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ABSTRACT 

CAMMY L. BOAZ 

SUCCESS RATES OF NON TRADITIONAL COLLEGE STUDENTS  
IN SUPPLEMENTAL INSTRUCTION SUPPORTED COURSES  

AT TEXAS WOMAN’S UNIVERSITY 
 

AUGUST 2016 

Nontraditional students often juggle more roles and face additional academic 

challenges compared to traditional students. Nontraditional students are returning to 

higher education in pursuit of change or betterment in their career path opportunities.  

They return focused on a goal, motivated to conquer the complex, concurrent roles that 

potentially hinder them from reaching their academic goals.  Recognizing the pressures 

of the many roles that nontraditional students are managing, Supplemental Instruction 

and Tutoring (SIT) provides a peer support system that is critical in connecting this type 

of student to the university.  This study compares success rates of nontraditional and 

traditional students enrolled in courses supported by a hybrid Supplemental Instruction 

(SI) program at Texas Woman’s University (TWU).   

This hybrid version was developed and implemented at TWU as part of the 

Comprehensive Student Success Program (CSSP) grant which captured data for four 

freshman level courses during Fall 2013, Spring 2014, Fall 2014, and Spring 2015.  By 

recognizing the growing presence of nontraditional students, institutions of higher 

education can provide programs to better support their academic goals. 
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CHAPTER 1 

INTRODUCTION 

Purpose of Study 

The main purpose of this study is to evaluate the success of non-traditional 

students that enrolled in courses supported by Supplemental Instruction and Tutoring 

(SIT) at Texas Woman’s University (TWU) in Fall 2013, Spring 2014, Fall 2014, and 

Spring 2015.  Supplemental Instruction (SI) is an academic assistance program facilitated 

by peer instruction to promote persistence and retention in historically high failure rate 

courses.  The SI model was designed by Dr. Deanna Martin in 1972 at the University of 

Missouri at Kansas City (UMKC).  A significant topic currently facing higher education 

is how to provide access to instruction and programs to enable non-traditional students to 

stay on track with their graduation goals.  This study examines how a hybrid form of 

supplemental instruction, called SIT, may provide the bridge to success in historically 

high failure rate courses at TWU. 

Limitations 

TWU’s unique demographic of registered students contains primarily women.  In 

Fall 2014, TWU’s Factbook reported an undergraduate population containing 

approximately 88.8% female and 11.2% male.  Of those undergraduate gender numbers 

32.9% are nontraditional students; 28.8% female and 4.1% male (Texas Woman's 

University Institutional Research and Data Management, 2015). The data 
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set for this research falls slightly short in representing the overall undergraduate 

population with only 9% of males being represented and only 11% of the dataset is 

categorized as nontraditional.   

Students self-declare an ethnicity during registration.  The Fall 2014 TWU 

Factbook reports ethnicity percentages as follows:  White 41.7%, African American 

21.5%, and Hispanic 24.4% (Texas Woman's University Institutional Research and Data 

Management, 2015).  The data set for this research contains 23.73% African American 

students and 29.15% Hispanic students but falls slightly short in representing Whites with 

only 31.15% which is possibly explained by the fact that SIT supports three of the four 

courses that are required for pre-nursing students.  The demographics of the SIT-

supported courses are similar to those of pre-nursing students.  TWU reported the 

ethnicity of entry nursing enrollment for Fall 2014 as 28.2% White, 24.4% African 

American, and 29.8% Hispanic (Texas Woman's University Institutional Research and 

Data Management, 2015).  In anticipation of future growth serving the Hispanic 

population, TWU applied for the designation as a Hispanic Serving Institution (HSI) in 

2015, which represents the growth of the Hispanic student population to 25% or greater 

of the total TWU population.    

TWU’s Supplemental Instruction and Tutoring (SIT) program is a hybrid program 

which differs from the traditional SI program since it contains a mandatory participation 

component.  There is no previous known research with the mandatory SI component to 

use as a reference point for comparison of academic success.  In general, students who 
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participate in SI demonstrate higher levels of achievement and greater persistence than 

those who do not participate. 

The courses included in this research are entry level courses with primarily 

freshman students enrolled but the courses are open to all student classifications, 

including post-bachelor students.  All student classifications (freshman, sophomore, 

junior, senior, and post baccalaureate) were included in the dataset. It is important to note 

post-bachelor degree earning students have already achieved prior academic success by 

earning an undergraduate degree.  Students who are repeating a course for a better grade 

are also included in this data set. 

Courses were selected prior to the start of the semester.  All students enrolled on 

the census date, 12th class day, were tracked for this study.  The requirements for the SIT 

component were included in each course syllabus. 

Assumptions 

Timely graduation is the end goal for every student.  Students who participate in 

SIT are expected to show an increase in academic success compared to those that did not.   

