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ABSTRACT

DAVID CHASE LEWIS
IDENTIFYING AT-RISK STUDENTS IN A VIRTUAL LEARNING ENVIRONMENT 
Under the direction of MARY NELL MCNEESE, Ph. D.

This study examined seventh grade predictor variables for predictive power in 

identifying students at-risk of not meeting 8th grade state standards in English Language 

Arts and mathematics in a Georgia Virtual School. This study involved 1213 participants 

from the 2012/2013 eighth grade class in the selected virtual school. This quantitative 

study utilized correlation analysis to determine the linear relationship between not 

meeting 8th grade state standards in English Language Arts and mathematics and the 

predictor variables. Logistic regression analysis determined which set of predictor 

variables best predicted the student outcome.

The analysis indicated that Previous Year’s English Language Arts CRCT score

thwas the most significant predictor of a student meeting or not meeting 8 grade English 

Language Arts state standards. A regression model using the eleven, predictor variables 

was able to correctly classify 96.1% of the total cases for meets/does not meet 8th grade 

state standards in English Language Arts. This finding provides the studied virtual 

school a highly predictive model for identifying students that are at-risk for not meeting 

state standards in English Language Arts based on Previous Year’s English Language 

Arts CRCT Score.



Previous Year’s Math CRCT score was most significant in predicting student 

meeting or not meeting 8th grade mathematic state standards. A regression model using 

the eleven predictor variables was able to correctly classify 81.6% of the total cases for 

meets/does not meet 8th grade state standards in mathematics. This model included two 

significant predictor variables: Previous CRCT Math score (p < .001) and Gifted Status 

(p = .012). The test for the assumption of linearity was violated; therefore, even though 

this model is still considered strong, additional research should be performed before the 

model for predicting math end status is used for classifying students at being at-risk.

Recommendations include that this study should be replicated in virtual schools 

with similar demographics in order to determine accuracy; that a follow-up study analysis 

of the models developed in this research should be performed in order to determine their 

effectiveness; and student attendance and participation records for online classrooms 

should be collected for the purpose of analysis.



CHAPTER 1 

INTRODUCTION TO THE STUDY 

Virtual learning is a step in the evolutionary educational environment that 

provides alternative learning opportunities to students to the common brick-and-mortar 

school setting. In this chapter, a brief introduction to virtual learning and the necessity 

for researching 8th grade virtual learners in order to develop a predictive model for 

identifying students that are at-risk of not meeting state standards.

Background

Distance education has been an option for promoting one’s knowledge and 

abilities for the last 200 years (Casey, 2008). Since the first vocational course offering 

distance learning delivered by the United States Postal Service (Mathews, 1999), colleges 

began taking advantage of this new type of learning environment. In 1892, the first 

documented college-level, distance learning course was being offered by mail (Hansen, 

2001). Interestingly, distance education has progressed along with the improvements in 

technology. In the 1920s, taking advantage of recent advances in technology, colleges 

began to offer distance learning courses using radio broadcasts (Casey, 2008). Later in 

the mid-1930s, television replaced radio in the delivery of distance learning. The 

University of Iowa became the first college to offer distance learning through television 

broadcast (Casey, 2008). Although many of these previous technologies remain in use to 

this day, the newest technological breakthrough has been become the most popular and
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preferred method for utilizing distance learning. In 1990, two men by the names of Tim 

Bemers-Lee and Robert Cailiau created the “World Wide Web” on the computer(Jian- 

Zhong, 2000). With the invention of the Internet, online distance learning was bom.

Just as in history of distance learning, online distance learning had been 

predominantly dominated by college-level courses (Robles, 2011). However, there is 

evidence that distance learning is being used more and more by primary and secondary 

education levels. The National Center for Education Statistics (2008) has done extensive 

research to find trends in primary and secondary education as it relates to online distance 

learning. Between the years of 2002-03 and 2004-05 school years, there has been a 

nearly doubled increase in the number of enrolled students in online distance learning 

courses. Of those districts that currently offer online distance learning to students, 

seventy-five percent of them have plans for expanding their current online distance 

learning programs in the future.

At-Risk Students

There are many reasons why a student can be at-risk or placed in an at-risk 

situation (Australian Bureau of Statistics, 2009). Some of the reasons students have been 

considered at-risk for failing academically are: low socioeconomic status, residing in a 

single-parent home, changing schools in the middle of the academic school year, below- 

average grades in middle school, being retained in school, and having older siblings who 

left high school before completion (Spring, 2010). It is not uncommon for an at-risk 

student to drop out of school in ninth grade or sometime during high school (Shannon & 

Bylsma, 2006).
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The National Center for Education Statistics (1992), conducted a comprehensive 

study which analyzed students from almost 1,000 different schools in the United States as 

they transitioned from eighth grade, through high school, and on to postsecondary 

opportunities. This extensive study identified factors and characteristics of students that 

would be considered at-risk of dropping out of school. These factors and characteristics 

included Students from single-parent families; students who were overage for their peer 

group; students who had frequently changed schools; students whose parents were not 

actively involved in the student’s school; students whose parents never talked to them 

about school-related matters; students whose parents held low expectations for their 

child’s future educational attainment; students who repeated an earlier grade; students 

who had histories of poor grades in mathematics and English; students who did little 

homework; students who often came to school unprepared for classwork; students who 

frequently cut class; students who were otherwise frequently tardy or absent from school; 

students who teachers thought were passive, frequently disruptive, or inattentive; students 

who teachers thought were underachievers; and students from urban schools or from 

schools with large minority populations.

Hanewald (2011) states that there are many physical (i.e. self-harming, 

deteriorating appearance), emotional (i.e. challenging behavior), and economic (i.e. 

unemployment, low-income wages) consequences associated with dropping out of 

school. For this reason, it is the moral obligation of educators to identify those students 

that are at-risk in order to implement early interventions for the wellbeing of the future of 

the students (Hanewald, 2011).
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Use of Technology for At-Risk Students

Interventions are the key to assisting at-risk students (Means, Chelemer, &

Knapp, 1991). Commonly used interventions (i.e. phonetic decoding and arithmetic 

operations) used for students that are at-risk are not considered to be most helpful by 

many experts. These intervention methods that focus on “the basics” of learning exclude 

advanced cognitive development such as reasoning activities, reading for meaning, and 

communicating in written form students (Means, Chelemer, & Knapp, 1991). These 

same experts call for learning activities to be rigorous and involve tasks that are relevant 

to real life (Means, Chelemer, & Knapp, 1991). One of the many ways to offer rigorous 

and authentic tasks is through the use of technology with education (Means et al., 1993).

The call for using technology with at-risk students may promote the enrollment of 

at-risk student in online distance learning schools. Furthermore, online distance learning 

schools may begin to serve as an intermediary place for at-risk students in between a 

traditional classroom and permanently dropping out of school (Bickham, 2009).

Early Identification of At-Risk Students

Laws such as The No Child Left Behind Act of 2001 (NCLB), the 1997 

Amendments to the Individuals with Disabilities Education Act (IDEA), and the 

Individual with Disabilities Improvement Act (IDEA) mandates have been developed to 

help students that may have difficulties learning academically. Initially, a popular 

method for identifying students with learning disabilities was named the Discrepancy 

Model (O'Donnell & Miller, 2011). The purpose of the discrepancy model was to 

identify inconsistencies between performance (often measured with classroom 

performance or a performance on tests) and ability (often measured by IQ) (Siegel,
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2011). Recently, response to intervention (RTI) has gained popularity for identifying 

students that have difficulty learning academically (O'Donnell & Miller, 2011). RTI is a 

proactive approach for systematically applying research-based teaching/learning 

strategies to underperforming students with the purpose of preventing student failure and 

identifying possible biologically-based learning disabilities (Detgen, Yamashita, Davis,

& Wraight, 2011). These two frameworks (the Discrepancy Model and RTI) for 

identifying students who should receive learning interventions only focus on academic 

attributes. Research has shown that there is no single variable that can predict a student 

dropping out of school (Rumberger, 2001). Therefore, reliance on these frameworks for 

early identification of students who will eventually drop out of school is insufficient. 

Coley (1995) and Drapela (2006) found that waiting until high school years to offer 

student interventions is almost always unsuccessful in preventing students from dropping 

out of school. Therefore, earlier interventions are required. Research has given academic 

institutions as the middle school levels hope in being able to identify students who are at 

higher risks of dropping out of school later in life (Balfanz, Herzog, & Maclver, 2007; 

Kennedy & Monrad, 2007).

Statement of the Problem

Distance learning has been an educational option for college-level students for 

many years. As technology improves, so does the availability of distance learning.

Online distance learning is becoming more popular and available to primary, middle 

school, and high school grade levels (Patrick, 2011).

The dropout/failure rate of students in high school is of great concern in the 

United States. Studies (e.g., Suh, S., Suh, J. & Houston, 2007; Jimerson, Anderson, &
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Whipple, 2002; Battin-Pearson, Newcomb, Abbott, Hill, Catalano, & Hawkins, 2000; 

Rumberger, 1987), have been performed in order to try to identify variables that would be 

useful in predicting students that are at-risk of either dropping out of school or failing. 

Additional research (e.g., Means, Chelemer, & Knapp, 1991; Coley, 1995; Drapela,

2006) has also searched for ways of reaching students that are at-risk of dropping out or 

failing school. Because a great deal of research (e.g., Means, Chelemer, & Knapp, 1991; 

Means, Blando, Olson, Middleton, Morocco, Remz, & Zorfass, 1993) has shown that the 

use of technology could prove to be useful with assisting at-risk students in staying 

successful in school, online distance learning may be a resource that could prove to be a 

favorable learning tool. It is for this reason that virtual learning environments should be 

investigated in order to identify which students would still be at-risk even with the use of 

technology. Because technology is being used as a means for reaching at-risk students, it 

would appropriate to expect more students that are at-risk to participate in virtual 

learning. This possibility of at-risk students participating more in virtual learning adds to 

the importance to investigate virtual learners in order to identify students that would 

continue to be considered at-risk even in a virtual learning environment.

