhancing student persistence and 

academic success. In developing a framework for promoting success for all, Perna and Thomas 

(2006) posited that prior academic preparation was an important part of college readiness. 

Academic performance and achievements are often regarded as valuable indicators in the student 

success process. The findings of this study partially validates Perna and Thomas’s framework, 

success for all, by revealing significant relationship between the independent variable of prior 

academic preparation and the dependent variable of mid-term test score. It also partially 

validated Tinto’s (1993) academic and social integration (IWF), Chickering and Gamson’s 
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(1987) prior academic preparation (PAP) and faculty-student interaction, and Kuh et al. (2006) 

student behaviors and interaction with faculty (IWF), and prior academic preparation (PAP) 

relating to course performance, which in turn points to academic achievement. 

The logistic regression model found the same two variables, IWF and PAP, to be 

statistically significant (Table 4.10). For the IWF, the p value was .004 and for PAP, the p value 

was .047. The alpha value for the model was SPSS default or preset value of .05. Therefore both 

of these models came up with the same conclusion regarding the contribution of the predictor 

variable of IWF and PAP to their respective models and their significance in the study.   

Non-significant Predictor 

In the multiple regression (MR) model, student motivation (MOT), with a parameter 

estimate of .447 and the sig. value of .059 did not have any statistical significance. Neither did 

the CWT variable. Therefore, the variables MOT and CWT did not contribute in predicting 

student performance in the mid-term tests.  

The findings regarding the MOT factor does not resonate well with the literature on 

motivation and academic success. Various study findings in online learning, including Perez & 

Foshay (2002), Chang (2005), and Linnenbrink and Pintrich (2002) report greater significance 

for motivation and its contribution to student success and academic achievements. In their seven 

principles of good practices in undergraduate education, Chickering and Gamson’s (1987) fifth 

principle of good practice referred to students’ efforts and dedication to learning, a measure of 

motivation, to have major influence on student success. This study’s findings relating to the 

MOT factor failed to support these assertions.  

The self-efficacy aspect in Bandura’s (1986) social cognitive learning theory is regarded 

as a significant motivator and predictor of academic performance and course success in 
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traditional classroom learning (Lee, 2001). The MOT scale in the WBLSS instrument had 

several items reflecting student’s self-efficacy. Schunk (2004) also asserted that motivation and 

self-efficacy are especially significant in school learning and academic achievements. The 

reasons for this study’s findings regarding the motivation (MOT) factor contributing very 

minimally to the model may highlight issues with the MOT scale in the study or other student or 

environmental factors.    

The factor representing the comfort with technology (CWT) construct in the MR model 

was statistically not significant. Therefore, it had no contribution to course performance 

according to this model’s findings. The reasons for such findings could be that nowadays 

majority of students entering the LTC are well versed in digital literacy. Students know how to 

use computers or the Web before they enter college. Also, the logistic regression model found 

CWT variable to be not significant in predicting students’ mid-term test scores (MTSCORE). 

Chickering and Ehrmann (1995) posited that incorporating technology as lever would further 

enhance the “seven principles” of good practice in undergraduate education and would thereby 

enhance student success. This study did not find student’s comfort with technology (CWT) factor 

as a significant contributor in the course success model designed by the researcher of this study. 

This finding was also in contrast with the comments in the pilot study that underprepared 

students’ comfort with technology and technological competencies play crucial roles in students’ 

course success. This study finds that students’ comfort with technology factor was not significant 

in predicting student course success in the DE program at the LTC. 

 Combined Effects of Predictors 

According to the figures in Table 4.9, Chapter Four, the combination of the four factors 

selected in this model significantly predicted MTSCORE, with F (4,375) = 20.81, p < .001. The 
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adjusted R squared value of .173 indicates a small effect size or Cohen’s d (Gravetter & 

Wallnau, 2004). Furthermore, the adjusted R square value indicates that this model explains 17% 

of the variance in the mid-term test score (MTSCORE) of the LTC Web-based DE students. 

Based on the beta values and the values in the sig. column, Table 4.9, Chapter Four, 

conclusions can be drawn that two of the predictor variables, IWF and PAP, contributed to the 

equation significantly in the MR model of this study. The other two variables, MOT and CWT, 

did not contribute significantly. However, this model shows that there is a significant positive 

correlation between the outcome variable, MTSCORE and the combined predictor variables of 

PAP, CWT, IWF, and MOT. Using the MR model and the results of Table 4.9, students’ course 

performance could be predicted with the following linear equation: 

MTSCORE = 51.843 + .518 (PAP) + .189 (CWT) + .821 (IWF) + .447 (MOT) 

For this study, the logistic regression procedures were performed using the variable 

PassCourseR (PassCourse Recode) as the dichotomous dependent variable, whether a respondent 

passed or failed in the mid-term exam of the attempted DE course and PAP, CWT, IWF, MOT as 

the predictor variables. The omnibus tests of model coefficients suggest that the overall model is 

significant when all four independent variables are entered together. This is evident because the 

significance value is less than .001 (p < .001). The model summary gives a rough estimate of 

variance that suggests 25% (Nagelkerke R Square) of the variance could be predicted from the 

combination of the four variables. On the other hand, Cox & Snell R Square value of .137 

suggests only 14% of such variance could be predicted from the combination of the four 

variables through this model which is statistically significant. 

Like the MR model, the LR model test results and the figures in Table 4.10, Chapter 4, 

suggest that with increased student faculty interactions (IWF) and prior academic preparations 
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(PAP), the odds of passing developmental education courses increases. This is in line with 

student success or persistence models as mentioned by Tinto (1993), Pascarella and Terenzini 

(2005), Chickering and Gamson (1987), and Kuh et al. (2006). 

This study’s findings concur with a host of literature including a report by the Louisiana 

Board of Regents (BOR) to the Louisiana House Education Committee which emphasized the 

importance of rigorous high school curriculum for preparing students for success in their 

postsecondary programs of study (BOR, 2004). Shea, Fredericksen & Pickett (2001) reported 

Pearson correlation of .631, examining student satisfaction and interaction with instructor in their 

study of students’ learning performance and outcomes in internet based distance education 

courses. To a certain extent, the findings of this study support the claims by Shea, et al. In 

another study, Perez & Foshay (2002) indicated that motivation factors were very important and 

critical in internet-based learning in developmental mathematics. The claims made by Perez & 

Foshay (2002) relating motivation to course success in online courses did not show any 

significance in this study.  

The Secondary Research Questions 

Secondary Research Question 1  

There were two secondary research questions concerning group level performances 

among the LTC developmental education students in their Web-based DE courses. The first of 

the two secondary research questions asked, “If there were any differences in the performance 

levels among the students in the Web-based developmental education courses, based on their 

intended program of study.” One of the group’s program or intended program of study was 

nursing or health occupation, while the other group’s program of study was grouped together as 

non-nursing. Majority of the students, a little over 50%, intended to study nursing or healthcare 
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related studies. All the other programs combined together, constituted the other half of the survey 

participants for this study. 