SI is not the only program that addresses student success on campus.  TWU offers 

students access to guidance in writing with the Write Site, assistance in science through 

the Science Learning Resource Center (SLRC) and tutoring in math through the Math 

and Technology Success Center (MTSC).  Students included in this research dataset also 

had access to these additional free services as well as the mandatory components of the 

SIT program. 
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Significance of Study 

According to a report from the U.S. Department of Labor, Employment, and 

Training Administration and the Office of Policy Development and Research, March 

2007, “there is an overarching issue in that traditional higher education programs and 

policies were created in an era when an eighteen to twenty-two-year-old, dependent, full 

time student coming right out of high school was the core market for higher education” 

(Chao, DeRocco, & Flynn, 2007).  Some programs are not well-designed for the needs of 

adult learners, most of whom are 25 years and older, independent, full time employees 

that may be also supporting dependents.  The essential elements of success in higher 

education need to be established early in a student’s academic career.  “A growing body 

of research suggests that some of those key elements include providing structure and 

intentionality, recognizing a student’s need for academic focus and social engagement, 

encouraging opportunities to engage outside the classroom and identifying the specific 

needs of individual students” (Feldman & Zimbler, 2011).  Supplemental Instruction 

addresses many of these key elements and has positively impacted students in fulfilling 

goals to keep them on track of their course completion goals for more than 40 years.  

The traditional supplemental instruction model was designed by the University of 

Missouri at Kansas City.  Their model offers one Supplemental Instruction (SI) leader per 

class, the SI leader attends class, take notes, creates lesson plans for SI sessions, and 

holds three to five weekly SI sessions for only the students in the course section the 

Leader attends. The traditional model makes the student’s attendance in SI voluntary.  
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TWU’s hybrid model, SIT, offers one Course Assistant Mentor (CAM) per course topic 

and one course assistant (CA) per section.  The CAM reviews and approves weekly 

lesson plans written by the course assistants, observes and evaluates SIT sessions to 

provide feedback on performance to the observed CAs, and then provides training and 

support throughout the semester to increase efficiency and effectiveness. The CAs attend 

class, take notes, interact in the classroom, and provide support to the instructor of record.  

CAs also create weekly lesson plans, hold three to five weekly SIT sessions, as well as 

track academic risk and alert the program coordinator to any other risks (social, financial, 

emotional) that are known.  In this hybrid model the student’s attendance in SIT is 

mandatory; there is an increased attendance requirement if deemed academically at-risk, 

as well as a mandatory meeting with the program coordinator to discuss strategies for 

success.  SIT sessions are open to all students enrolled in SIT-supported classes 

regardless of whether the session is facilitated by the CA who attends the student’s class.  

This variation allows students the opportunity to grapple with difficult concepts that are 

explained and presented in several ways as they interact with different groups of peers.  

In addition, opening up all SIT sessions to all students enrolled in SIT-supported sections 

affords students a broader opportunity to attend mandatory sessions.
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CHAPTER II 

LITERATURE REVIEW 

Supplemental Instruction (SI) is an academic support model that utilizes peer-

assisted study sessions outside the classroom, in which students compare notes, discuss 

readings, predict test items and develop tools for effective organization.  Developed at the 

University of Missouri - Kansas City in 1973, SI targets historically difficult courses by 

integrating course content with reasoning and study skills to increase student 

performance.  The research set forth, focuses on the success rates of students in 

supplemental instruction supported courses with an emphasis on the nontraditional 

students. 

In 2012, the Organisation for Economic Co-operation and Development (OECD), 

which globally promotes policies to improve economic and social well-being, listed 

Texas as one of several states experiencing skill deficits.  “Texas has a shortage of 

workers with the required skillset to meet the demands of the workforce resulting in lost 

revenue for the state” (THECB, 2015).  In May 2015, Dr. Carine Feyten, Chancellor and 

President of Texas Woman’s University, established a Strategic Retention Council at 

TWU recognizing student retention and persistence to graduation are now the focal points 

for state and federal conversations about educational policy.  She points out, “the newest 

strategic plan from the Texas Higher Education Coordinating Board (THECB) 60x30TX, 

focuses on the need for degree attainment particularly among nontraditional and at-risk
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populations”.  The THECB states “that the first goal in the plan, aims to increase the 

percentage of 25 to 34 year olds in Texas who hold a certificate or degree to 60 percent 

by 2030 for Texas to remain competitive and prosperous” (THECB, 2015).  TWU’s 

Supplemental Instruction and Tutoring program received a Recognition of Excellence 

award in July 2015 from the THECB.  The THECB Commissioner, Raymund Paredes, 

acknowledged the SIT program as “the kind of innovation that needs to be implemented 

state-wide to meet the goals of the 60x30TX strategic plan” (TxHigherEd, 2015). 

Supplemental Instruction (SI) provides students with gap-filling skills such as note 

taking, study skills, test taking strategies and critical thinking skills that potentially are 

lacking or need re-building.   