While research has been done to identify key variables in predicting at-risk 

students in a brick and mortar school, research has not been performed for identifying 

key variables for predicting student failure in an online distance learning school. It is 

also importance to identify students that are at risk before they enter high school (Coley, 

1995; Drapela, 2006). Because technology is being used to reach at-risk students and the 

growing popularity of virtual learning environment for younger-aged students, there is a 

lack of research that may help educators in online environments appropriately assign
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interventions for students who are on a track for dropping out of school (through searches 

in Proquest Dissertation Abstracts, Proquest Education Journals, Proquest Education Full 

Text, and the American Journal of Distance Education of West Georgia).

Purpose of the Study 

The purpose of this study was to develop a predictive model for the selected 

virtual school, similar online distance learning schools, and online distance learning 

schools with individual similar predictive populations (i.e., special education, gifted, and 

high population of Caucasian students) to identify potential eighth grade students who 

will not meet state standard in mathematics based on previous student data records in a 

Georgia online distance learning school. Many factors were identified as contributing to 

students failing academically (e.g., Suh et al., 2007, Jimerson et al., 2002; Battin-Pearson 

et al., 2000; Rumberger, 1987). These factors include: previous grade scores in English, 

reading, and math, gender, final course math grade, final course English grade, student 

status (special education, gifted, none), number of absences, number of discipline 

referrals, number of times a student has been retained, and low SES. The identified 

factors in this study are referred to as predictor variables. For purposes of this study, the 

predictor variables were (a) seventh grade Criterion-Referenced Competency Test 

(CRCT) English scores (Neild & Balfanz, 2006), (b) seventh grade CRCT math scores 

(Neild & Balfanz, 2006), (c) seventh grade CRCT reading scores (Neild & Balfanz, 

2006), (d) gender (Laird, Kienzl, DeBell, & Chapman,2007), (e) final course math grade 

(Neild & Balfanz, 2006), (f) final course English grade (Neild & Balfanz, 2006), (g) 

student status (special education, gifted, none) (Reschly & Christenson, 2006), (h) 

number of absences (Balfanz & Herzog, 2005), (i) number of times a student has been



8

retained (Viadero, 2006), and (j) low-income financial assistance program (which is the 

targeted virtual school’s equivalent program to brick-and-mortar school’s free-reduced 

lunch program) (Finn, 2006). The effect of these factors on the outcome variable of 

eighth grade English Language Arts and mathematics end status (does /does not meet 

state standards) will be analyzed using multiple correlation analysis and binary logistic 

regression statistics. The intent of this study will be to use school-based data for the early 

identification of virtual students who may be at-risk for dropping out of school.

Research Questions

The following research questions were addressed in this study:

Research Question 1: What is the nature of the interrelationship between eighth 

graders’ virtual school end status in English Language Arts, previous grade CRCT 

English, math and reading scores, gender, final course math grade, final course English 

grade, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 1: Pearson’s Correlation and Point-Biserial 

Correlation

Research Question 2: What is the nature of the interrelationship between eighth 

graders’ virtual school end status in math, previous grade CRCT English, math and 

reading scores, gender, final course math grade, final course English grade, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 2: Pearson’s Correlation and Point-Biserial 

Correlation
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Research Question 3: Can eighth graders’ virtual school end status in English 

Language Arts be significantly predicted based on: Previous CRCT English, CRCT math 

and CRCT reading scores, gender, final course grade in English, final course grade in 

math, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 3: Logistic Regression 

Research Question 4: Can eighth graders’ virtual school end status in math be 

significantly predicted based on: Previous CRCT English, CRCT math and CRCT 

reading scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 4: Logistic Regression 

This quantitative study uses multiple correlation analysis and binary logistic 

regression analysis to analyze the data. The linear relationships among the outcome 

variable and the predictor variables, which have shown in previous research to predict 

academic failure in a brick-and-mortar school, will be determined individually using 

correlation analysis. Binary logistic regression analysis will be utilized to determine how 

well the set of predictor variables (seventh grade CRCT English, math and reading 

scores, gender, final course math grade, final course English grade, student status [special 

education, gifted, none], number of absences, number of times a student has been 

retained, and low-income financial assistance program will predict the outcome variable 

(meets/does not meet state math standards).
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Significance of the Study 

Students that never finish high school are at a greater risk of relying on public 

assistance, becoming pregnant at a younger age, and becoming single parents (Lamm, 

Harder, Lamm, Rose, & Rask, 2005; Shannon & Bylsma, 2006). A high school dropout is 

eight times more likely to become incarcerated and three times more likely to be 

unemployed (Bridgeland et al., 2006; Shannon & Bylsma, 2006). Additionally, high 

school dropouts are more likely to have health issues as research shows that there is a 

positive correlation between education level and quality of health (Bridgeland et al., 

2006).

With the use of technology in assisting at-risk students and the increased practice 

of utilizing online distance learning for K-12 education, identifying at-risk students in 

these online environments at a younger age may prove to be the first step to providing 

interventions for the purpose of promoting student success (Kennedy & Monrad, 2007). 

Early identification of at-risk students before they enter high school, based on seventh 

grade data, may allow for appropriate interventions to take place which may reduce the 

amount of dropouts and raise the general quality of life for many individuals (Drapela, 

2006).

Definition of Key Terms 

The definitions provided below are intended to explain terms used in this study. 

At-risk student - An at-risk student is one who is likely to drop out of school based 

on risk factors described in the research (Rumberger, 1983).
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Criterion-Referenced Competency Test (CRCT) - The CRCTs are standardized 

tests used by the state of Georgia to assess academic achievement in math, reading, 

language arts, science, and social studies.

Output Variable - For this study, the output variable refers to students’ eighth 

grade English Language Arts and mathematics end status as either meets/does not meet 

state English Language Arts and math standards.

Gifted Students - Gifted students are students identified by Georgia state testing 

methods as demonstrating high academic performance, high levels of motivation, 

exceptional potential, and outstanding creative ability.

Middle Grades Education - In the state of Georgia, middle grades is defined to 

include the sixth, the seventh, and the eighth grade (6-8). This definition is consistent 

with those used by the NTCM (1989,2000) and the NRC (2004) in their classification of 

grade bands in the United States education system.

Predictor Variables - The predictor variables are factors that potentially 

contribute to a students’ decision to drop out of high school. The predictor variables in 

this study are seventh grade CRCT English, math and reading scores, gender, final course 

math grade, final course English grade, student status (special education, gifted, none), 

number of absences, number of times a student has been retained, and low-income 

financial assistance program -  which is the virtual school’s equivalent program to brick- 

and-mortar school’s free-reduced lunch program.

Socioeconomic Status (SES) - SES refers to students’ families’ financial resources 

and is indicated in this study by enrollment in the financial assistance program.
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Special Education - Special education is a federal program which ensures an 

appropriate education for students with disabilities.

Student Status - Student status includes additional classifications such as special 

education or gifted.

Virtual School -  “ A form of schooling that uses online computers to provide 

some or all of a student’s education” (Russell, 2004, p. 2).

Assumptions

This study assumes that the target virtual school being analyzed represents 

Georgia virtual middle school students. Additionally, there is an assumption that the tests 

being used for the predictor variables are accurate measures of the students’ abilities in 

the respected subject areas. Finally, there is an assumption that the data records 

provided for analysis have been recorded accurately.

Delimitations

In order to focus on a particular grade level of students, only data from eighth 

grade students in a virtual school will be analyzed. Because of the importance of having 

a complete data set for logistic regression analysis, only students with complete data sets 

will be analyzed in this study.

Limitations

This study focuses in on data at one virtual learning school in the state of Georgia. 

For this reason, the findings from this study may only be generalized to states with 

similar demographics as the target school. Additionally, students that may enroll into a 

virtual learning environment with incomplete data sets at the time of admission will not 

be included in the analysis of this study for the reason mentioned earlier. Unfortunately,
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the type of family that enrolls into school with missing documentation may be the same 

type of family that experiences generational drop outs.

The purpose of this study focuses specifically on the identification of at-risk 

students in a virtual learning environment and does not attempt to offer suggestions or 

strategies of interventions to use with at-risk students in a virtual school.

Summary

Online distance education is growing more popular and it is possible the students 

that are at-risk of failing and dropping out of school are enrolled in online distance 

learning schools. Because of the negative side effects of dropping out of school, 

identifying and assisting at-risk students can have major impacts on improving qualities 

in lives. Research on at-risk students within brick-and-mortar schools has been 

performed; however, there exists a lack of research being done on virtual school students 

that are at-risk of failing and dropping out of online distance learning schools. This study 

intends on developing a predictive model for early identification of at-risk students for 

the selected online distance learning school and those online distance learning schools 

that have similar populations. Previous research within brick and mortar schools has 

discovered several factors that contribute students failing academically. These identified 

factors will be analyzed for the purpose of building the mentioned model for early 

identification of students that may be at-risk as it relates to virtual school education so 

that proactive interventions may be put in place before student failure takes place.
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

This chapter consists of a review of the historical background for this problem, a 

discussion of the theoretical framework guiding this study, a review of existing literature 

on the predictor variables, and early identification models that exist for brick-and-mortar 

schools.

Development in Online Distance Learning 

Distance learning has been around for at least three centuries and continues to 

evolve along with technological advances. Originally, distance learning took place 

through postal correspondence and was available for basic vocational courses (Casey, 

2008). The first documented postal service-delivered distance learning course was in 

1852. The Pitman Shorthand training program allowed self-taught secretaries to receive 

a certificate of expertise in stenographic shorthand skills after the completed course was 

mailed to the Phonographic Institute in Cincinnati, OH (Matthews, 1999). Forty years 

later, the first college-level distance learning program was created by University of 

Chicago in which lessons and assignments were sent and received through the United 

States Postal Service (Hansen, 2001). Later, technology was introduced into distance 

learning educational with the use of radio broadcasts. In 1921, the University of Salt 

Lake City, the University of Wisconsin, and the University of Minnesota were granted 

the first educational radio licenses (Casey, 2008). Less than twenty years later, in 1934, 

television was first used for distance learning from the University of Iowa (Casey, 2008).
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In 1990, Tim Berners-Lee and Robert Cailiau created a revolutionary information system 

known today as the computer-based “World Wide Web” (Jian-Zhong, 2000). Ever since 

the development of this new technology, it has become the popular delivery method for 

distance learning.