An independent samples t test performed shows (Table 4.11, Chapter Four) that the 

students intending to major in nursing programs were significantly different from the students 

whose intended majors were different on their mid-term test performance (p = .001). The test 

was found to be statistically significant, t (352) = 3.46, p < .001. This finding indicates that there 

were significant differences between the two groups in terms of their performance in the mid-

term test. Also, the two group means were also different. The average mid-term test performance 

(MTSCORE) for the students intending to study nursing (M = 83.55, SD = 9.57) was 

significantly more than the non-nursing students (M = 79.84, SD = 11.17). The difference 

between the two means was 3.71. The approximate effect size (d) was .36, generally, a medium 

effect size (Cohen, 1988). 

This finding may relate to the course or program utility and course-driven motivation 

factors in students’ course performance in the Web-based developmental education program. The 

findings partially agree with the utility of education component of Bean and Metzner’s (1985) 

model of nontraditional student persistence. The average age of a typical LTC student being 25 

(LTC SES, 2008). The majority of these students were career-seeking.  The study’s results are in 

agreement with Bean and Metzner’s model that posits that non-traditional students place more 

importance on the utility of education factor. It is important to mention that even though only 

40% of the survey participants were 25 years or older, many survey participants have attributes 

of nontraditional students such as working student, students with family responsibilities, or 

enrolled part-time. The students choosing a field that has immediate job prospects upon 

completion could be more motivated to do well in the course. This finding may have some 
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implications in terms of which programs or curriculum thrive and which ones weaken in terms of 

enrollment and completion rates and their subsequent funding in these times of economic 

hardships and budget deficits.    

Secondary Research Question 2 

The secondary research question 2 for this study asked, “If there were any differences in 

the performance levels in the Web-based developmental education courses among the students 

with employment and no employment.” To answer this question, the independent samples t test 

was utilized.  

The independent samples t test performed showed (Table 4.12, Chapter Four) that the 

students with employment were not significantly different from the students without employment 

in terms of their mid-term test performance (p = .175). Their group means were also not very 

different with respect to their mid-term test performance (MTSCORE). The study findings 

suggest that there were no significant differences between these two groups. Therefore, it can be 

said that employment was not an important factor in students’ course performance in the Web-

based developmental education program at the LTC. This finding was contrary to Kuh et al.’s 

(2006) assertion that working more than 30 hours per week increases the risk factors that 

threatens student persistence and graduation from college.  

However, Kuh et al. (2006) study involved mainly four-year college students which 

normally focus on academics, unlike the two-year technical colleges that generally focus in 

career training and encourage their students on the importance of employment, internships, and 

work-based studies. In Bean and Metzner (1985) model of nontraditional student persistence, 

environmental variable like employment, plays an important role in the study. This study on two-

year technical college DE students may contribute to the model suggesting that the student 
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employment factor may not make any difference in terms of course success in the case of career 

and technical college students. 

Conclusions 

 For decades, community and technical colleges have expanded access to higher education 

for millions of Americans from all walks of live through its open access policies. In recent years, 

it has opened up the new frontiers of Web-based learning to thousands of individuals who 

otherwise might not have been able to participate in postsecondary education. Most of these 

innovative Web-based course offerings are generally for the accomplished learners (Perez & 

Foshay, 2002). The LTC has initiated a bold experiment of offering Web-based DE courses 

which includes remedial mathematics, English, writing, and science to its academically 

underprepared students. Majority of the LTC campuses do not have any alternative traditional 

means of classroom instruction in the DE program. This study was designed to identify and 

examine the factors that best predict student success in Web-based DE courses at the LTC.  

 Among the four predictor variables of students’ prior academic preparation, comfort with 

technology, interaction with faculty, and motivation that were assumed by the researcher to have 

correlations to course success, two predictor variables showed significant statistical significance 

in their relationship with the outcome variable of MTSCORE, depicting levels of student 

performance. These two predictor variables are interaction with faculty (IWF) and prior 

academic preparation (PAP). These two predictor variables in this study add support to the 

conceptual framework which included Tinto (1993); and Bean and Metzner’s (1985) models 

relating to student persistence and Kuh, et al. (2006) framework for student success. The other 

two variables, MOT and CWT were found statistically to be not significant.  



                                                                                

158 

 

The study’s results also partially validated the researcher’s conceptual framework 

depicting individual characteristics and course success (Fig. 2.1, Chapter Two). The framework 

states that academic course success is dependent on various individual characteristics including 

student interaction with faculty, prior academic preparation, comfort with technology, and 

motivation. Using this conceptual framework as a guide and the selected statistical models as the 

tools the researcher addressed the following research questions with the data collected from the 

online survey using the WBLSS survey instrument. 

The primary research question of this study asked: Is there any relationship between the 

individual factors of students’ prior academic preparation, comfort with technology, interaction 

with faculty, and motivation, and students’ course performance in the Web-based developmental 

education courses? 

Using multiple regression model the study found that two individual factors, interaction 

with faculty and prior academic preparation have statistically significant positive relationship 

with the dependent variable of students’ course performance (MTSCORE) in the Web-based 

developmental education courses. The two other independent variables, comfort with technology 

and motivation did not have any significant relationship with students’ course performance in the 

Web-based developmental education courses. 

Secondary research question number one asked are there any differences in the 

performance levels among the students in the Web-based developmental education courses based 

on their intended program of study. Using independent samples t test the study found that there 

was a difference in the group performance level among the students in the Web-based DE 

students based on their intended program of study. The study found that the students intending to 
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major in the nursing programs performed significantly better in the mid-term test than the 

students in the non-nursing programs.  

Secondary research question number two asked, are there any differences in the 

performance levels in the Web-based developmental education courses among the students with 

employment and no employment? Using independent samples t test the study found that there 

was no significant difference in the performance levels among the students with employment and 

the students with no employment in the Web-based developmental education courses.  

This study is very significant since student success in DE has profound implications in 

expanding college access and success, two major goals of the two-year colleges across America. 

For many academically underprepared students at LTC, college and career success first depend 

on their success in DE. Since the literature shows that teaching and learning can be adapted to 

individual characteristics to maximize learning and success, identifying the individual factors 

and their relationship with Web-based DE course success is the key to academic success of many 

underprepared students at two-year colleges like the LTC. While it may take a village to educate 

a child, it is the individual characteristics which play a significant role in learning and academic 

success among the college-going, underprepared, adults in community and technical colleges 

across America. 

Implications for Theory, Policy, and Practice 

Student success is one of the major goals of any educational institution. The issue of 

student success in colleges has received considerable attention in higher education literature. In 

the last ten years the topic has registered more than two thousand dissertation abstracts (Braxton, 

2006) signaling its importance to every stakeholder in the higher education spectrum. Higher 
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education institutions also dedicate most of their human and financial resources towards 

developing and implementing programs that help their students to succeed.  