Defining Nontraditional Students 

The growing need for nontraditional students to attain a degree to experience 

career advancement is reaching critical levels in Texas.  According to the Center for 

Public Policy Priorities (CPPP), April 2015, “in Texas only 34 percent of adults ages 25 

to 54 obtain an associate’s degree or higher”, yet they forecast “that by 2020, 62 percent 

of jobs in Texas will require some form of postsecondary education” (Groves & 

Helmcamp, 2015).  This skill gap especially applies to nontraditional students, many of 

whom experienced some interruption in their pursuit for a degree in higher education.  

The National Center for Education Statistics (NCES) defines nontraditional students as 

those 25 years of age or older meeting at least one of seven characteristics:  delayed 

enrollment into postsecondary education; attends college part-time; works full time; is 
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financially independent for financial aid purposes; has dependents other than a spouse; is 

a single parent; or does not have a high school diploma (National Center for Education 

Statistics (NCES), U.S. Department of Education, 2002).  The nontraditional student 

could be pursuing a first degree, a change of careers, career advancement, or simply 

seeking additional credentials.  Whatever the case, nontraditional students struggle to find 

the balance between academic and life obligations.  The NCES states that “nontraditional 

students who enter postsecondary education seeking a degree are, in fact, less likely than 

traditional students to attain a degree or remain enrolled after five years” (Horn & 

Carroll, 1996).  The majority of nontraditional students see themselves primarily as an 

employee, which suggests that coursework does not receive priority for their time and 

energy.  Providing academic student support services like SI for nontraditional students 

can fill a critical need in encouraging retention, and successfully completing academic 

goals.
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CHAPTER III 

METHODOLOGY 

The purpose of Comprehensive Student Success Program (CSSP) was “to 

improve student success in postsecondary institutions by targeting student support 

interventions and enhanced faculty training to increase student completion and success 

rates in entry-level, gatekeeper courses” (Texas Higher Education Coordinating Board, 

2015).  CSSP was a grant funded program awarded by the Texas Higher Education 

Coordinating Board (THECB) and funded by the United States Department of Education.  

The goal of the TWU CSSP was to “raise success rates to at least 75% in each course. In 

addition, the program looked at each student holistically to determine academic and other 

risks which might adversely affect the student’s ability to be successful” (Carlsen-Landy, 

Falley, Wheeler, & Edwards, 2014).  TWU’s CSSP program received a Recognition of 

Excellence award in July 2015 from the THECB.   

During the term of the grant, data such as weekly attendance records and exam 

grades on each student in SIT-supported courses was collected.  The Program 

Coordinator tracked the attendance of each student and reported the total number of SIT 

sessions attended prior to each exam to both the instructor and student for verification.  

Following each exam, instructors provided individual scores to the program coordinator.  

These scores were used to identify the risk status of each student.  Students with overall 

scores below 70% were identified as being at risk and notified of the additional 
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requirements of meeting with the Program Coordinator to discuss strategies for success 

and to begin attending weekly SIT sessions.  At the close of the semester, common final 

exam grades and overall course grades were also collected and recorded. 

Supplemental Instruction targets high risk courses, as opposed to high risk 

students, to provide early intervention for students who demonstrate difficulty mastering 

concepts.  High risk courses are defined as courses in which the class average falls below 

70%.  At TWU, the following courses are among those identified to fit the criteria and 

were chosen for this study:  Microbiology, Introductory Chemistry, Elementary Statistics, 

and Algebra.  Participant recruitment occurred through a student’s enrollment in one or 

more of the SIT supported courses during Fall 2013, Spring 2014, Fall 2014, and Spring 

2015.  Data was collected about the participants enrolled in these courses as part of the 

Comprehensive Student Success Program (CSSP) grant.    

As stated in the course syllabus, mandatory student participation in SIT accounted 

for a specified percentage of each student’s course grade.  In Algebra, Statistics, and 

Chemistry, attending SI constituted 10% of the student’s grade; in Microbiology, SIT 

attendance provided a 10-point bonus on each of four exams taken during the semester. 

To fulfill the mandatory requirement, a student must participate in 4 SIT sessions, one 

prior to each exam.  If at any time following an exam, a student’s overall course grade 

falls below 70%, the mandatory requirement increased to weekly participation in SIT.  

Students are notified if their class standing is identified as at risk and are directed to begin 

attending weekly SIT sessions immediately.  In addition to the new participation 
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requirement, students are also required to meet with the SIT Program Coordinator.  The 

SIT Program Coordinator encourages students to discuss areas of difficulty, both in their 

coursework and outside the classroom.  The Coordinator extends guidance regarding 

topics such as note taking, time management, exam preparation, testing strategies, and 

also directs students to needed experts for guidance with financial needs, counseling, or 

academic advisory.   

The data contains a sample of 2,655 students enrolled in SIT supported courses:  

Microbiology, Introductory Chemistry, Elementary Statistics, and Algebra at TWU 

during Fall 2013, Spring 2014, Fall 2014, and Spring 2015.  A collective break down of 

the students: 609 in Elementary Statistics, 569 in Algebra, 670 in Microbiology, and 807 

in Introductory Chemistry. The data for this study is de-identified data collected during 

the CSSP grant.  Courses supported by SIT included during the period of the grant were 

Algebra, Elementary Statistics, Introduction to Chemistry, and Microbiology.  These 

courses are freshman level courses, and the two science courses are for non-science 

majors. 