The idea of distance education is often very appealing for many individuals 

because of the flexibility of class schedules, student-centered learning environment, 

exposure to knowledge that is inaccessible within a classroom environment, personal 

improvement in computer technology skills, lower-level of intimidation than a classroom 

environment, instant access to resources not available within a classroom, lack of 

geographic barriers, and the convenience that comes with accessing the learning 

environment from anywhere with an internet connection.

As observed in the brief background of distance education, the learning from a 

distance has been historically dominated by the college-level organizations. However, 

recent progress in distance learning has moved distance learning down to elementary and 

secondary grade-levels (Beldarrain, 2008). This new-found opportunity for education at 

these lower grade levels has proven to be very popular. The findings of the National 

Center for Education Statistics (2008) study on technology-based distance education in 

the United States indicated that 37 percent of public school districts and 10 percent of all 

public schools nationwide had students enrolled in technology-based distance education 

courses during 2004-05. Additionally, the number of enrollments in technology-based 

distance education courses grew from an estimated 317,070 enrollments in 2002-03 to 

506,950 in 2004-05. Even with such a substantial growth in just two years, this study 

also found that seventy-one percent of districts with students enrolled in technology-
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based distance education courses in 2004-05 had plans in place for expanding their 

distance education courses in the future.

With such a tremendous growth in virtual learning, the literature indicates that 

this sector of education will continue to grow as positive outcomes are experienced. In 

an ethnographic study (Wyatt, 2010), students found the virtual learning environment to 

be a valuable platform to complete collaborative assignments because of its portability, 

ease of use, and organization. Virtual learning was used in the format of virtual worlds to 

teach English language learners to speak English. The results showed that virtual 

learning provided a viable method for increasing confidence, comfort, and overcoming 

cultural barriers (Zheng, Young, Brewer, & Wagner, 2009).

U. S. school districts are in a trend of increasing online learning programs (The 

National Center for Education Statistics, 2008). In 2011, the United States’ fastest- 

growing sector for virtual learning was within single-district online learning programs.

In order to meet President Obama’s goal for all students to graduate from high school, 

many choices must be offered to students. Online learning should be one of those 

choices (Ash, 2012). Recently, a school district in North Carolina contributed its student 

academic successes to the implementation of technology-based strategies. The school 

district’s graduation rate has increased 11 percent in just three years. Additionally, on 

North Carolina reading, math, and science tests, the number of proficient students has 

increased 15 percent in the last three years. The school district boasts that the use of 

laptops and virtual learning has increased attendance and reduced the dropout rates of 

students. Also, Mooresville School District is ranked 100th out of 115 districts in North 

Carolina in terms of dollars spent per student (Schwarz, 2012). Because of the recent
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trends in virtual learning enrollment, it is predicted that more options for virtual learning 

will be developed (Sloan Consortium, 2010).

Motivational Factors for Virtual Learners 

Through the history of virtual education, courses were initially available at 

college-level organizations. However, recent progress in distance learning has moved 

down to elementary and secondary grade-levels (Beldarrain, 2008). Because virtual high 

schools and middle schools, which offer all coursework entirely online, are fairly new, 

little research has been done to identify motivational factors needed for a successful 

virtual middle school environment.

Despite limited research being published addressing the motivational factors 

needed for a successful secondary virtual schools, there is research that has been 

performed that addresses the motivational factors needed for successful university virtual 

school environments. Additionally, this information can be compared with the cognitive 

development of high school students to gain possible insight into the characteristics that 

would prove successful in a virtual school environment at the secondary school level.

Lim and Kim (2003) identified that male and female virtual college learners had 

differing motivators. Males were more motivated by personal interest in the content 

being studied, while females were more motivated by learning activities, which included 

opportunities to use the information that was being learned. Although these findings 

were from college level students, these motivational factors also aligned with the 

cognitive development of high school students wherein these students became more 

concerned and more motivated by those activities which were of personal interest or were 

perceived of being personally relevant (Walker & Greene, 2009). Additional research is
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needed to identify the various motivational factors within males and females because it is 

possible that all males would not fall into the same motivational ideology considering 

cultural and ethnical differences.

Another motivational factor for virtual learners at the college level that may also 

be applicable to high school students is the flexibility of online courses for working 

adults. Whether or not the students are employed was shown to be a motivational factor 

for successful virtual courses (Lim & Kim, 2003). Because many students at the 

secondary level also enter the workforce, flexibility of online learning may be another 

motivational factor for secondary virtual schools.

An analysis of adult learners’ motivation with online education (Kim & Frick,

2011) found that the motivator that best led to online learning success was the student’s 

perceived quality of instruction and online learning. Although this study did not focus 

specifically on students at the secondary level, the results from this study parallel the 

cognitive development of secondary level students in that perceptions of quality are 

motivating factors (Walker & Greene, 2009).

How virtual education can aid learners with a sense of closure and certainty is a 

topic that is missing in the research literature (through searches in Proquest Dissertation 

Abstracts, Proquest Education Journals, Proquest Education Full Text, and the American 

Journal of Distance Education of West Georgia). Online learning is universally viewed 

as a more flexible learning environment with closure only taking place at the completion 

of the online course. However, Harlow, DeBacker, and Crowson (2011) found that a 

sense of closure and certainty are motivational factors for students at the secondary level.
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A review of the literature confirms that although virtual school students may be 

similar to college level online learners, these two groups cannot be assumed to be 

completely alike (Barbour & Reeves, 2009). Since virtual education is becoming more 

popular in earlier grade levels and the noted differences between secondary learners and 

adult learners, researchers acknowledge that additional research needs to be done to 

better understand the virtual learner at the secondary level (Barbour & Reeves, 2009).

Use of Technology for At-Risk Students

Interventions are emphasized as an effective strategy to assist at-risk students 

(Means, Chelemer, & Knapp, 1991). Interventions for at-risk students simply involve 

tracking their progress and the lowering of expectations. These types of interventions are 

considered detrimental to the continued success of the students. More effective 

interventions would use challenging, authentic tasks (Means, Chelemer, & Knapp, 1991). 

There is a growing body of studies that argue that technology can work as a tool for 

providing challenging, authentic tasks. Means, et al., (1993) stated:

Teachers can draw on technology applications to simulate real-world 

environments and create actual environments for experimentation, so that students 

can carry out authentic tasks as real workers would, explore new terrains, meet 

people of different cultures, and use a variety of tools to gather information and 

solve problems, (p. 43)

The argument for using technology for at-risk students may persuade families 

with at-risk children to enroll in virtual learning schools. It is for this reason that an 

online distance learning school may become a transitional step for at-risk students in 

between a traditional classroom and actually dropping out of school.
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At-Risk Students

With the increased popularity of virtual learning at younger grades along with 

research calling for the use of technology for at-risk students, at-risk students learning in 

a virtual environment must be studied. However, there is a lack of research that has been 

done on at-risk students in a virtual environment. For this reason, in order to attempt to 

gain an understanding of possible characteristics of an at-risk student in a virtual 

environment, research from brick-and-mortar institutions is considered. Students become 

at-risk for a variety of reasons such as episodes of physical or mental illness, divorce or 

unemployment of parents, alcohol and substance abuse, other addictions, and sudden 

traumatic events (Australian Bureau of Statistics, 2009). Most students that end up 

dropping out of school discontinue school attendance sometime after ninth grade during 

high school (Shannon & Bylsma, 2006).

One of the most extensive longitudinal studies of at-risk student characteristics 

and the factors affecting the transition from elementary to postsecondary education is the 

National Education Longitudinal Study of 1988. This study conducted by the National 

Center for Education Statistics (1992), included 25,000 students and almost 1,000 schools 

in the United States. The study began with students in eighth grade and followed their 

transitions through postsecondary opportunities. This study identified many factors that 

were common to at-risk eighth grade students when controlling for demographic 

variables. These factors include:

• students from single-parent families, students who were over-age for their peer 

group, or students who had frequently changed schools;



• eighth-grade students whose parents were not actively involved in the student’s 

school, students whose parents never talked to them about school-related matters, 

or students whose parents held low expectations for their child’s future 

educational attainment; students who repeated an earlier grade, students who had 

histories of poor grades in mathematics and English, or students who did little 

homework;

• eighth-graders who often came to school unprepared for class work, students who 

frequently cut class, or students who were otherwise frequently tardy or absent 

from school;

• eighth-graders whom teachers thought were passive, frequently disruptive, 

inattentive, or students who teachers thought were underachievers; and

• students from urban schools or from schools with large minority populations, (p. 

vi)

Part of the moral obligation that educationalists have is to identify those students 

that are at-risk in order to implement early interventions for the well-being of the future 

of the student (Hanewald, 2011).

Theoretical Models

Gifted Students Model

The gifted students model (Hansen & Toso, 2007) used the constant comparison 

procedure (Strauss & Corbin, 1990) for thematic analyzing of student questionnaires in 

order to identify factors related to why gifted students drop out of school. Hansen and 

Toso (2007) were able to generate theoretical concepts through coding analysis which 

reached 96% interrater reliability. After refining and clarifying the theoretical concepts,
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ten themes emerged. These ten themes showed that as early as elementary school, 

dropouts sensed they did not belong in the classroom, felt a lack of respect for both staff 

and students, found the curriculum to be unchallenging and/or irrelevant, felt highly 

sensitive, often felt lost within the learning content, felt as though they did not receive 

meaningful help, felt as though they did not have anyone advocating for meaningful 

changes within their school, many turned to alcohol and drugs, and most reported 

personal conflict with their parents in regards to school-related issues (Hansen & Toso, 

2007).