One measure of student success is student outcomes. Student outcomes, in turn, can be 

designated as individual student persistence or program retention. Facing budget and personnel 

constraints, higher education institutions are increasingly offering courses through the Web or 

other online media. The community and technical colleges are at the forefront of such online 

instructional delivery. In 2000-2001, two-thirds of the two-year and four-year colleges offered 

some DE courses online (NCES, 2003). However, the issues like lesser online persistence rates 

being reported compared to traditional face-to-face courses (Carr, 2000) across community 

colleges, the two-year colleges are beginning to develop programs and services to address the 

problems with low persistence and retention rates in online programs.  

This issue becomes more critical and the situation more “slippery slope” when the 

academic success of underprepared, at-risk students is considered. More than one in three 

entering community and technical college students is being placed in developmental education 

courses (NCES, 2004). These DE courses at the technical college campuses in Louisiana, with 

few exceptions, are being delivered only through the Web. The need for developmental 

education is ever increasing with more underprepared and working adults participating in 

postsecondary education necessitated by prevailing economic, demographic and social forces 

(McCabe & Day, 1998). Facing a changing economy and workforce needs, it is very important 

that the technical college administration take a closer look at these problems and take appropriate 

measures to address the issue of student success in Web-based developmental education 

programs to achieve desired goals. The findings of this study may help in developing a part of 

the roadmap to student success for the two-year postsecondary institutions. 



                                                                                

161 

 

 Implications for Theory 

On the topic of theoretical implications of this study’s findings, it is important to mention 

that the research and knowledge base in the area of Web-based developmental education 

involving the two-year technical colleges is very limited or non-existent. The findings of this 

study will add to that inadequate knowledge base. Any such contribution to the subject of student 

success dealing with the at-risk, underprepared students seeking career education would generate 

further interest in future research among the higher education students and practitioners. The 

findings of this research would also inform the existing and future theories and models dealing 

with student success in this particular field of career education, often overlooked by the 

mainstream higher education researchers and professionals. Tinto and Pusser (2006) emphasized 

the importance of research on DE that would shed more light on the critical linkage between 

institutional actions to enhance education for academically underprepared students and their 

persistence and course success. 

The findings of the two significant variables, interaction with faculty (IWF) and prior 

academic preparation (PAP) supports Chickering and Gamson’s (1987) first principle of good 

practice in undergraduate education which stresses contacts between students and faculty for 

academic engagement and student success. The study’s findings also partially concur with 

various well-known theories and models involving student success and persistence. They include 

Tinto’s (1993) theory involving student persistence, Cross’s (1971) framework on remedial 

education, Boylan and Saxon (1999), Bean and Metzner’s (1985) model on nontraditional 

students, Pascarella and Terenzini (2005), and Kuh, et al. (2006) framework of student success. 

The findings that were not significant, MOT and CWT may also inform research and theories 

about certain exceptions in the case of underprepared students in technical colleges seeking 
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career education. For that to happen, more research and studies on this topic involving two-year 

technical college students are needed. 

Implications for Policy 

 The findings of this study may have some implications on the policy of Web-based 

developmental education in LTC or similar institutions. For the LTC or any similar institution 

facing issues with student success in the DE programs, the first step toward solutions is 

identifying the factors and issues that can help predict student success in the Web-based learning 

environment. As this study’s findings have highlighted that faculty-student interaction (IWF) and 

students’ prior academic preparations (PAP) are significant factors for student course success, 

the faculty and administration at LTC should first look into the existing policies involving 

student and faculty interaction and academic requirements of the entering students. If the existing 

policies are not adequate or too stringent then the institution needs to look for policy 

modifications that would help students succeed in their academic and career goals. These new 

policies should facilitate and enhance faculty-student interactions, especially between the 

instructors and the underprepared students. 

 The colleges should also implement policies that encourage coordination with local high 

schools to address the issue of prior academic preparation (PAP) in preparing the future students 

for success. The existing “Early College” and dual enrollment policies address mainly the 

academically advanced students in high schools. More should be done to address academic 

deficiencies among the high school students before they enter college as underprepared. The 

college should also revisit its policies regarding developmental education, Web-based learning as 

it is being practiced, and its placement and exit test scores for its skills-based diploma programs 

and align those policies with student success criteria in light of this study’s findings. 
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Implications for Practice 

 The study’s findings could have several implications in the practice of Web-based 

developmental education at two-year colleges including at the LTC. The significance of student 

faculty interaction (IWF) and prior academic preparation (PAP) in their relationship with course 

success and academic achievements is well known in higher education. Various literatures have 

suggested such correlations. The findings of this study may shed some light in incorporating 

some of the ideas into practice. One such idea would be implementation of active faculty-student 

interactions, more specifically, facilitating interactions and cooperation among the faculty 

members and the DE students. Offering additional help in the form of “learning communities” to 

these underprepared and at-risk students would certainly instill knowledge and confidence and 

thereby increase the probability of success among the DE students at LTC. It may help the 

college counselors and academic advisors in coming up with ideas to involve and motivate their 

students more aggressively through new and innovative ways. 

Student success and study skills workshops as well as orientation courses designed 

specifically for the underprepared students could be offered to engage and motivate the DE 

students. The campuses should offer study skills workshops for the underprepared students at the 

beginning of the semester. Motivational professionals at the campuses can help raise students’ 

self-esteem and their sense of purpose. 

An ideal student dataset for a successful developmental program should contain extensive 

information on a student’s background, prior academic preparation and performance, and their 

experiences with remediation (Bettinger & Long, 2003). The dataset should also contain the 

individual risk factors so that special attention and customized intervention schemes can be 

designed and deployed at the individual level. The author of this study believes, an extensive 



                                                                                

164 

 

dataset on students’ background and individual characteristics along with an insight into 

students’ experiences in the program would shed much needed light on what needs to be 

addressed to make success for all a real possibility. 

A full-fledged research at multiple community and technical college campuses with 

wider student participation may shed more light on these issues. On the other hand, further study 

may also suggest that Web-based learning may not be an option for certain students. In such 

cases the administration should look into other options including traditional face-to-face 

classroom instructions for such students if “success for all” is an institutional goal. Preparing 

academically deficient underprepared students for college-level course success is a real challenge 

facing any college.  

For the LTC, “success for all” is an integral part of its mission of workforce 

development. The challenges in the DE classrooms, where over 30% of its students are 

struggling everyday to learn to be “college-level course-ready” while they are at the college 

already as academically underprepared, are very serious. Therefore, to prepare these 

underprepared students as this study’s PAP variable suggests, the LTC and other two-year 

colleges need to work with the secondary educational institutions and area high schools to 

address the issue of solid basic foundation in math, English, and other core courses so that the 

issue of underprepared students flowing into colleges are reined in at the source. Also, proper 

funding at the college level may somewhat address this issue with better resources for instruction 

and faculty student interactions. 