Creating a prediction model for success is the starting point for analysis.  A model 

was obtained through the use of logistic regression in SPSS for the five variables: age, 

race/ethnicity, gender, success, and whether the student met the minimum mandatory SIT 

attendance.  The data was cleaned, read into SPSS and checked for missing values within 

each variable.  Logistic regression was run using the ENTER method and a model was 

obtained.  Examining and interpreting chi-squared statistics, pseudo-r2 values, and 
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classification tables provide the beginnings of this analysis.  Hosmer-Lemeshow statistics 

and p-values were used to test goodness-of-fit. 

Variables 

Independent Variables 

Independent variables included in this study are age, race/ethnicity, gender, and 

whether a student met minimum SI attendance requirements or not.   

The independent variable, age, was recoded as a dichotomous variable and named 

StudentType is shown in (3.1).  SPSS created a reference group within the categorical 

covariate feature, adjusting the reference category to first, establishing traditional 

students as the reference group.  

 StudentType =   �     0, 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 𝑠𝑠𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡 25 𝑦𝑦𝑠𝑠𝑡𝑡𝑡𝑡𝑠𝑠 𝑡𝑡𝑜𝑜 𝑡𝑡𝑎𝑎𝑠𝑠
1,   𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 25 𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡       

(3.1) 

Race/ethnicity, named ETHCODE shown in (3.2), was categorized as Black, 

White, Hispanic, and Other. The Other category included Asian, Hawaiian, Pacific 

Islander, International, and American Indian.  SPSS automatically created a reference 

group within the categorical covariates feature, adjusting the reference category to first, 

establishing White as the reference group; thus Black, Hispanic, and Other were 

compared to Whites.  
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ETHCODE =   �

0,   𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊
1,   𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

      2,   𝑊𝑊𝑊𝑊𝐻𝐻𝐻𝐻𝐵𝐵𝐻𝐻𝑊𝑊𝐵𝐵
3,   𝑂𝑂𝑊𝑊𝑊𝑊𝑊𝑊𝑂𝑂

 

(3.2) 

Gender, named GenderCode, is shown in (3.3), was also converted to the 

numerical code: 

GenderCode =   �0, 𝑀𝑀𝑡𝑡𝑡𝑡𝑠𝑠     
1,   𝐹𝐹𝑠𝑠𝐹𝐹𝑡𝑡𝑡𝑡𝑠𝑠 

(3.3) 
 

Meeting the minimum SIT attendance requirement was named SITMin and 

converted to the numerical code as shown in (3.4): 

SITMin =   �           0, 𝐷𝐷𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡 𝐹𝐹𝑠𝑠𝑠𝑠𝑡𝑡 𝑡𝑡ℎ𝑠𝑠 𝑡𝑡𝑠𝑠𝑟𝑟𝑠𝑠𝑡𝑡𝑡𝑡𝑠𝑠𝐹𝐹𝑠𝑠𝑡𝑡𝑡𝑡     
1,   𝐷𝐷𝑡𝑡𝑡𝑡 𝐹𝐹𝑠𝑠𝑠𝑠𝑡𝑡 𝑡𝑡ℎ𝑠𝑠 𝑡𝑡𝑠𝑠𝑟𝑟𝑠𝑠𝑡𝑡𝑡𝑡𝑠𝑠𝐹𝐹𝑠𝑠𝑡𝑡𝑡𝑡  

(3.4) 

 

Dependent Variable 

The dependent variable is success in the class. For this study, success is defined as 

ending the course with a C or better and the lack of success is defined as ending the 

course with a grade of D, F, or W (withdrawing from the class).  Since the dependent 

variable is binary, “successful or not successful” the appropriate statistical analysis is 

logistic regression analysis.   Statistical Packages for the Social Sciences (SPSS) was 

used to run analysis. 
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The dependent variable employed in this study is Success. Success is defined as 

successfully completing the course with the grade of an A, B, or C; non-success is 

defined with the course grade of D, F, or W.  Course grades were dummy coded into the 

dichotomous variable success/non-success, as shown in (3.5).  For this study, success is 

dichotomous:  either the student successfully completed the course or they did not.   

SUCCESS =   �0, 𝑐𝑐𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠 𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠 𝑡𝑡𝑜𝑜 𝐷𝐷,𝐹𝐹, 𝑡𝑡𝑡𝑡 𝑊𝑊
1, 𝑐𝑐𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠 𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠 𝑡𝑡𝑜𝑜 𝐵𝐵,𝐵𝐵, 𝑡𝑡𝑡𝑡 𝐵𝐵   

(3.5) 

Hypothesis 

The main issue to be explored in this research study is whether age has an impact 

on academic success in SIT-supported courses. 