Hansen and Toso (2007) make several suggestions for educators to help prevent 

gifted students from being at-risk of dropping out of school. The first suggestion is for 

the school to build a strong classroom environment that prizes gifted students (Robinson, 

Shore, & Enersen, 2007). The second suggestion is for the school to prize deep 

sensitivity and to assist gifted students in conveying their own sensitivities appropriately 

(Silverman, 1993). The third suggestion is for schools to help at-risk gifted students as 

they deal with the loss of loved ones (Cross, 2004). The fourth suggestion is to require 

respect and justice for each student within the classroom (Boothe & Stanley, 2004). The 

fifth suggestion is for the curriculum to be both challenging and relevant (Robinson et al.,

2007). Advocating for gifted students with problems (Bonnie & O’Connell, 2004) is the 

sixth suggestion. The seventh, eighth, and ninth suggestions are to model appropriate 

authority (King, 1963), initiate interventions for those gifted students who are abusing 

drugs and alcohol (Svendsen, 2001), and to identify positive interaction environments 

outside of school for gifted students to build family relationships.
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Collective Student Wellness Model

The collective student wellness model (Lemon & Watson, 2011) was developed 

in an exploratory attempt to better identify students who were at a higher risk of dropping 

out of school. This model was developed based on a collection of self-reported surveys 

including: Five Factor Wellness Inventory-Teenage Version (Myers & Sweeney, 2005), 

the Student At-Risk Identification Scale-Student Questionnaire (McKee, Melvin, Ditoro, 

& McKee, 1998), the General Mattering Scale (Marcus, 1991), the Perceived Stress Scale 

(Cohen, Kamarck, & Mermelstein, 1983), and a demographic questionnaire. The results 

from a standard multiple regression analysis revealed that seven variables significantly 

predicted high school at-risk status. The seven variables identified within this model 

were mattering, perceived stress, creative self, coping self, social self, essential self, and 

physical self.

Mattering is the level an adolescent feels about how much he matters to other 

people. Mattering is a measurement of perceived personal importance based on 

Rosenberg and McCullough’s (1981) five components: attention, importance, ego 

extension, dependence, and appreciation.

Perceived stress is the level to which a student personally judges situations and 

environment to be overly-taxing and exceeds his resources and in return causes danger to 

his well-being (Folkman & Lazarus, 1985). Perceived stress is a measurement of how 

unpredictable, uncontrollable, and overloaded students find their lives.

Creative self is a level of thinking, emotions, control, positive humor, and work. 

The variable coping self is a measurement of realistic beliefs, stress management, and 

self-worth. Social self is a measurement of friendship and love. Essential self is the level
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of spirituality, self-care, gender identity, and cultural identity. Lastly, physical self is a 

measurement of exercise and nutrition (Lemon & Watson, 2011).

Perspective Model

In the field of study relating to student dropouts, Rumberger is considered a major 

researcher whose experience goes back to 1983. Based on his own previous research 

(Rumberger, 1983,1987,1995), Rumberger (2001) developed two theoretical 

frameworks focusing on two differing perspectives as to why students drop out of school. 

The first of these perspectives is based on individual factors and was named the 

individual perspective theoretical framework. Rumberger’s individual perspective (2001) 

concentrates on student characteristics such as student achievement, student engagement, 

and background attributes. Student achievement is broken down into three dimensions 

including academic achievement in the form of grades and test scores, educational 

stability in terms of continuous enrollment in the same school, and educational attainment 

as indicated by years completed in school. Because student engagement is a 

measurement of student attitudes, behaviors, values, and beliefs towards school, it is 

more difficult to quantify. In the review of the literature, student engagement is often 

measured by school attendance and student discipline reports (Bryk & Thum, 1989; 

Roderick, 1993; Rumberger, 1995; Rumberger & Thomas, 2000). Also within 

individual perspective theoretical framework, student background attributes such as 

gender, race, ethnicity, language background, and immigration status are indicated as 

being important predictor variables as to which students will drop out of school 

(Rumberger, 2001).
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As mentioned, there are numerous models that have been developed to understand 

which students are dropping out of school and the reasons why students ultimately 

choose to do so. The models collectively indicate that there is not a single variable that 

can explain what students will drop out of school and for the reason (Rumberger & Lim,

2008). Rumberger and Lim (2008) conducted an extensive review of literature spanning 

from 1983 to 2007 which yielded 203 published studies. With a conceptual framework 

identifying all the key factors that research has prominently described how, when, and 

why students drop out of school, Rumberger and Lim (2008) focused on the student’s 

educational performance, behaviors, attitudes, and backgrounds—as well as the 

characteristics of the families, schools, and communities where the students lived and 

went to school. This review of 25 years of research verified that a number of prominent 

factors within each of the mentioned domains are associated with students that drop out 

of school. The conclusion from this review of the literature was that students drop out of 

school for a variety of reasons and that further research into the field of identifying 

student drop outs should be comprehensive in nature reason (Rumberger & Lim, 2008).

Predictor Variables

Many studies have been completed in order to attempt to identify why students 

drop out of school (Fine, 1991; Kelly, 1993; & Flores-Gonzalez, 2002). Despite the 

amount of research that has been done with attempting to identify the causes of students 

dropping out, scholars are not able to definitively establish the specific factors for 

causation (Rumberger, 2011). For this reason, it is best to refer to the studied variables as 

being predictor variables that studies have shown to have some sort of relationship or 

influence on students dropping out rather than having a casual effect.
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Educational Performance

Allensworth and Easton (2005) showed that passing courses is a predictor of 

students that are more likely for graduating from high school. This study which focused 

on Chicago Public Schools found that 63 percent of students who failed only one course 

in ninth grade did not graduate high school in four years (Allensworth & Easton, 2005). 

More specifically to middle school, research has shown that the failure of a class in either 

grades six, seven, or eight reduced the likelihood of student graduation by 20 percentage 

points (Saunders, Silver, & Zarate, 2008). This Los Angeles study also showed that the 

failure of a middle school course was a better predictor of a student not graduating from 

high school than the predictor variable of failing a high school class (Saunders, Silver, & 

Zarate, 2008). Additional research in three California school districts also found that the 

failing of a course in seventh grade was significantly predictive in whether students 

would graduate from high school in five years (Krlaender, Readon, & Jackson, 2008). In 

one of the school districts examined, Long Beach, of the one-third students who failed 

two or more classes in seventh grade, only 37 percent graduated (Krlaender, Readon, & 

Jackson, 2008).

Early Identification 

The No Child Left Behind Act of 2001 (NCLB) required schools to provide 

appropriate education for all students. Additionally, the 1997 Amendments to the 

Individuals with Disabilities Education Act (IDEA) and the more recent, Individual with 

Disabilities Improvement Act (IDEA) mandate that every school district in the country 

develop a system to identify children with disabilities from birth through age 21, who live 

within the local district (IDEA, 2004). These Federal mandates placed the responsibility
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on the states to provide a way of identifying students with specific learning disabilities 

and providing special education services to these students. A popular method for 

identifying students with learning disabilities was named the Discrepancy Model. This 

discrepancy model identified discrepancies between performance (often measured with 

classroom performance or a performance on tests) and ability (often measured by IQ) 

(Siegel, 2011). A common rule used for qualifying a discrepancy between performance 

and ability was two standard deviations (Richards, Pavri, Golez, Canges, & Murphy, 

2007). However, according to some experts, there were many noted problems with using 

the discrepancy model for identifying students with specific learning disabilities. This 

model was not considered practical nor accurate for young students (Scott, 2010). 

Additionally, this model requires a student to reach a certain level of'failure' before being 

identified (Scott, 2010). The discrepancy model also makes use of intelligence tests 

which do not measure innate capacity or intellectual potential; therefore, special 

education does not have an ability-achievement discrepancy (Scott, 2010). With the 

elimination of intelligence tests from the special education’s discrepancy formula, only 

standardized achievement can be measured for the purpose of making decisions (Macht, 

1998). Based on these shortcomings in the discrepancy model, Response To Intervention 

(RTI) was popularized.

Response to intervention (RTI) is an instructional framework that involves a 

systematic implementation of research-based teaching/learning strategies with 

underperforming students for the purpose of preventing student failure and identifying 

possibly biologically-based learning disabilities (Detgen, Yamashita, Davis, & Wraight, 

2011). The RTI process consists of three tiers of intervention (Davis, Lindo, & Compton,
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2007). The first tier of intervention takes place with all general education students. The 

first tier utilizes evidence-based instruction with constant monitoring of student progress. 

The second tier of intervention focuses specifically on those students who fail to make 

satisfactory progress in the general classroom. The third tier is considered intensive 

individualized instruction provided only to those student who are still not responding to 

the first two tiers of interventions (National Research Center on Learning Disabilities, 

2005).

The rationale behind RTI is to better identify possible learning and behavioral 

issues, to improve the quality of instruction, increase students’ opportunity for school 

success, and to help with identifying learning and other disabilities (Jackson, 2010). The 

premise behind RTI is that all children will achieve high standards of educational success 

if high quality instruction and student achievement are monitored on a regular basis 

(Hale, 2008).

The research shows that the state of Georgia does not have a specific mandate for 

implementing RTI (Cox, 2008). Additionally, there is not a specific Federal mandate 

requiring RTI. However, there is a Federal mandate for the identification and education 

of Specific Learning Disabilities (Individuals with Disabilities Education Improvement 

Act, 2004). Only a handful of states have legal requirements to implement RTI to satisfy 

Federal mandates (Detgen, Yamashita, Davis, & Wraight, 2011). Georgia has been 

federally mandated to make use of Student Support Teams (SST) as part of a legal 

permanent injunction from a federal court case (Marshall v. GA, 1984); and therefore has 

implemented RTI along with SST as a tool for progressing a student into a special 

education program (Barge, 2011).
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There are a few goals for which both RTI and Discrepancy model agree. The 

main area where they agree is having the ultimate goal of identifying students who should 

receive special services for learning. Both methodologies are tools for meeting the 

Federal mandate for identifying and education of Specific Learning Disabilities 

(Individuals with Disabilities Improvement Education Act, 2004). Additionally, both 

methodologies attempt to use assessments for objective identification of students who 

require special education (Scott, 2010).

As expected, if there are only a few elements of these methodologies that agree -  

all other elements within these methodologies disagree with each other. The RTI process 

can be applied to students of all ages, it is a proactive approach which does not require a 

student to first fail for a long period of time before being identified, and requires minimal 

educational disruption for testing (Scott, 2010). Conversely, the Discrepancy model is 

considered easier to apply and understand, uses statistical calculations to predict a 

Learning Disability population size, and allows examiners to evaluate student learning 

styles and information processing skills during testing (Scott, 2010).