The findings from the secondary research question regarding group differences in student 

performance in the nursing and the other programs may suggest that LTC being a career 

education institution whose primary mission is workforce development, it may benefit by 
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scanning the employment and workforce horizon inquiring about business and industry’s needs. 

Through such knowledge it may align its courses and programs with industry’s needs in terms of 

potential employment for its completers. At the same time, one should be extremely prudent not 

to give in to the short-term market needs. The LTC leadership needs to look at the long term 

goals and perspectives in term of the market’s needs and the direction of the new economy. 

Suggestions for Future Research 

 This study was conducted to identify the factors that predict student performance in Web-

based developmental education courses in a technical college. The research in the area of Web-

based or online instruction covering two-year technical college developmental education students 

is rare or non-existent. Unlike community or four-year colleges, students in two-year technical 

colleges come to learn the skills and knowledge needed to join the workforce immediately upon 

completing their courses or programs. Since today’s workforce is becoming more competitive 

and knowledge-driven, additional research involving technical college students are called for 

covering various aspects of learning and academic success, specifically, in the Web-centered 

learning environment. Tinto and Pusser (2006) emphasized the importance of research on DE 

that would shed more light on the critical linkage between institutional actions to enhance 

education for academically underprepared students and their persistence and course success.    

 Additional research predicting student success that involves more participants and 

includes wider demographic and geographic areas is recommended. A mixed mode research 

involving both quantitative and qualitative approaches would cover more ground and would 

include in-depth perspectives of student participants. Such researches in the same topic would be 

beneficial for the technical college community. Further research involving these participants in 

other Web-based credit courses would also shed new lights in technical college Web-based 
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education courses as the community and technical college system gears up for the next stage in 

online course offerings for credit (LCTCSOnline, 2009) using the Louisiana Optical Network 

Initiative (LONI) connecting the supercomputers at Louisiana’s major research universities. 

 Another suggestion for future research is to expand the study’s independent variables to 

include demographic, institutional, and other individual factors such as individual learning styles 

and self-efficacy that were not covered in this study. The aspect of field-dependence and field-

independence should be covered in future studies. Such studies could shed light into the student 

success issue among the underprepared students from a different perspective. The demographic 

factors could include ethnicity and socio-economic-status (SES). Institutional and environmental 

factors such as institutional policies, funding, and teaching methodologies should be included in 

future research involving the topic of student success in DE courses in the LTC. Such studies 

involving the two-year technical colleges would add to the literature which is dearth or almost 

nonexistent in technical or career education domain involving underprepared students in the 

Web-based learning environment. 

 Since this study did not involve the students in LTC campuses in region 7, as those 

campuses do not use PLATO Web-based instruction for their developmental education, a study 

comparing student success in DE programs between and among the students of Region 7 and the 

rest of the LTC campuses that use PLATO would be very interesting and useful. Such a study 

could address the issues of student success in Web-based instruction versus traditional classroom 

instruction. Other similar studies could expand the variable list and shed some light regarding 

cost, efficiency, effectiveness, student retention and success in these two different modes of 

instruction delivery and pedagogy. Further testing and improvement of the survey scale would be 

beneficial to similar future studies. 
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 The factor analysis conducted as a part of the WBLSS scale development process was 

exploratory factor analysis (EFA). Since EFA is basically exploratory in scope, the validity of 

the WBLSS survey instrument has various limitations. The EFA is used to clarify and describe 

relationships among variables, not to test or confirm hypotheses. In order to improve the 

reliability and validity of the WBLSS scale and to test certain hypotheses, future studies should 

be conducted to include confirmatory factor analysis (CFA) among other reliability and validity 

tests. Such studies would add to the improvement of the WBLSS scale and aid in similar studies 

related to Web-based developmental education course success at the LTC in the future.      
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Appendix A 
WBLSS Survey Questionnaire 

 
Dear Participant,  
 
I am a doctoral candidate at the University of New Orleans under the guidance of Dr. Marietta 
Del Favero. In an effort to better understand the individual factors influencing student success in 
Web-based learning, I am conducting this survey for my dissertation project titled "The influence 
of individual factors on Web-based developmental education course success in a two-year 
technical college." Your participation and input are very important for this research study. 
Through your input, researchers can gain valuable insight that may help predict and improve 
developmental and Pre-Allied Health education course success at LTC.  
 
The survey should not take more than 5 minutes to complete. Your participation in this 
anonymous survey is voluntary and your responses will be kept completely confidential. 
SurveyMonkey upholds the strictest privacy policy. By completing the survey, you are giving 
your informed consent. You may choose not to participate, or to stop completing the survey at 
any time. There will be no penalty, it will not affect your grades. The results of the survey may 
be included in a research study that may be published. Any report published will not identify 
you. 
 
In exchange for your time and efforts in completing this survey, you will be included in a 
drawing for a chance to win one of four (4) $25.00 gift cards. In order to participate in the 
drawing, please enter your e-mail address and/or a telephone number at the end of the survey in 
the additional comments/suggestions section. 
 
If you have any questions concerning this survey, please contact the investigator, Naba Das, at 
ndas1@uno.edu or Dr. Del Favero at mdelfave@uno.edu. Thank you in advance for your 
participation. Your input will provide valuable information and insight into Web-based learning 
and student course success at the LTC. 
 
Sincerely, 
 
Naba Das 
Doctoral Candidate, University of New Orleans 

 

The survey questionnaire - Demographics 
 

Please select the options that best describe you: Every question requires a response. Thank you!  

1. The PLATO Web-based course(s) that I am currently enrolled in: 
Developmental English (DVEN) 
Developmental Math (DVMA) 
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Developmental Reading (DVRE) 
Allied Health English (AHEN) 
Allied Health Math (AHMA) 
Allied Health Reading (AHRE) 
Allied Health Science (AHSC) 

 
2. My program or intended program of study is: 

Health                 
Occupation 

Business IT/Computer Other Undecided 

 

3. Gender 
Male Female 

 
4. The highest academic level I have completed is: 

GED H.S. Diploma Some College Associate   
Degree 

BA/BS 

5. I belong to the Age-group: 
18-24 25-30 31-40 41-50 over 50 

 
6. I attend school: 

Part-time Full-time 
 

7. I am employed: 
Part-time Full-time N/A 

 
8. I have Internet access at home. 

Yes No 
 
9. Type of financial aid received: 

Pell 
Grant 

TOPS GI Bill WIA LRS STEP N/A 

 
 
10. I have family obligations to care for: 

Dependent children Dependent adults N/A 
 

11. My preferred learning method is:  
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Pure classroom Pure online Blended/combination 
 

12. This is my first time attempting this particular course  
True False 

 
The Questionnaire: 
13. My Grade Point Average (GPA) in high school was:  

1.99 or less 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 4.00 

 
14. The skills that I had gained previously helped me to be on task in this course with less 
anxiety. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 
15. The study skills that I learned in high school helped me to prepare well for this class. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

16. My placement score (COMPASS) prior to enrolling in this course was very close to 
meeting the cut-off score for this class.  