H0:  Age has no impact on academic success in SIT-supported courses. 

Ha:  Age has an impact on academic success in SIT-supported courses. 

 This research will compare traditional and nontraditional students’ performance in 

SIT-supported courses from Fall 2013 through Spring 2015.  The expected results are that 

white, traditional, females, having met SI requirements would perform better in the SIT 

supported courses.   

The literature reveals that relatively little is known about the success of non-

traditional students in SI supported courses. Consequently, this research aims to narrow 

the gap and conduct research into success of non-traditional students in comparison to 



15 
 

traditional students registered in SI supported courses. The results could be used to 

provide recommendations to the university to further implement and support the program 

at TWU. 

Data Analysis 

Descriptive statistics are used to provide characteristic details regarding the 

students presented in this research. The data set contains a sample of 2,655 students 

enrolled in one or more SIT supported courses.  The data represents 9.0% male students 

and 91.0% female students.  Of the 2,655 students enrolled in SIT-supported courses, 827 

are White, 630 are African American, 774 are Hispanic, and 424 are classified as Other.  

The age of students ranges from 16 to 61 years old.  Students classified as traditional (age 

24 and under) represent 89.0% of the data set while nontraditional (age 25 and older) 

represent 11%.  See Table 1 in Chapter IV for details on each variable.   

The selection of Logistic Regression as the method for analysis is appropriate 

with modeling outcomes of dichotomous, dependent variables.  This model uses the 

logistic function to estimate the probabilities of a relationship between a dichotomous 

response variable and one or more predictor variables.  Specifically, logistic regression 

analysis is used to identify the impact of age, gender, race/ethnicity, and meeting the 

minimum attendance requirement on success in SIT-supported courses.  
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CHAPTER IV 

RESULTS 

Chapter IV includes descriptive and binary logistic regression analysis of the data.  

The variables were categorized and uploaded using SPSS for analysis.  The binary 

logistic regression analysis results are presented.  Output tables are provided to assist in 

the understanding of the analysis. 

Descriptive Statistics of Participants 

 Descriptive statistics of the dependent and predictor variables are presented in 

Table 1.  The average age of a nontraditional student enrolled in at least one SIT-

supported course is 31.62.  The majority of students are categorized as traditional with an 

average age of 19.71.  The percentage of female students enrolled in SIT-supported 

courses at TWU is 91.0% which represents the overall student population at TWU.  The 

focus of this research is nontraditional students’ success compared to traditional students.  

Table 1 shows the success of nontraditional students within the category of nontraditional 

as 61.4% compared to traditional students within the category of traditional students as 

67.5%. The overall success rate of all students is 66.9%.  Of the overall success, 

nontraditional students represent 10.1% and traditional students represent 89.9%.  

Clearly, nontraditional students are underperforming in these historically high failure rate 

courses even with SIT support added for additional support.  



17 
 

Traditional students are also struggling to reach success in these same courses but are 

performing better than their nontraditional peers.  

Table 1 

Descriptive Statistics of Participants  

Predictors N Percent Mean 
Age 
16-19 years 
20-24 years 
25-29 years 
30-34 years 
35-39 years 
40-44 years 
45-49 years 
50-54 years 
55-59 years 
60-61 years 
 

 
1309 
1053 
160 
66 
21 
17 
17 
7 
1 
4 

 
49.3% 
39.7% 
6.0% 
2.5% 
0.8% 
0.6% 
0.6% 
0.3% 
0.04% 
0.2% 

21.03 years 
 
 
 
 
 
 
 
 
 
 

Student Type 
All Traditional (24 and under) 
Male  
Female 
Successful 
Non-successful  
 
All Nontraditional (25 and older) 
Male  
Female  
Successful 
Non-successful 

 
2362 
184 
2178 
1595 
767 
 
293 
55 
238 
180 
113 

 
89.0% 
7.0% 
82.0% 
67.5% 
32.5% 
 
11.0% 
2.0% 
9.0% 
61.4% 
38.6% 

 
19.71 years 
 
 
 
 
 
31.62 years 
 

 
 
 

Gender 
All Female students 
All Male students 

 
2416 
239 

 
91.0% 
9.0% 

 
 
 

Race/Ethnicity 
White 
African American 
Hispanic 
Other 

 
827 
630 
774 
424 

 
31.1% 
23.7% 
29.2% 
16.0% 
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SIT Minimum (4 visit min) 
Met SIT Minimum 
Did Not Meet SIT Min 

 
1753 
902 

 
66.0% 
34.0% 

5.53 visits 
7.48 visits 
1.74 visits 
 

Success (A,B,C) 
A 
B 
C 
Of Successful students: 
Traditional students 
Nontraditional students 
 
Non-Success (D,F,W) 
D 
F 
W 
Of Non-successful students: 
Traditional students 
Nontraditional students 
 