Of course, it is likely that when the RTI process was initially conceived, there was 

limited consideration of young students in virtual schools and how the RTI processes 

would adapt in order to continue to be useful. Many of the roles stated within the RTI 

process would stay the same; however, some roles would have to be modified to work 

effectively within a virtual school setting (Barge, 2011).

The assessment for students within the RTI processes has not been determined by 

any governing authority. This aspect of the RTI process has not been clearly defined 

except that the assessed intervention should be concept specific (Barge, 2011). An



example of this concept-specific evaluation is if a teacher was to administer an 

intervention in math and wanted to evaluate the effect that the intervention had on adding 

fractions -  with “adding fractions” being the specific content being evaluated. A pretest 

that was specific to the addition of fractions would be administered. The intervention 

would then be put into practice followed by an eventual post-test that was also specific to 

adding fractions. As mentioned, there are no guidelines or requirements for these 

measurements; therefore they are often developed by a teacher who may not be qualified 

to develop a measurement instrument which would yield valid results based on the 

requirements of creating a valid data collection instrument (Mertens, 2010).

Despite the growing popularity of the RTI process, an emphasis should be placed 

at the early identification of students that are or will most likely become at-risk for 

dropping out of school. Several studies have shown that waiting until a student reaches 

high school to offer interventions has almost no effect on whether or not a student 

dropped out (Coley, 1995; Drapela, 2006). Additionally, research within the past five 

years has suggested that students that are at-risk of dropping out of school can be 

identified as early as middle school (Balfanz, Herzog, & Maclver, 2007; Kennedy & 

Monrad, 2007).

Summary

The option of distance learning has been around for centuries. As technology has 

improved, individuals using distance learning for the purpose of increasing their personal 

human capital has increased. In addition to the technological changes in distance 

learning, there have also been changes in the participants using distance learning.
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Primary and secondary education levels are now able to take advantage of this learning 

environment.

Distance learning has many advantages but does not prove to be successful for all 

students. Just as some students are at-risk for failing or dropping out of brick and mortar 

educational environments, online distance learning environments face the same 

challenge. Much research has focused on early identification of students that are 

considered at-risk of failure in brick-and-mortar schools; however, there is a lack of 

research on the early identification of students that are at-risk of failing or dropping out 

of online distance learning programs. The research conducted to identify at-risk online 

learners has mirrored the transition that has taken place within online distance learning. 

The research has been conducted primarily at the college level rather than at the primary 

and secondary-levels.
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

Introduction

Chapter three describes the methods to be used in this research. This chapter 

includes an overview of the study, the research questions, the research setting, the 

research variables, the design of the study, the participants, the instrumentation, and the 

data analysis procedures.

Overview of the Study 

This study will employ a nonexperimental quantitative design using logistic 

regression analysis in order to develop a predictive model for middle school students who 

are at-risk of not meeting state standards. Due to a lack of research on virtual learners in 

the middle grades (through searches in Proquest Dissertation Abstracts, Proquest 

Education Journals, Proquest Education Full Text, and the American Journal of Distance 

Education of West Georgia), factors that contribute to at-risk brick-and-mortar school 

students will be considered as a starting point for developing a virtual learner at-risk 

model. Through an extensive review of the literature, factors that were shown to predict 

brick and mortar students failing were: previous year’s Criterion-Referenced 

Competency Test (CRCT) scores in English, reading, and math, gender, final course math 

grade, final course English grade, student status (special education, gifted, none), number 

of absences, number of discipline referrals, number of times a student has been retained,
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and low-income financial assistance program (which is the targeted virtual school’s 

equivalent program to brick-and-mortar school’s free-reduced lunch program).

Research Design

This quantitative study will use both correlation analysis and logistic regression 

analysis to analyze the data. The linear relationship between not meeting state standards 

in a virtual middle school and the predictive variables will be determined individually 

using correlation analysis. Logistic regression analysis will be utilized to determine how 

well the set of predictor variables (CRCT English, reading, and math scores, gender, final 

course math grade, final course English grade, student status [special education, gifted, 

none], number of absences, number of discipline referrals, number of times a student has 

been retained, and low-income financial assistance program) predicts the criterion 

variable (meets/does not meet state standards).

Data for the following predictor variables and the criterion variable will be 

collected once from school data records and coded for statistical analysis.

Predictor Variables

Through extensive studies from researchers in the field (e.g., Suh et al., 2007, 

Jimerson et al., 2002; Battin-Pearson et al., 2000; Rumberger, 1987), many factors have 

been identified as predictor variables for failing academically. Only variables that can be 

attained with appropriate permission with complete anonymity from student data records 

will be used in this study. The predictive variables that will be examined are previous 

grade Criterion-Referenced Competency Test (CRCT) scores in English, reading, and 

math, gender, final course math grade, final course English grade, student status (special 

education, gifted, none), number of absences, number of discipline referrals, number of
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times a student has been retained, and low-income financial assistance program (which is 

the targeted virtual school’s equivalent program to brick-and-mortar school’s free- 

reduced lunch program).

Criterion Variables

The criterion variables for this study will be the end status of the student 

according to CRCT domains as either Does Not Meet or Meets state standards in the 

areas of English Language Arts and math. Students who either Meets or Exceeds state 

standards will be coded collectively as “meets” state standards.

Research Setting and Sample 

This study will involve participants from the 2012/2013 8th grades class in the 

selected Georgia virtual school. Inclusion in the study will be based on complete data 

records. Details describing the research setting, population, and sample are described in 

further detail below.

Research Setting

This study was conducted in a public charter virtual school in Georgia. The 

virtual school offers educational opportunities to primary grades, elementary grades, 

middle grades, ninth grade, and tenth grade. According to the Georgia Department of 

Education (2011), for the school year 2010/2011, the student population of the virtual 

school enrolled 6,545 students consisting of 3% Asian, 31% African American, 1% 

Hispanic, 1% Native American/Alaskan Native, 0% multi-racial, and 64% Caucasian. Of 

the student population, 57 % were eligible for free and reduced meals, 8.3% were served 

in special education, 0.8% were served in the gifted program (Georgia Department of 

Education. (2011). No information was reported for student programs such as English
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Language Learners (ELL) and Early Intervention Program (EIP). Table 1 depicts the 

school district in comparison to the entire state of Georgia.

Table 1
Virtual School District versus State Data
Measure Virtual School State
Student Population (2010/2011) 6,545 1,634,251
Caucasian Students 64% 44%
African American Students 31% 37%
Hispanic Students 1% 12%
Asian Students 3% 3%
Multi-racial Students 0% 3%
Eligible for Free/Reduced Meals 57% 57%
Special Education Services 8.3% 10.3%
Gifted Program Services 0.8% 10.3%

a(Georgia Department of Education, 2011)

The school district serves the entire state of Georgia with a population of 

approximately 9,687,653 (United States Census Bureau, 2012). Approximately 27.6% of 

the state’s land is used for farming (Center for Agribusiness and Economic Development, 

2010). The state of Georgia is very diverse in socio economic status (SES) with nearly 

16% of persons in the state living below poverty (United States Census Bureau, 2012). 

The median household income for the state is $49,347, which is slightly below the 

national average of $51,914. Compared to the nation’s population, which is 27.6% 

minority, this state’s minority population is much higher at 40.3% (United States Census 

Bureau, 2012). Table 2 depicts the research setting in comparison to the entire United 

States of America.
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Table 2
State versus National Data

Measure State Nation
Population (2011 est.) 9,815,210 311,591,917
Farm land 27.6% 40.8%
Median household income $49,347 $51,914
High school graduates, percent of persons 
age 25+

83.5% 85.0%

Bachelor's degree or higher, pet. of persons 
age 25+

27.2% 27.9%

Persons below poverty level (2010 est.) 15.7% 13.8%
Unemployment Rate (2010) 9.0% 9.6%
% Caucasian Persons (2010) 59.7% 72.4%
% African American Persons (2010) 30.5% 12.6%
% Hispanic Persons (2010) 8.8% 16.3%

a(Center for Agribusiness and Economic Development, 2010; United States Census 
Bureau, 2012)

Participants

The participants for this study will be selected based on eighth grade enrollment 

in the 2012/2013 school year. The contingency for participation in this research will be 

complete student data records having all factors included in this study. This is a 

convenience sample, as it was selected based on the researcher’s employment in the 

virtual school and access to the data. Although this is a convenience sample, students not 

meeting state standards is a constant concern for the state of Georgia. In 2011, the state 

graduation rate was 67.4% which is a ten point drop from the previous year based on new 

federally mandated calculations for better accuracy (Georgia Department of Education, 

2012a). Because of the low graduation rate within the state, early identification of 

student academic failure is critical before students transition into high school.

Researchers (Dynarski et al., 2008; Jerald, 2006; Rumberger, 2004; Smink & Schargel 

2004) recommend that local districts develop diagnostic tools to identify potential 

dropouts: However, because of the recent popularity of virtual schools, such diagnostic
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tools have not yet been developed. In following this recommendation, virtual schools 

need to use data systems to determine which variables have predictive power in 

determining student academic failure within the virtual learning environment. Therefore, 

this sample is worthy of being studied based on the population this virtual school 

services, its unique demographics, the sparse research of the student status (special 

education and giftedness), and the composite of predictor variables to be used in this 

study.