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

 
17. I was familiar with computers before I started this Web-based class. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

18. I use the Internet on a regular basis to be more productive in my study. 
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 
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19. I find it easy to navigate around the course materials related to this class. 
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 

 

20. I feel confident communicating with people through e-mail. 
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 

 

21. Throughout this course, I have been in touch with my instructor on a regular basis.  
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 

 

22. When needed, I felt comfortable asking my instructor for help. 
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 

 

23. The support and guidance provided by the instructor in this class has been: 
Poor Fair Neutral Good Excellent 

 

24. The course setting provided ample opportunities for appropriate interactions with the 
instructor. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

25. I believe this course will help me in achieving my career goals. 
Strongly 

Disagree 
Disagree Neutral Agree Strongly Agree 

 

26. The freedom to work anytime during the day or night at my own pace is very 
motivating. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 
27. The self-directed nature of this course helped me to stay focused. 

Strongly Disagree Neutral Agree Strongly Agree 
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Disagree 
 

28. On an average, the total number of hours I spend per week studying for this course is: 
0-2 hrs. 3-5 hrs. 6-8 hrs. 9-11 hrs. 12 hrs. or more 

 
29. My score on the mid-term exam for this course is: 

Below 60% 60-69% 70-79% 80-89% 90% or above 
 
30. I would recommend this course to anyone needing remediation. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

31. At times, problems with technology at the campus slowed down my progress in this 
course. 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 
32. My mid-term exam score in this course is (Please enter your numerical score):  

 
 

33. Additional comments/suggestions. Please enter your e-mail address and/or telephone number 

if you wish to be in the drawing for a $25.00 gift card (optional). 

 

Thank you for participating in this survey. Please click submit, if completed.  
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APPENDIX A1 
(Pre-dissertation Pilot Study Survey Questionnaire) 

 
 
Student Name:                                           Course Name:                                   Program/Dept:  

Gender: Male ____   Female ____     Age Group: 17 - 24       25 or over       Date: 

Please read each item carefully and respond with appropriate check mark below: 

1. I was familiar with computer and internet basics before I started the class. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

2. My prior academic preparations helped me to be on task with less anxiety and frustrations. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

3. The critical thinking and study skills I learned in high school helped me in preparing for this 

class and in completing necessary assignments on time. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

4. My Math COMPASS score prior to enrollment in this course was: 

 55 or more  47 - 54  42 - 46  21 - 41  20 or less   don’t know 

5. The Web-based course materials were easy to navigate and understand.  

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

6. The instructor provided adequate direction and supervision for completion of assignments. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

7. Difficult topics were explained using a variety of multimedia tools and/or teaching strategies. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

8. The feedback and turnaround time for grades were: 

 Excellent   Good  Neutral  Fair  Poor 

9. During the course, I attempted to contact my instructor: 
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 Very Frequently  Frequently  Sometimes  Rarely  Never 

10. I felt comfortable asking my instructor for help.  

 Excellent  Good  Neutral  Fair  Poor 

11. The support and guidance provided by the instructor and accessibility to the instructor was: 

 Excellent  Good  Neutral  Fair  Poor 

12. As a whole the course experiences were very positive and beneficial for my future. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree 

13.  I know why I am in this course and I have very high expectations from it. 

 Strongly Agree  Agree  Neutral  Disagree  Strongly Disagree  

14. For this course on average, I spent ____hours beyond regular classroom work per week: 

 0 - 2 hrs.  3 – 5 hrs.  6 – 8 hrs.  9 – 11 hrs.   12 hrs. or more. 

15. The self-directed nature of this course helped me to learn, organize, plan, and motivate   

 Better  Somewhat better  Neutral  Lesser   Worse  

16. I found managing time and balancing my academic and personal life:  

 Very Easy  Easy  Challenging  Difficult  Impossible 
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Appendix B 

UNO IRB Approval Letter 

University Committee for the Protection 
 of Human Subjects in Research 

University of New Orleans 
______________________________________________________________________ 

Campus Correspondence 
  

  
Principal Investigator:         Marietta Del Favero 
  
Co-Investigator:                    Nabakrishna Das 
  
Date:                                       August 19, 2008 
  
Protocol Title:                        “The Influence of Individual Factors on Web-based Developmental 

Education Course Success in a Two-year Technical College” 
  
IRB#:                                      01Sep08         
  
The IRB has deemed that the research and procedures described in this protocol application are 
exempt from federal regulations under 45 CFR 46.101category 2 due to the fact that this research 
may involve the use of educational tests, survey procedures, interview procedures or observation 
of public behavior.  
  
Exempt protocols do not have an expiration date; however, if there are any changes made to this 
protocol that may cause it to be no longer exempt from CFR 46, the IRB requires another 
standard application from the investigator(s) which should provide the same information that is 
in this application with changes that may have changed the exempt status.   
  
If an adverse, unforeseen event occurs (e.g., physical, social, or emotional harm), you are 
required to inform the IRB as soon as possible after the event.  
  
Best wishes on your project! 
  
Sincerely, 
  
  
Robert D. Laird, Chair 
UNO Committee for the Protection of Human Subjects in Research 
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Appendix C 

Web-based Survey Letter of Consent 

 
Dear Participant, 
 
I am a doctoral candidate at the University of New Orleans under the guidance of Dr. Marietta 
Del Favero. In an effort to better understand the individual factors influencing student success in 
Web-based learning, I am conducting this survey for my dissertation project titled "The influence 
of individual factors on Web-based developmental education course success in a two-year 
technical college." Your participation and input are very important for this research study. 
Through your input, researchers can gain valuable insight that may help predict and improve 
developmental and Pre-Allied Health education course success at LTC. 
 
The survey should not take more than 5 minutes to complete. Your participation in this 
anonymous survey is voluntary and your responses will be kept completely confidential. 
SurveyMonkey upholds the strictest privacy policy. By completing the survey, you are giving 
your informed consent. You may choose not to participate, or to stop completing the survey at 
any time. There will be no penalty; it will not affect your grades. The results of the survey may 
be included in a research study that may be published. Any report published will not identify 
you. 
 
In exchange for your time and efforts in completing this survey, you will be included in a 
drawing for a chance to win one of four (4) $25.00 gift cards. In order to participate in the 
drawing, please enter your e-mail address and/or a telephone number at the end of the survey in 
the additional comments/suggestions section. 
 