1775 
631 
643 
501 
 
1595 
180 
 
880 
278 
339 
263 
 
767 
113 

66.9% 
23.8% 
24.2% 
18.9% 
 
89.9% 
10.1% 
 
33.1% 
10.5% 
12.8% 
9.9% 
 
87.2% 
12.8% 

6.49 visits 
 
 
 

 
 
 
 

3.60 visits 
 
 
 
 

Courses - SCIENCE 
Microbiology 
Chemistry 

1477 
670 
807 

55.6% 
25.2% 
30.4% 

 
 
 
 

Courses – MATH 
Elementary Statistics 
Algebra 

1178 
609 
569 

44.4% 
22.9% 
21.4% 

 
 
 
 

N=2655 

Binary Logistic Regression Analysis 

Logistic Regression output opens with Block 0, which contains several tables 

summarizing only the dependent variable, success.   The data set contains a sample size 

of 2,655 students with no missing cases. 
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Table 2         

Case Processing Summary for Block 0 

Unweighted Casesa N Percent 
Selected Cases Included in Analysis 2655 100.0 

Missing Cases 0 .0 
Total 2655 100.0 

Unselected Cases 0 .0 
Total 2655 100.0 
Note. If weight is in effect, see classification table for the total number of 
cases. 
 

SPSS will run logistic regression using success as the dichotomous, dependent 

variable and is coded as seen in Table 3 with Not Successful=0, Success=1. 

 
Table 3     

Dependent Variable Encoding 

Original Value Internal Value 
Not Successful 0 
Successful 1 

 
Independent, categorical variables are assigned parameter coding which is used to 

assist in interpreting the data later on (see Table 4).   Baseline reference variables are 

white, traditional, females that did meet minimum SIT requirements and are indicated 

with a parameter code of .000. 
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Table 4      

Categorical Variables Coding 

 
Frequency 

Parameter coding 
(1) (2) (3) 

ETHCODE White 827 .000 .000 .000 
African American 630 1.000 .000 .000 
Hispanic 774 .000 1.000 .000 
Other 424 .000 .000 1.000 

SITMin Did Not Meet 
Min 

902 1.000 
  

Did Meet Min 1753 .000   
StudentType Trad 2362 .000   

NonTrad 293 1.000   
GenderCode Male 239 1.000   

Female 2416 .000   

 
Within the Table 5 Classification Table for Block 0, the proportion of cases 

predicted for success equaled  1775
2655

= 0.6685 ≈ 66.9%.    This suggests that without the 

introduction of the predictor variables, about 67% of the overall case outcomes of 

success/not success were correctly predicted.   
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Table 5      

Classification Tablea,b for Block 0 

 

Observed 

Predicted               
         SUCCESS 

Percentage 
Correct 

 Not 
Successful Successful 

Step 0 SUCCESS Not Successful 0 880 .0 
Successful 0 1775 100.0 

Overall Percentage   66.9 
Note. Constant is included in the model. The cut value is .500. 
 

 
This results in the predicted odds of success as 1775

880
= 2.017 as reflected in 

column Exp(B) of Table 6.  The predicted odds of success are based on the constant, 

success, without other predictors included in the model.  This model is statistically 

significant at a significance level of .000 with one degree of freedom. 

Table 6     

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 
Step 0 Constant .702 .041 289.626 1 .000 2.017 

 
SPSS secondary output, named Block 1: Method = Enter, produces additional 

supporting tables regarding the goodness of fit, pseudo-R2 values, a new predictive 

model, and details on the variables in the equation. 
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The Omnibus Tests of Model Coefficients Table 7 is a test of the null hypothesis 

that adding all variables to the model has not significantly increased the ability to predict 

success of the students.  Results show Chi-square of 711.075 with 6 degrees of freedom, 

significant beyond .001.  The decision is to reject the null hypothesis and accept the 

alternative hypothesis that adding all variables to the model has significantly increased 

the ability to predict success of the students.  Step, Block, and Model are the same since 

all variables were entered in the model at the same time as seen in Table 7.  The overall 

fit of this model is good and is an improvement over the baseline model. 

Table 7      

Omnibus Tests of Model Coefficients 

 Chi-square Df Sig. 
Step 1 Step 711.075 6 .000 

Block 711.075 6 .000 
Model 711.075 6 .000 

 
-2 Log likelihood statistic is 2661.841 as seen in Table 8.  This statistic measures 

how poorly the model predicts success, the smaller the statistic, the better the model.  

Although SPSS does not give this statistic for the model that had only the intercept, the 

researcher believes the value to be 3,372.916.  Adding all variables to the model reduced 

the -2 Log Likelihood statistic by 3372.916-2661.841 = 711.075, the Chi-square statistic 

mentioned previously in the Omnibus table (see Table 7).  The pseudo R2 statistics, 

Nagelkerke R2 = .327 and Cox & Snell R2 = .235, indicated between 23.5% and 32.7% of 

the variability in success was explained by the predictor variables used as seen in Table 8. 
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Table 8        

Model Summary 

Step -2 Log likelihood 
Cox & Snell R 

Square 
Nagelkerke R 

Square 
1 2661.841a .235 .327 
Note. Estimation terminated at iteration number 5 because parameter 
estimates changed by less than .001. 
 