Instrument

The Criterion-Referenced Competency Test (CRCT) is a series of standardized 

tests used by Georgia to assess academic achievement in math, reading, language arts, 

science, and social studies. The CRCTs in English, math, and reading are administered 

annually to grades one through eight (Georgia Department of Education, 2012b). The 

purpose of administering the CRCT is to offer a valid measure of the adequacy of the 

local school district’s educational services and to provide a measure of student 

knowledge and progress in the school year. The test also serves as an accountability 

instrument in determining a school’s Adequate Yearly Progress (AYP), required by the 

No Child Left Behind Act (Georgia Department of Education, 2012b). The Georgia 

Department of Education has developed a curriculum for all courses which is called the 

Georgia Performance Standards. The CRCT is designed to assess school’s educational 

services and student achievement based on the GPS in grades one through eight in 

reading, English, and mathematics (Georgia Department of Education, 2012b). Each test 

is graded for correctness and given a numeric score (generally 650 to 900). In addition to 

the numeric score, students receive a performance level rating of “does not meet
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standards,” “meets standards,” or “exceeds standards” based on the level of performance 

(Georgia Department of Education, 2012b). A numeric score of greater than 800 must be 

achieved in order to meet the standard. Eighth grade students must meet or exceed 

standards in reading and math to be promoted to the ninth grade (high school) (Georgia 

Department of Education, 2012b). Due to anticipated access to CRCT scores in the 

school district’s database, the overall CRCT scores in English, reading, and math were 

used as a measure o f English, reading, and math competency in this study.

Validity

In order to validate the CRCT, the test content must be examined and found to be 

free of bias and provide sufficient sampling of all domains of the Georgia Performance 

Standards. To ensure validity, the CRCT was developed and utilized in several stages 

(Georgia Department of Education Testing Division, 2006). The first stage involved 

establishing the purpose of the CRCT. The second stage involved describing specific 

guidelines of the test. Test questions were then created by “qualified, professional 

assessment specialists” (Georgia Department of Education Testing Division, 2006, p. 2). 

After a test question was developed and reviewed by committees of Georgia educators, it 

was inserted in CRCT tests as a field test question during the fourth stage. The test 

questions were again reviewed by a committee of Georgia educators for percentage of 

student correctness and incorrectness along with possible bias with various populations.

If a test item was determined appropriate by the committee of Georgia educators and the 

Georgia Board of Education, it is then included in the next revision of the CRCT 

(Georgia Department of Education Testing Division, 2006).
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Reliability

The Georgia Department of Education (2010) measures the reliability of the 

CRCT by means of Cronbach’s alpha (a) which is a commonly used method for testing 

reliability (Miller, 1995). The Georgia Department of Education (2010) reported the 

following reliability alpha coefficient ranges for the CRCT tests: 0.85 to 0.89 for English,

0.79 to 0.86 for Reading, and 0.87 to 0.91 for Math. These ranges are considered 

acceptable of Cronbach’s alpha (a) with acceptable ranges being 0.7 < a  < 0.8 (George & 

Mallery, 2003).

Procedures

After obtaining permission from the head of the selected virtual school and 

necessary approvals to conduct research with human subjects from Mercer University’s 

Internal Review Board (IRB), data will be obtained from the Director of Technology, 

who also oversees data management for the virtual school. The data will be collected 

from the selected virtual school’s database system.

In order to maintain full confidentiality and anonymity, the data will only identify 

the student by a random number; the researcher will never know the identity of any 

student. Warner (2008) stated that the categorical criterion variable (student end status) 

must be coded in such a way that the target outcome is “1.” To maintain consistency, 

predictor variables with desirable outcomes such as passing CRCT tests and passing 

seventh grade classes will also be coded consistently with “1.” Other categorical 

variables will be coded in a manner consistent with research data of academic failure and 

success. This coding system is similar to the coding system set forth by Gleason and 

Dynarksi (2002), Vaughan (1992), Vickers (2007), and Logan (2010):
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1. Students who are identified as not meeting state standards will be coded as “0.” 

Students identified as meeting state standards will be coded as “1

2. Each of the previous grade’s CRCT scores (English, math and reading) will be 

entered as continuous variables.

3. Gender will be coded as follows: male “0,” female “1

4. Final course grades in English and math will be entered as continuous variables.

5. Students who are classified special education will be coded “0.” Students with no 

classification will be coded “ 1.”

6 . Students who are classified gifted will be coded “0.” Students with no 

classification will be coded “ 1.”

7. Students who receive financial assistance will be coded as “0,” and students who 

do not receive financial assistance will be coded as “ 1

8 . The number of years retained will be coded on a categorical scale as the total 

number o f grade retentions by eighth grade. It will be possible to code number of 

years retained categorically due to the fact that no student has been retained more 

than one year. Therefore, one year retained will be coded as “0” and no grade 

retentions will be coded as “1.” Although this seems contradictory, this will be 

consistent with coding of the predictor variables.

9. Absences for students will be recorded on a continuous scale as a total for each 

student’s eighth grade school year.

10. The number of discipline referrals will be counted on a continuous scale as the 

total number of events during eighth grade.
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After coding, the data will then be put in datasets, and data spreadsheets will be 

constructed using the statistical software, SPSS, version 19. In order to run logistic 

regression, complete data sets are necessary (Field, 2009). Therefore, students with 

incomplete datasets will be removed from the data sample. The data will first be screened 

for outliers. Testing of assumptions will also be required to ensure that the logistic 

regression analysis provides a sound model that is generalizable to a population (Field, 

2009). Because the sample is not random, the evaluation of test assumptions will be 

necessary (Peng, Lee, & Ingersoll, 2002).

When analyzing data using Pearson’s correlation, the following assumptions must 

be tested: (a) data are on the interval scale of measurement, (b) data are linear, and (c) 

data are normally distributed (Field, 2009). When Pearson’s correlation was 

inappropriate, Point-Biserial Correlation was used instead.

Logistic regression requires the following test assumptions: (a) linearity between 

any continuous predictor variables and the logit of the criterion variable, and (b) 

independence of errors, and (c) absence of multicollinearity(Field, 2009).

Linearity will be determined by examining the interaction term between the 

predictor and its log transformation to see if it is significant (Field, 2009.) To insure that 

the errors are independent, the students will be measured at the same time (Field, 

2009).Multicollinearity will be checked using tolerance and VIF statistics (Field, 2009).

Data Analysis

The following research questions will be addressed in this study:

Research Question 1: What is the nature of the interrelationship between eighth 

graders’ virtual school end status in English Language Arts, previous grade CRCT
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English, math and reading scores, gender, final course math grade, final course English 

grade, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 1: Pearson’s Correlation and Point-Biserial 

Correlation

Research Question 2: What is the nature of the interrelationship between eighth 

graders’ virtual school end status in math, previous grade CRCT English, math and 

reading scores, gender, final course math grade, final course English grade, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 2: Pearson’s Correlation and Point-Biserial 

Correlation

Research Question 3: Can eighth graders’ virtual school end status in English 

Language Arts be significantly predicted based on: Previous CRCT English, CRCT math 

and CRCT reading scores, gender, final course grade in English, final course grade in 

math, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 3: Logistic Regression

Research Question 4: Can eighth graders’ virtual school end status in math be 

significantly predicted based on: Previous CRCT English, CRCT math and CRCT 

reading scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?
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Data Analysis for Research Question 4: Logistic Regression

Summary

The purpose of this quantitative study is to provide the basis for determining 

significant variables in order to develop a predictive model for identifying potential 

failures among eighth grade students in a Georgia virtual school. The methodology 

chosen for this study was based on similar statistical analyses by Battin-Pearson et al., 

(2000), Janosz et al. (2000), Vaughan, (1992), and Logan (2010) in which logistic 

regression was used for developing a predictive model for identifying academic failure. 

The predictor variables to be examined include previous grade CRCT English, math and 

reading scores, gender, final course math grade, final course English grade, student status 

(special education, gifted, none), number of absences, number of discipline referrals, 

number of times a student has been retained, and low-income financial assistance 

program (which is the targeted virtual school’s equivalent program to brick and mortar 

school’s free-reduced lunch program). These variables were identified in the literature as 

predictive of students dropping out of brick-and-mortar schools and will be used in this 

study due to their availability through the school database.
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CHAPTER 4 

RESULTS

The intent of this study was to determine if middle school end status (“Does not 

meet state standards” or “meets state standards”) can be accurately predicted by the set of 

previous student data records in a Georgia online distance learning school. Chapter four 

contains the receipt of student data, coding of the data, descriptive statistics for the 

sample (i.e., frequencies, means, and standard deviations), and statistical screening for 

outliers and test assumptions for using logistic regression analysis. The rest of chapter 

four is arranged in terms of the study’s findings in relation to the following four research 

questions:

Research Question 1: What is the nature of the interrelationships among eighth 

graders’ virtual school end status in English Language Arts, previous grade CRCT 

English, math and reading scores, gender, final course math grade, final course English 

grade, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 1: Pearson and Point-Biserial Correlation

Research Question 2: What is the nature of the interrelationship among eighth 

graders’ virtual school end status in math, previous grade CRCT English, math and 

reading scores, gender, final course math grade, final course English grade, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?
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Data Analysis for Research Question 2: Pearson and Point-Biserial Correlation 

Research Question 3: Can eighth graders’ virtual school end status in English 

Language Arts be significantly predicted based on: Previous CRCT English, CRCT math 

and CRCT reading scores, gender, final course grade in English, final course grade in 

math, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 3: Logistic Regression 

Research Question 4: Can eighth graders’ virtual school end status in math be 

significantly predicted based on: Previous CRCT English, CRCT math and CRCT 

reading scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 4: Logistic Regression 

Receipt of Data and Data Coding 

Data for this study were collected for the 2012-2013 school year. Therefore, 

summary data had not yet been posted to The Governor’s Office of Student Achievement 

(Georgia Department of Education, 2011). However, the Director of Student 

Achievement and Assessment provided all student data for students who were enrolled 

with the online school for the 2012-2013 school year. The total number of data sets 

provided by the Director of Student Achievement and Assessment was 1409 (1137 

students whose status was “meets state standards” for English Language Arts and 76 

students whose status was “does not meet state standards” for English Language Arts. 

There were 753 students whose status was “meets state standards” for math and 459
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students whose status was “does not meet state standards” for math.). The data were 

provided in three Microsoft Excel spreadsheets (i.e., student demographic information, 

state testing results, and course grades). The data were then coded as follows:

1. Students who were identified as not meeting state standards were coded as “0.” 

Students identified as meeting state standards were coded as “1.”

2. Each of the previous grade’s CRCT scores (English, math and reading) will be 

entered as continuous variables.