If you have any questions concerning this survey, please contact the investigator, Naba Das, at 
ndas1@uno.edu or Dr. Del Favero at mdelfave@uno.edu. Thank you in advance for your 
participation. Your input will provide valuable information and insight into Web-based learning 
and student course success at the LTC. 
 
Sincerely,  
 
Naba Das 
Doctoral Candidate, University of New Orleans 
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Appendix D 
Permission from LTC to Conduct Survey 

 
LOUISIANA COMMUNITY & TECHNICAL COLLEGE SYSTEM 

 
August 18, 2008 
 
 
Dr. Marietta Del Favero, Associate Professor 
University of New Orleans 
2000 Lakeshore Dr. 
University of New Orleans 
New Orleans, LA 70148 
 
 
Dear Dr. Del Favero, 
 
Please accept this document as acknowledgement and permission for Mr. Nabakrishna Das to 
proceed with research within the Louisiana Technical College. We understand that Mr. Das 
will be conducting surveys statewide online survey among the LTC developmental education 
students as part of his doctoral dissertation at the University of New Orleans. We also 
understand that these surveys will includes all the campuses of LTC, except the Region 7 
campuses that do not use the PWLN Web-based learning courseware. 
 
We enthusiastically support Mr. Das in his pursuit of this degree, and if there is any assistance 
we may lend, please feel welcome to call on us. 
 

Sincerely, 

 
 
(Signed) 
 
James R. “Jimmy” Sawtelle III 
Vice President for Career and Technical Education 
 
 
Cc: Mr. Jim Henderson, Senior Vice President for Career & Technical Education 
Dr. Robert Bell, Senior Vice President, Academic and Student Affairs 
Ms. Jennifer Daly, Director of Institutional Research 
Ms. Phyllis Dupuis, Regional Director, LTC Region 4 
Louisiana Technical College Regional Directors 
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July 7, 2008 

 
 

Mr. Jimmy Sawtelle  
Vice-President of Career and Technical Education  
Louisiana Community and Technical College System 
265 South Foster Drive 
Baton Rouge, LA 70806 

Dear Mr. Sawtelle, 

My name is Nabakrishna Das and I am a doctoral student at the University of New Orleans. As part of my 
doctoral dissertation, I am studying the influence and relationship of certain individual factors on 
students’ course success in the Web-based developmental education (DVED) programs at Louisiana 
Technical College (LTC). The study requires administering an anonymous, cross sectional survey to the 
DVED students using PLATO Web Learning Network (PWLN). The survey will be delivered to the 
participants using the SurveyMonkey.com, an online survey application tool/portal.    

The survey is confidential and anonymous. The research data reported will not identify any individual, 
student or instructor. Students will be informed that their participation in this survey is voluntary.  

I believe that the study will shed some light on the DVED students’ experiences and perceptions, as well 
as, on the factors affecting their course success in the Web-based learning environment at LTC, facilitated 
by PLATO Web Learning Network (PWLN). I will be glad to share my findings with the LTC 
administration. 

Therefore, I request your permission to conduct the survey at all the campuses of the LTC, except the 
Region 7 campuses, which do not use PWLN Web-based courseware. 

This study is being conducted under the supervision of Dr. Marietta Del Favero, Associate Professor, 
University of New Orleans. Dr. Del Favero can be reached either by email, mdelfave@uno.edu or by 
phone, (504) 280-6446. I can be reached by email, ndas@ltc.edu or by phone, (337) 255-6141.  

Thank you for your consideration and help in this matter. 

 

Sincerely, 

Nabakrishna Das 
Doctoral Student 
University of New Orleans 

 

 
 

mailto:mdelfave@uno.edu�
mailto:ndas@ltc.edu�
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APPENDIX E 
(Examples of E-mail Communications with LTC faculty & Staff) 

 

Ms. Margie Mixon 

Subject Matter Expert, Developmental Education 

Chief Academic Officer, LTC Region 8  

Louisiana Technical College 

Dear Ms. Mixon: 

My name is Nabakrishna (Naba) Das and I am a doctoral student at the University of New Orleans. I am 
also an IT instructor at LTC, Lafayette Campus. As part of my doctoral dissertation, I am studying the 
influence and relationship of certain individual factors on students’ course success in the Web-based 
developmental education (DVED) programs at Louisiana Technical College (LTC). The study requires 
administering an anonymous, cross sectional survey to the DVED and Pre-Nursing students using PLATO 
Web Learning Network (PWLN). The survey will be delivered to the participants using the 
SurveyMonkey.com, an online survey application tool/portal.    

The survey is confidential and anonymous. The research data reported will not identify any individual, 
student, instructor or campus. Students will be informed that their participation in this survey is voluntary.  

I believe that the study will shed some light on the DVED students’ experiences and perceptions, as well 
as, on the factors affecting their course success in the Web-based learning environment at LTC, facilitated 
by PLATO Web Learning Network (PWLN). I will be glad to share my findings with the LTC faculty and 
administration once the study is complete. 

Therefore, I would request your help and guidance in conducting this survey. The online survey is 
planned after the Fall 2008 mid-term exam (October, 2008). 

This study is being conducted under the supervision of Dr. Marietta Del Favero, Associate Professor, 
University of New Orleans. Dr. Del Favero can be reached either by email, mdelfave@uno.edu or by 
phone, (504) 280-6446. I can be reached by email, ndas@ltc.edu or by phone, (337) 255-6141.  

 

  

Sincerely, 

  

Naba Das 

 
 

mailto:mdelfave@uno.edu�
mailto:ndas@ltc.edu�
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To:  LTC Developmental Education Faculty Member 

 

Dear Faculty Member: 

I am a doctoral student at the University of New Orleans (UNO) in the higher education administration 
with a concentration in community and technical college education. As part of my dissertation, I am 
conducting a study on the influence and relationship of certain individual factors on students’ course 
success in the Web-based developmental education (DVED) programs at Louisiana Technical College 
(LTC). The study requires administering an anonymous online survey to the LTC DVED and Pre-Nursing 
students that use PLATO Web Learning Network (PWLN). The survey will be delivered using 
SurveyMonkey.com, an online survey application during the middle of the Fall 2008 semester. 

I am requesting your assistance with the student survey. The survey is about students’ individual 
characteristics like prior academic preparation (PAP), comfort with technology (CWT), interaction with 
faculty (IWF), and motivation (MOT) and their relationship with students’ course success as measured by 
the self-reported mid-term grade (MTSCORE). The survey is anonymous and voluntary. The information 
or data in the survey will not identify any participant, faculty, or campus. The entire survey process 
should take 5 to 10 minutes. Students can take this survey at any time after they receive their mid-term 
grades. I will follow up with another e-mail which will have the Uniform Resource Locator (URL Link) 
to the survey at SurveyMonkey.com with detailed instructions. Once you receive such e-mail instruction, 
I would request you to furnish the survey URL to the potential survey participant in your DVED class. 
The survey is limited to the students taking a course for the first time. Any student repeating a course 
should not participate in this survey.     