Hosmer and Lemeshow Test, seen in Table 9, further supports the goodness of fit 

of this model with a chi-square value of 3.546 with 6 degrees of freedom and a 

significance level of .738.  With this test, the researcher desires a significance level 

greater than .05 which indicates to fail to reject the null hypothesis. 

Table 9       

Hosmer and Lemeshow Test 

Step Chi-square Df Sig. 
1 3.546 6 .738 

 
Within the Classification Table, labeled Table 10, the proportion of cases 

predicted for success with all predictor variables included in the model is  2051
2655

=

0.7725 ≈ 77.3%.  This is an increase in prediction power of success by 10.4%. The 

model sensitivity was 82.9% which indicates that 82.9% of student success was correctly 

predicted. 
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Table 10        

Classification Tablea for Block 1 

 

Observed 

Predicted 
 SUCCESS 

Percentage 
Correct 

 Not 
Successful Successful 

Step 1 SUCCESS Not Successful 579 301 65.8 
Successful 303 1472 82.9 

Overall Percentage   77.3 
Note. The cut value is .500. 
 

The overall model (see Table 11), with all variables included, contains the 

strongest predictors of success found to be race/ethnicity, age, and meeting the minimum 

SIT requirement.  Individually, these three variables were found to be statistically 

significant at a value of p=.05 or less.   Although gender is not significant at p=.088, the 

variable adds to the overall predictive power of the model. 
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Table 11     

Variables in the Equation 

 
B S.E. Wald 

D
f Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 
Step 
1a 

White   72.717 3 .001    
AfricanAmerican -1.095 .134 66.820 1 .001 .334 .257 .435 
Hispanic -.766 .129 35.286 1 .001 .465 .361 .599 
Other -.428 .158 7.369 1 .007 .652 .478 .888 
GenderCode(1) .291 .171 2.919 1 .088 1.338 .958 1.869 
StudentType(1) -.438 .153 8.145 1 .004 .646 .478 .872 
SITMin(1) -2.341 .099 555.033 1 .001 .096 .079 .117 
Constant 2.250 .114 388.675 1 .001 9.484   

Note. Variable(s) entered on step 1: ETHCODE, GenderCode, StudentType, SITMin. 
 
 

The B values in Table 11 are overwhelmingly negative. The results indicate that 

the race/ethnicity categories of African American, Hispanic, and Other with negative B 

values of -1.095, -.766, and -.428 respectively were less likely to be successful than 

White students enrolled in SIT-supported courses.  Nontraditional students were also less 

likely to be successful than traditional students enrolled in SIT-supported courses with a 

negative B value of -.438.  Students that did not meet the minimum SIT attendance 

requirement of 4 visits were less likely to be successful than students that fulfilled the 

requirement with a B value of -2.341. 

 Each exponentiated regression coefficient (Exp(B)), referred to as odds ratio, 

represents the ratio of two odds, holding all other variables constant.  In this research, 
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odds ratio values are less than one for all statistically significant predictor variables 

including race/ethnicity, age, and meeting the minimum SIT requirement. Looking at the 

column for odds ratio, nontraditional students are approximately 0.646 times as likely to 

be successful in a SIT-supported course as a traditional student and the odds could be as 

much as .478 times or as little as .872 times smaller with 95% confidence.  Students that 

did not meet the minimum SIT attendance requirement of 4 visits were .096 times as 

likely to be successful as students that did meet the requirement.  African Americans, 

Hispanic, and Other race/ethnicity categories were 0.334, 0.465, and 0.652 respectively 

times as likely to be successful in SIT-supported courses as White students. 

Hypothesis Findings 

 H0:  Age has no impact on academic success in SIT-supported courses. 

Ha:  Age has an impact on academic success in SIT-supported courses. 

When logistic regression was conducted to look at success for the predictor 

variables of age, gender, race/ethnicity and meeting the minimum SIT requirement, 

statistical significance was found in all cases with the exception of gender.  The number 

of men in the data set was too small to conclusively compare the performance of men to 

women, but gender does contribute to the prediction power of the analysis.  The primary 

focus of the research was on age.  The analysis results identify that the nontraditional 

group (age 25 and older) are not as successful as traditional students in the courses 

supported by SIT.  A decision to reject the null and accept the alternative hypothesis was 



27 
 

made.  There were statistically significant results to show that age does impact success in 

SIT-supported courses. 