3. Gender will be coded as follows: male “0,” female “1.”

4. Final course grades in English and math will be entered as continuous variables.

5. Students who are classified special education will be coded “0.” Students with no 

classification will be coded “ 1.”

6 . Students who are classified gifted will be coded “0.” Students with no 

classification will be coded “ 1.”

7. Students who receive financial assistance will be coded as “0,” and students who 

do not receive financial assistance will be coded as “ 1.”

8 . The number of years retained will be coded on a categorical scale as the total 

number of grade retentions by eighth grade. The number of years retained were 

coded categorically because no student has been retained more than one year. 

Therefore, one year retained will be coded as “0” and no grade retentions will be 

coded as “1.” Although this seems contradictory, this will be consistent with 

coding of the predictor variables.

9. The number of discipline referrals will be counted on a continuous scale as the 

total number of events during eighth grade.
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Because of the requirement of complete data sets in order to conduct logistic regression 

analysis (Field, 2009), students whose data were incomplete were removed from the data 

sets by SPSS. For this reason, the sample size for analysis of research question 3 and 

research question 4 is lower than the research question sample size for research question 

1 and research question 2 .

Descriptive Statistics 

The frequencies of the binary data for the criterion variable (end status for English 

Language Arts) and predictor variables (Previous CRCT English, CRCT math and CRCT 

reading scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals) are depicted in Table 3. The frequencies of the binary data for the 

criterion variable (end status for math) and predictor variables (Previous CRCT English, 

CRCT math and CRCT reading scores, gender, final course grade in English, final course 

grade in math, special education status, gifted status, financial assistance status, and 

retention status) are depicted in Table 4. Table 5 presents the descriptive statistics for the 

continuous predictor variable (number of discipline referrals). The requirement of a 

minimum of 30 subjects for each predictor variable for logistic regression (Peng et al., 

2 0 0 2 ) was satisfied.

Correlation Analysis 

Correlation coefficients were used to determine the strength to which two 

variables are related to each other and whether the relationship is either negative or 

positive. Correlation coefficients have a range between -1 to 1. Negative correlation 

coefficients signify that variables move in opposite directions (i.e. as one variable
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Table 3
Description o f  Categorical Variables (N= 1213)

Variable Met ELA 
Standards

Did not meet 
ELA Standards

Criterion Variable
Student End Status in ELA CRCT 1137(93.7%) 76 (6.3%)

Gender
Female
Male

565 (57.7%) 
572 (42.3)

24 (31.6%) 
52 (68.4%)

Special Education Status
Not Special Education 
Special Education

1026 (90.2%) 
111 (9.8%)

51 (67.1%) 
25 (32.9%)

Gifted Education Status
Not Gifted Education 
Gifted Education

853 (75.0%) 
284 (25.0%)

76 (100.0%) 
0  (0 .0 %)

Financial Assistance Status
Not Eligible for Financial Assistance 
Eligible for Financial Assistance

516 (45.4%) 
612 (54.6%)

23 (30.3%) 
53 (69.7%)

Retention Status
Has Not Been Retained 
Has Been Retained

971 (85.4%) 
166 (14.6%)

42 (55.3%) 
3 4  (44.7%)

Table 4
Description o f Categorical Variables (N = \2 \2)

Variable Met Math 
Standards

Did not meet 
Math Standards

Criterion Variable
Student End Status in Math CRCT 753 (62.1%) 459 (37.9%)

Gender
Female
Male

378 (50.2%) 
375 (49.8%)

211 (46.0%) 
248 54.0%)

Special Education Status
Not Special Education 
Special Education

696 (92.4%) 
57 (7.6%)

380 (82.8%) 
79(17.2%)

Gifted Education Status
Not Gifted Education 
Gifted Education

478 (63.5%) 
275 (36.5%)

450 (98.0%) 
9 (2.0%)

Financial Assistance Status
Not Eligible for Financial Assistance 
Eligible for Financial Assistance

376 (49.9%)
377 (50.1%)

163 (35.5%) 
296 (64.5%)

Retention Status
Has Not Been Retained 
Has Been Retained

685 (91.0%) 
6 8  (9.0%)

327 (71.2%) 
132 (28.8%)
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Table 5
Description o f Continuous Variables

Variable N Mean Standard
Deviation

Previous ELA CRCT 705 845.64 32.327
Previous Math CRCT 703 829.14 33.183
Previous Reading CRCT 708 832.60 23.521
Previous Grade in English 1409 86.756 13.091
Previous Grade in Math 1409 88.641 12.160
Discipline Referrals 1409 0.21 0.476

increases, the other will decrease). Positive Correlation coefficients signify that the 

variables move in the same direction (i.e. as one variable increases, so does the other 

variable). Additionally, a coefficient close to 0 signifies a weak relationship between the 

variables (Fields, 2009).

Analysis of Research Question 1

Pearson Correlation and Point-Biserial Correlation analyses were used to address 

Research Question 1: What is the nature of the interrelationship among eighth graders’ 

virtual school end status in English Language Arts, previous grade CRCT English, math 

and reading scores, gender, final course math grade, final course English grade, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals, and the corresponding null hypothesis that there is no statistically 

significant relationship between meeting state standards in English and the previous 

grade’s predictor variables. Correlation coefficients between the variables for research 

question 1 are presented in Table 6 . When variables are continuous, Pearson Correlation 

coefficients (r) are appropriate but when one of the variables is dichotomous, Point-



Table 6
Correlation Matrix

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1. Meet/Does Not Meel 
Current ELA Standards 1 .389** .305** .348** .088 .053 .062 .178** -.143** .074 .197** -.093

N 1213 698 695 700 1213 1213 1213 1213 1213 1213 1213 1213
2. Previous Year's 
English CRCT score .389** 1 .752** .764** .147** .080 .088 .239** -.671** .203** .292** -.256**

N 698 705 701 704 705 705 705 705 705 705 705 705
3. Previous Year's 
Math CRCT score .305** .752** 1 .720** .047 .081 .141** .181** -.730** .203** .304** -.257**

N 695 701 703 702 703 703 703 703 703 703 703 703
4. Previous Year's 
Reading CRCT score .348** .764** .720** 1 .137** .143** .162** .216** -.686** .200** .251** -.221**

N 700 704 702 708 708 708 708 708 703 703 703 703
5. Gender .088 .147** .047 .137** 1 -.057 -.058 .116** -.035 -.009 .090 -.016

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
6. Final Course Grade 
in English .053 .080 .081 .143** -.057 1 .914** -.077 -.365** .021 -.004 -.043

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
7. Final Course Grade 
in Math .062 .088 .141** .162** -.058 .914** 1 -.064 -.382** .026 .008 -.019

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
8. Special Education 
Status .178** .239** .181** .216** .116** -.077 -.064 1 -.106** .016 .229** .000

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
9. Gifted Status

N -.143** -.671** -.730** -.686** -.035 -.365** -.382** -.106** 1 -.135** -.153** .142**

1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
10. Financial 
Assistance Status .074 .203** .203** .200** -.009 .021 .026 .016 -.135** 1 .092 -.137**

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409
11. Number of Years 
Retained .197** .292** .304** .251** .090 -.004 .008 .229** -.153** .092 1 -.150**

N 1213 705 703 708 1409 1409 1409 1409 1409 1409 1409 1409



Table 6 -  continued.
Variable 1 2 3 4 5 6 7 8 9 10 11 12
12. Number of 
Discipline Referrals

N

-.093

1213

-.256**

705

-.257**

703

-.221**

708

-.016

1409

-.043

1409

-.019

1409

.000

1409

.142**

1409

-.137**

1409

-.150**

1409

1

1409
Bonferroni Correction = .05/66 = .0008 so the only significant correlations are the ones where p < .0008 (or p = .000). 

*p < .05, **/?<-0 0 1 .
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Biserial Correlation is more suitable (Field, 2009). Based on correlation coefficients, 

many variables were shown to be significant (p < .0 0 0 ) among the predictor variables. 

Variables that were shown to be significant with a positive correlation are listed in Table

8 . Variables that were shown to be significant with a negative correlation are listed in 

Table 9. Because the correlation coefficients were used to determine the existence of the 

significant relationship between variables and not the impact of the relationship, the 

impact of the relationship and the predictive power of the variables were considered after 

logistic regression analysis was conducted for research question 3.

Analysis of Research Question 2

Pearson and Point-Biserial Correlation analyses were used to address Research 

Question 2: What is the nature of the interrelationships among eighth graders’ virtual 

school end status in math, previous grade CRCT English, math and reading scores, 

gender, final course math grade, final course English grade, special education status, 

gifted status, financial assistance status, retention status, and number of discipline 

referrals, and the corresponding null hypothesis that there is no statistically significant 

relationship between not meeting state standards in math and the previous grade’s 

predictor variables. Correlation coefficients between the variables for research question 2 

are presented in Table 7. Based on correlation coefficients, many variables were shown 

to be significant (p < .000) between the predictor variables. Variables that were shown to 

be significant with a positive correlation are listed in Table 10. Variables that were 

shown to be significant with a negative correlation are listed in Table 11. Because 

correlation coefficients only determine the existence of the significant relationship 

between variables and not the impact of the relationship, the impact of the relationship



Table 7
Correlation Matrix

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1. Meet/Does Not 
Meet Current Math 
Standards