I believe that the study will shed some light on the DVED students’ experiences and perceptions, as well 
as, on the factors affecting their course success in the Web-based learning environment at LTC, facilitated 
by PLATO Web Learning Network (PWLN). I will be glad to share my findings with the LTC faculty and 
administration upon approval from my committee chair once the study is complete. 

Once again, I would request your help and cooperation in conducting this research survey at your campus. 
This study is being conducted under the supervision of Dr. Marietta Del Favero, Associate Professor, 
University of New Orleans. Dr. Del Favero can be reached either by email, mdelfave@uno.edu or by 
phone, (504) 280-6446. I can be reached by email, ndas1@uno.edu or by phone, (337) 255-6141.  

Sincerely, 

  

Naba Das 

 
 
 
 
 
 
 

mailto:mdelfave@uno.edu�
mailto:ndas1@uno.edu�
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From: Sawtelle, Jimmy [mailto:jsawtelle@lctcs.edu] 
Sent: Tue 9/16/2008 1:35 AM 
Subject: RE: Request Assistance with DVED/Pre-Allied Health (PWLN) Student Survey 

Greetings Everyone, 
  
Just a note to support for Mr. Naba Das who is working towards his dissertation.  Mr. Das is a 
talented and dedicated instructor and leader within LTC, Region 4's Lafayette Campus.  Any 
assistance here is much appreciated.  We wish Naba all the best as he works towards completion 
of his doctorate from the University of New Orleans... 
  
Thank you, 
Jimmy 
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O.K.  As each student completes his/her midterm I will have each take the survey.  Brenda 
_______________________________ 
 
From: Nabakrishna Das [mailto:ndas1@uno.edu] 
Sent: Mon 10/13/2008 1:13 PM 
To: Rice, Brenda 
Subject: RE: LTC Plato Student Survey 
 
Yes, ma'am. The students are asked about their mid-term scores in the survey. It's the student's 
self-reported score. Therefore, a student need to take this survey after they take the mid-term 
exam. The survey will remain open throughout the month of October, 08. Thank you for your 
time and help. 
  
Naba Das 
________________________________ 
 
From: Rice, Brenda [mailto:brice@ltc.edu] 
Sent: Mon 10/13/2008 12:18 PM 
To: Nabakrishna Das 
Subject: RE: LTC Plato Student Survey 
 
O.K., let me say this.  We had to dismiss class for several days due to the hurricanes.  Many of 
my students have not reached mid-term.  However, several will be taking the mid-term in the 
next week to week and a half.  I do have a few that have completed.  So, do you want only 
students who have completed their mid-term exams to take the survey? 
Brenda 
 
________________________________ 
 
From: Nabakrishna Das [mailto:ndas1@uno.edu] 
Sent: Mon 10/13/2008 11:30 AM 
To: Rice, Brenda 
Subject: RE: LTC Plato Student Survey 
 
 
Thank you Ms. Rice. The students take the survey after they complete their mid-term. I will 
definitely let you know about the results once the study is complete. 
 
Regards, 
 
Naba Das 
  

https://casa.uno.edu/owa/redir.aspx?C=2d14193d47114d01938a4c6719d54f21&URL=mailto%3andas1%40uno.edu�
https://casa.uno.edu/owa/redir.aspx?C=2d14193d47114d01938a4c6719d54f21&URL=mailto%3abrice%40ltc.edu�
https://casa.uno.edu/owa/redir.aspx?C=2d14193d47114d01938a4c6719d54f21&URL=mailto%3andas1%40uno.edu�
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Appendix F 
 

Factor Analysis 

 

Factor 

Initial Eigenvalues Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 5.434 33.961 33.961 2.881 18.008 18.008 

2 1.835 11.471 45.432 1.572 9.826 27.835 

3 1.164 7.276 52.707 1.485 9.281 37.116 

4 1.123 7.017 59.725 1.292 8.077 45.192 

5 .887 5.544 65.268    

6 .802 5.015 70.283    

7 .737 4.606 74.889    

8 .660 4.127 79.016    

9 .614 3.838 82.854    

10 .570 3.564 86.419    

11 .463 2.891 89.310    

12 .432 2.703 92.013    

13 .373 2.329 94.342    

14 .342 2.135 96.477    

15 .301 1.884 98.361    

16 .262 1.639 100.000    

Extraction Method: Principal Axis Factoring. 
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Factor Matrixa 
 

a. 4 factors extracted. 14 
iterations required. 
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Rotated Factor Matrixa 
 Factor 
 1 2 3 4 

SelfDirectR .802 .110 .093 .162 

CourseUtilityR .767 .017 .184 .125 

Opper2IntracR .663 .128 .436 .167 

FreedomR .651 .189 .230 .091 

SupportR .542 .137 .511 .136 

EmailUseR .037 .621 .096 .116 

ComfwCompR .045 .568 .107 .182 

NavCourseR .274 .560 .222 .253 

InternetUseR .148 .556 .046 .230 

ComfSeekHelpR .414 .128 .644 .200 

InsInteractR .296 .211 .592 .276 

HrsSpentR .085 .064 .088 .010 

PSKILLSR .291 .132 .256 .602 

SSKILLSR .199 .160 .024 .554 

COMPASSR .037 .158 .040 .387 

PGPAR -.020 .157 .155 .310 

Extraction Method: Principal Axis Factoring.  
 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 6 iterations. 

Factor Transformation Matrix 

Factor 1 2 3 4 

1 .693 .378 .474 .391 

2 -.544 .740 -.109 .380 

3 -.330 -.545 .347 .689 

4 .341 -.113 -.802 .478 

Extraction Method: Principal Axis Factoring. 
Rotation Method: Varimax with Kaiser Normalization. 
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Appendix G 

Multiple Regression Model 
 

Correlations 
 
[DataSet1] C:\NDAS\UNO\DissSurveySPSS\DataSetFR121808.sav 

 

Correlationsa 
  PriorPrep ComfortWTech FSInteractions Motivation 

PriorPrep Pearson Correlation 1 .415** .428** .312** 

Sig. (2-tailed)  .000 .000 .000 

ComfortWTech Pearson Correlation .415** 1 .404** .289** 

Sig. (2-tailed) .000  .000 .000 

FSInteractions Pearson Correlation .428** .404** 1 .629** 

Sig. (2-tailed) .000 .000  .000 

Motivation Pearson Correlation .312** .289** .629** 1 

Sig. (2-tailed) .000 .000 .000  

**. Correlation is significant at the 0.01 level (2-tailed). 

a. Listwise N=380 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                

206 

 

 
 
 

Graph 
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Descriptive Statistics 
 Mean Std. Deviation N 

MTSCORE 81.80 10.507 380 

PriorPrep 13.71 2.728 380 

ComfortWTech 15.59 2.853 380 

FSInteractions 16.14 3.066 380 

Motivation 14.89 2.678 380 

 

 

Correlations 
  MTSCORE PriorPrep ComfortWTech FSInteractions Motivation 

Pearson Correlation MTSCORE 1.000 .294 .237 .390 .321 

PriorPrep .294 1.000 .415 .428 .312 

ComfortWTech .237 .415 1.000 .404 .289 

FSInteractions .390 .428 .404 1.000 .629 

Motivation .321 .312 .289 .629 1.000 

Sig. (1-tailed) MTSCORE . .000 .000 .000 .000 

PriorPrep .000 . .000 .000 .000 

ComfortWTech .000 .000 . .000 .000 

FSInteractions .000 .000 .000 . .000 

Motivation .000 .000 .000 .000 . 