Summary 

The purpose of this study was to evaluate and compare the success rates of nontraditional 

and traditional students enrolled in at least one SIT-supported course during Fall 2013, 

Spring 2014, Fall 2014, and Spring 2015.  Significant differences were found in success 

rates between nontraditional and traditional students.  The analysis highlighted the lack of 

success of nontraditional students resulting in a hypothesis decision to reject the null and 

accept the alternative hypothesis that age does impact success in SIT-supported courses.  
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CHAPTER V 

CONCLUSION 

 The purpose of this study was to examine and compare success rates of traditional 

and nontraditional students in SIT-supported courses with an emphasis on nontraditional 

students.  SIT-supported courses were identified by historical high failure or withdrawal 

rates and entry-level courses fulfilling core degree requirements.  The SIT program 

supported those courses with additional opportunities to gain mastery of foundational 

concepts outside the typical lecture classroom setting through the implementation of 

peer-to-peer group mentoring sessions.  The utilization of key learning theories and 

critical thinking skills were introduced and developed during each session to encourage 

students to strengthen their own processing abilities with a goal of positively influencing 

the students’ success in coursework.  Current literature acknowledges and recognizes the 

obstacles of nontraditional students in higher education but no known research has 

evaluated the impact of SI on success rates of nontraditional students.  The intent of this 

study was to address the gap in research and assess if SIT-supported courses influenced   

the success of nontraditional students. 

 Statistical significance in success rates of traditional and nontraditional students 

were found.  Traditional students were positively affected by the SIT-supported courses 

in comparison to the nontraditional students.  Calculating success rates by isolating 
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nontraditional students from traditional students produced an overall success rate of 

61.4% for nontraditional which just fell short of the traditional students at 67.5%.   

Table 12 provides a comparative overview of the impact on students’ success by 

participation and nonparticipation in SIT. The table indicates the gap between traditional 

and nontraditional students’ performance is negated by participation in supplemental 

instruction. Overall in all SIT-supported courses, nontraditional students who attended 

the minimum number of four SIT sessions achieved an 83.89% success rate compared to 

traditional students’ success rate of 82.13%. Participation in supplemental instruction 

offers nontraditional students to close the achievement gap between nontraditional and 

traditional students. The comparison of the values in all other categories are similar to 

one another with the exception of nontraditional students’ success in SIT-supported 

Algebra.  Nontraditional students, with an overall success rate of 50.00%, underperform 

in Algebra when compared to traditional students who have an overall success rate of 

80.34%. There may be a variety of explanations for this significant difference. Future 

research may reveal reasons for this disparity. Without mastery of Algebra, nontraditional 

students are missing the key elements of foundational mathematics which carry over into 

so many other courses such as Statistics, Chemistry, Physics, and Calculus.   
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Table 12 

Comparative Success by Case: Traditional and Nontraditional 

 

The study also demonstrated that race/ethnicity is a factor in the rate of success 

for students enrolled in these high failure rate courses.  Historically, in research, White 

students outperform other races/ethnicities.  This research found White students to be 

more successful than any other racial or ethnic group enrolled in SIT-supported courses.   

Fulfilling the mandatory attendance in SIT sessions also provided a positive, 

significant outcome for success compared to those that did not meet the requirement 

which supports past research done in the field of SI.   

 Although the results suggest that there were no significant findings for gender, the 

variable did provide an increase in the overall predictive power of success.  The unique 
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gender composition at TWU may not provide the necessary population size to evaluate 

the effect of gender on success in SIT-supported courses. 

 Studies such as this one demonstrate the impact that SIT has on historically high 

failure rate and withdrawal courses for both traditional and nontraditional students at 

TWU but not all possibly factors were considered.  Recognizing and analyzing other 

factors and interactions of other factors will produce a stronger prediction model for 

success.  A stronger model then becomes a useful tool in planning, developing, and 

implementing stronger programs to support retention and timely degree completion. 

Limitations 

A possible limitation to the generalizability of this study is TWU’s 90% female 

population.  Although gender was not a significant factor in this research it may prove to 

be when there is a larger number of males included in the study.  Interactions were not 

explored and may also impact the outcomes for nontraditional students.    

Future Research 

 Although this study has statistically significant results, there are many more 

possibilities to consider when looking at success and the impact of SI on high failure rate 

courses. Future research should include exploration of variable interactions by including 

crosstab analysis and interactions within the regression model.  Another potential project 

is to evaluate success with the dataset but remove post baccalaureate students as they 
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have already proven previous success through degree completion.  In addition, 

duplication of students due to retaking the course for a better grade could be removed and 

only the best course grade earned in each SI-supported course should be evaluated.  

Expanding the dataset to include exact SIT session attendance prior to each exam may 

more accurately report a student not only attended the required number but the student 

also attended the required number of times prior to each exam.  Such research may more 

accurately account for the impact of participation on an at-risk student.  This inclusion 

could also be used to follow the participation on nontraditional students to better identify 

their needs of support.  

 Predicting success for nontraditional students participating in SIT-supported 

courses needs to be examined from several other angles.  One of which could include 

looking at age as a continuous, categorical variable and success for correlation, focusing 

on the trends of success from age 25 to 61 and their participation in SIT sessions.  

Another possible study could include a qualitative approach to collect feedback from 

participating students on their pre and post experiences with SIT, the CAs, the Instructor, 

and their perceived challenges and expectations towards success in the course.  
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