N MTSCORE 380 380 380 380 380 

PriorPrep 380 380 380 380 380 

ComfortWTech 380 380 380 380 380 

FSInteractions 380 380 380 380 380 

Motivation 380 380 380 380 380 
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Variables Entered/Removed 

Model 
Variables 
Entered 

Variables 
Removed Method 

1 Motivation, 
ComfortWTech, 

PriorPrep, 
FSInteractionsa 

. Enter 

a. All requested variables entered. 

 

 

Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .426a .182 .173 9.555 

a. Predictors: (Constant), Motivation, ComfortWTech, PriorPrep, 
FSInteractions 

b. Dependent Variable: MTSCORE 

 

 

ANOVAb 

Model Sum of Squares Df Mean Square F Sig. 

1 Regression 7600.547 4 1900.137 20.812 .000a 

Residual 34237.650 375 91.300   

Total 41838.197 379    

a. Predictors: (Constant), Motivation, ComfortWTech, PriorPrep, FSInteractions 

b. Dependent Variable: MTSCORE 
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Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 51.843 3.582  14.473 .000   

PriorPrep .518 .208 .135 2.487 .013 .745 1.342 

ComfortWTech .189 .197 .051 .958 .338 .764 1.308 

FSInteractions .821 .222 .240 3.703 .000 .521 1.918 

Motivation .447 .236 .114 1.894 .059 .602 1.661 

a. Dependent Variable: MTSCORE 

 

 

Collinearity Diagnosticsa 

Model 
Dimen

sion Eigenvalue 
Condition 

Index 

Variance Proportions 

(Constant) PriorPrep 
ComfortWTec

h FSInteractions Motivation 

1 1 4.924 1.000 .00 .00 .00 .00 .00 

2 .028 13.368 .00 .32 .15 .11 .24 

3 .021 15.304 .06 .64 .50 .02 .00 

4 .016 17.543 .67 .00 .25 .28 .02 

5 .011 21.172 .27 .04 .10 .58 .74 

a. Dependent Variable: MTSCORE 

 

Residuals Statisticsa 
 Minimum Maximum Mean Std. Deviation N 

Predicted Value 66.52 90.64 81.80 4.478 380 

Residual -34.891 23.675 .000 9.505 380 

Std. Predicted Value -3.412 1.974 .000 1.000 380 

Std. Residual -3.652 2.478 .000 .995 380 

a. Dependent Variable: MTSCORE 
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Appendix H 

Logistic Regression Model 
 

Logistic Regression 
 
[DataSet1] C:\NDAS\UNO\DissSurveySPSS\DataSetFR121808.sav 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 380 100.0 

Missing Cases 0 .0 

Total 380 100.0 

Unselected Cases 0 .0 

Total 380 100.0 

a. If weight is in effect, see classification table for the total number of 
cases. 

 

Dependent Variable 
Encoding 

Original 
Value Internal Value 

Fail 0 

Pass 1 
 

Block 0: Beginning Block 

 

Classification Tablea,b 
 

Observed 

Predicted 

 PassCourseR Percentage 
Correct  Fail Pass 

Step 0 PassCourseR Fail 0 50 .0 

Pass 0 330 100.0 

Overall Percentage   86.8 

a. Constant is included in the model. 
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Classification Tablea,b 
 

Observed 

Predicted 

 PassCourseR Percentage 
Correct  Fail Pass 

Step 0 PassCourseR Fail 0 50 .0 

Pass 0 330 100.0 

Overall Percentage   86.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

Variables in the Equation 
  B S.E. Wald df Sig. Exp(B) 

Step 0 Constant 1.887 .152 154.624 1 .000 6.600 

 

 

Variables not in the Equation 
   Score Df Sig. 

Step 0 Variables PAP 28.318 1 .000 

CWT 18.377 1 .000 

IWF 53.049 1 .000 

MOT 31.230 1 .000 

Overall Statistics 60.892 4 .000 

 
 

Block 1: Method = Enter 

 

Omnibus Tests of Model Coefficients 
  Chi-square Df Sig. 

Step 1 Step 56.207 4 .000 

Block 56.207 4 .000 

Model 56.207 4 .000 
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Model Summary 

Step -2 Log likelihood 
Cox & Snell R 

Square 
Nagelkerke R 

Square 

1 239.720a .137 .254 

a. Estimation terminated at iteration number 6 because parameter 
estimates changed by less than .001. 

 

Classification Tablea 
 

Observed 

Predicted 

 PassCourseR Percentage 
Correct  Fail Pass 

Step 1 PassCourseR Fail 13 37 26.0 

Pass 7 323 97.9 

Overall Percentage   88.4 

a. The cut value is .500 

 

Variables in the Equation 
  

B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

  Lower Upper 

Step 1a PAP .142 .071 3.959 1 .047 1.152 1.002 1.325 

CWT .057 .062 .840 1 .359 1.058 .938 1.194 

IWF .188 .066 8.213 1 .004 1.207 1.061 1.373 

MOT .125 .079 2.511 1 .113 1.134 .971 1.324 

Constant -5.402 1.157 21.810 1 .000 .005   

a. Variable(s) entered on step 1: PAP, CWT, IWF, MOT. 
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Appendix I 

NIH Certificate 

 

 

   

 

Certificate of Completion 

The NIH Office of Human Subjects Research certifies that 
Nabakrishna Das successfully completed the National Institutes of 
Health Web-based training course “Protecting Human Research 
Participants”.  

Date: 04/02/2008  

Certification Number: 17130  
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Vita 

 

Nabakrishna Das, “Naba,” is an instructor at the Louisiana Technical College (LTC), 

Lafayette Campus, Louisiana. He is the department head of the Information and Communication 

Technology (ICT) department and the academic chair for the ICT programs at LTC Region 4. 

Mr. Das has been teaching at the LTC since 1990. He is a Cisco, Novell, and Microsoft certified 

professional/engineer. Originally from Assam, India, Mr. Das has a diverse educational and 

professional background that includes engineering, computer science, and education. 
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