N

1

1212

.536**

697

.606**

694

.496**

699

.041

1212

.057

1212

.081

1212

.148**

1212

-.396**

1212

.141**

1212

.258**

1212

-.223**

1212

2. Previous Year's 
English CRCT score 

N

.536**

697

1

705

.752**

701

.764**

704

.147**

705

.080

705

.088

705

.239**

705

-.671**

705

.203**

705

.292**

705

-.256**

705
3. Previous Year's 
Math CRCT score

N

.606**

694

.752**

701

1

703

.720**

702

.047

703

.081

703

.141**

703

.181**

703

-.730**

703

.203**

703

.304**

703

-.257**

703
4. Previous Year's 
Reading CRCT score 

N

.496**

699

.764**

704

.720**

702

1

708

.137**

708

.143**

708

.162**

708

.216**

708

-.686**

708

.200**

708

.251**

708

-.221**

708
5. Gender

N

.041

1212

.147**

705

.047

703

.137**

708

1

1409

-.057

1409

-.058

1409

.116**

1409

-.035

1409

-.009

1409

.090

1409

-.016

1409
6. Final Course Grade 
in English

N

.057

1212

.080

705

.081

703

.143**

708

-.057

1409

1

1409

.914**

1409

-.077

1409

-.365**

1409

.021

1409

-.004

1409

-.043

1409
7. Final Course Grade 
in Math

N

.081

1212

.088

705

.141**

703

.162**

708

-.058

1409

.914**

1409

1

1409

-.064

1409

-.382**

1409

.026

1409

.008

1409

-.019

1409
8. Special Education 
Status

N

.148**

1212

.239**

705

.181**

703

.216**

708

.116**

1409

-.077

1409

-.064

1409

1

1409

-.106**

1409

.016

1409

.229**

1409

.000

1409
9. Gifted Status

N .396**

1212

.671**

705

-.730**

703

-.686**

708

-.035

1409

-.365**

1409

-.382**

1409

-.106**

1409

1

1409

-.135**

1409

-.153**

1409

.142**

1409
10. Financial 
Assistance Status

N

.141**

1212

.203**

705

.203**

703

.200**

708

-.009

1409

.021

1409

.026

1409

.016

1409

-.135**

1409

1

1409

.092

1409

-.137**

1409
11. Number of Years 
Retained

N

.258**

1212

.292**

705

.304**

703

.251**

708

.090

1409

-.004

1409

.008

1409

.229**

1409

-.153**

1409

.092

1409

1

1409

-.150**

1409



Table 7 -  continued.
Variable l 2 3 4 5 6 7 8 9 10 11 12
12. Number of 
Discipline Referrals

N

.223**

1212

.256**

705

-.257**

703

-.221**

708

-.016

1409

-.043

1409

-.019

1409

.000

1409

.142**

1409

-.137**

1409

-.150**

1409

1

1409
aBonferroni Correction = .05/66 = .00138 so the only signi ficant correlations are the ones where p < .0008 (or p = .0 0 0 ) .
*;?<.05, **/?<-001.



55

Table 8
Significant Positive Correlations for Research Question 1

Variables Pearson
Correlation

Final Course Grade in English & Final Course Grade in Math (N = 1409) .914**
Previous Year’s English CRCT score & Previous Year’s Reading CRCT 
score (N = 704)

764**

Previous Year’s English CRCT score & Previous Year’s Math CRCT 
score (N = 701)

.752**

Previous Year’s Math CRCT score & Previous Year’s Reading CRCT 
score (N = 702)

.720**

Meets/Does Not Meet Current ELA Standards & Previous Year’s English 
CRCT score (N = 698)

.389**

Meets/Does Not Meet Current ELA Standards & Previous Year’s Reading 
CRCT score (N = 700)

.348**

Meets/Does Not Meet Current ELA Standards & Previous Year’s Math 
CRCT score (N = 695)

.305**

Previous Year’s Math CRCT score & Number of Years Retained (N = 703) .304**
Previous Year’s English CRCT score & Number of Years Retained (N = 
705)

.292**

Previous Year’s Reading CRCT score & Number of Years Retained (N = 
703)

.251**

Previous Year’s English CRCT score & Special Education Status (N= 705) .239**
Special Education Status & Number of Years Retained (N = 1409) .229**
Previous Year’s Reading CRCT score & Special Education Status (N=708) .216**
Previous Year’s English CRCT score & Financial Assistance Status (N = 
705)

.203**

Previous Year’s Math CRCT score & Financial Assistance Status (N= 703) .203**
Previous Year’s Reading CRCT score & Financial Assistance Status (N = 
703)

.2 0 0 **

Meets/Does Not Meet Current ELA Standards & Number of Years 
Retained (N = 1213)

197**

Previous Year’s Math CRCT score & Special Education Status (N = 703) .181**
Meets/Does Not Meet Current ELA Standards & Special Education Status 
(N = 1213)

.178**

Previous Year’s Reading CRCT score & Final Course Grade in Math (N = 
708)

.162**

Previous Year’s English CRCT score & Gender (N = 705) .147**
Previous Year’s Reading CRCT score & Final Course Grade in English (N 
= 708)

143**

Gifted Status & Number of Discipline Referrals (N = 1409) .142**
Previous Year’s Math CRCT score & Final Course Grade in Math (N = 
703)

141 **

Previous Year’s Reading CRCT score & Gender (N = 708) .137**
Gender & Special Education Status (N = 1409) .116**
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Table 9
Significant Negative Correlations for Research Question 1

Variables Pearson Correlation

Previous Year’s Math CRCT score & Gifted Status (N = 
703)

-.730**

Previous Year’s Reading CRCT score & Gifted Status (N = 
703)

-.6 8 6 **

Previous Year’s English CRCT score & Gifted Status (N = 
705)

-.671**

Final Course grade in Math & Gifted Status (N = 1409) -.382**
Final Course Grade in English & Gifted Status (N = 1409) -.365**
Previous Year’s Math CRCT score & Number of Discipline 
Referrals (N = 703)

-.257**

Previous Year’s English CRCT score & Number of 
Discipline Referrals (N = 705)

-.256**

Previous Year’s Reading CRCT score & Number of 
Discipline Referrals (N = 703)

-.2 2 1 **

Gifted Status & Number of Years Retained (N = 1409) -.153**
Number of Years Retained & Number of Discipline 
Referrals (N = 1409)

-.150**

Meets/Does Not Meet Current ELA Standards & Gifted 
Status (N = 1213)

-.143**

Financial Assistance Status & Number of Discipline 
Referrals (N = 1409)

-.137**

Gifted Status & Financial Assistance Status (N = 1409) -.135**
Special Education Status & Gifted Status (N = 1409) -.106**

Table 10
Significant Positive Correlations for Research Question 2

Variables Pearson Correlation

Final Course Grade in English & Final Course Grade in 
Math (N = 1409)

914**

Previous Year’s English CRCT score & Previous Year’s 
Reading CRCT score (N = 704)

.764**

Previous Year’s English CRCT score & Previous Year’s 
Math CRCT score (N = 701)

.752**

Previous Year’s Math CRCT score & Previous Year’s 
Reading CRCT score (N = 702)

.720**

Meets/Does Not Meet Current Math Standards & Previous 
Year’s Math CRCT score (N = 694)

.606**

Meets/Does Not Meet Current Math Standards & Previous 
Year’s English CRCT score (N = 697)

.536**
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Table 10 -  continued.
Variables Pearson Correlation

Meets/Does Not Meet Current Math Standards & Previous 
Year’s Reading CRCT score (N = 699)

.496**

Previous Year’s Math CRCT score & Number of Years 
Retained (N = 703)

.304**

Previous Year’s English CRCT score & Number of Years 
Retained (N = 705)

.292**

Meet/Does Not Meet Current Math Standards & Number of 
Years Retained (N = 1212)

.258**

Previous Year’s Reading CRCT score & Number of Years 
Retained (N = 703)

.251**

Previous Year’s English CRCT score & Special Education 
Status (N = 705)

.239**

Special Education Status & Number of Years Retained (N = 
1409)

.229**

Previous Year’s Reading CRCT score & Special Education 
Status (N = 708)

.216**

Previous Year’s English CRCT score & Financial Assistance 
Status (N = 705)

.203**

Previous Year’s Math CRCT score & Financial Assistance 
Status (N = 703)

.203**

Previous Year’s Reading CRCT score & Financial 
Assistance Status (N = 703)

.200**

Previous Year’s Math CRCT score & Special Education 
Status (N = 703)

.181**

Previous Year’s Reading CRCT score & Final Course Grade 
in Math (N = 708)

.162**

Meets/Does Not Meet Current Math Standards & Special 
Education Status (N = 1212)

.148**

Previous Year’s English CRCT score & Gender (N = 705) .147**
Previous Year’s Reading CRCT score & Final Course Grade 
in English (N = 708)

.143**

Gifted Status & Number of Discipline Referrals (N = 1409) .142**
Meets/Does Not Meet Current Math Standards & Financial 
Assistance Status (N = 1212)

.141**

Previous Year’s Math CRCT score & Final Course Grade in 
Math (N = 703)

14 j**

Previous Year’s Reading CRCT score & Gender (N = 708) .137**
Gender & Special Education Status (N = 1409) .116**
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Table 11
Significant Negative Correlations for Research Question 2

Variables Pearson Correlation

Previous Year’s Math CRCT score & Gifted Status (N = 
703)

-.730**

Previous Year’s Reading CRCT score & Gifted Status (N = 
703)

-.6 8 6 **

Previous Year’s English CRCT score & Gifted Status (N = 
705)

-.671**

Meets/Does Not Meet Current Math Standards & Gifted 
Status (N = 1212)

-.396**

Final Course grade in Math & Gifted Status (N = 1409) -.382**
Final Course Grade in English & Gifted Status (N = 1409) -.365**
Previous Year’s Math CRCT score & Number of Discipline 
Referrals (N = 703)

-.257**

Previous Year’s English CRCT score & Number of 
Discipline Referrals (N = 705)

-.256**

Meets/Does Not Meet Current Math Standards & Number of 
Discipline Referrals (N = 1212)

-.223**

Previous Year’s Reading CRCT score & Number of 
Discipline Referrals (N = 703)

-.2 2 1 **

Gifted Status & Number of Years Retained (N = 1409) -.153**
Number of Years Retained & Number of Discipline 
Referrals (N = 1409)

1 C/1 o * *

Financial Assistance Status & Number of Discipline 
Referrals (N = 1409)

.137**

Gifted Status & Financial Assistance Status (N = 1409) -.135**
Special Education Status & Gifted Status (N = 1409) -.106**

and the predictive power of the variables were considered after logistic regression 

analysis was conducted for research question 4.

Logistic Regression Analysis 

Test Assumptions for Logistic Regression

In order for a model to be developed that is generalizable to a population, the 

testing of assumptions were performed before logistic regression analysis was completed 

(Field, 2009). Because the sample in this study was not randomly selected the following 

assumptions were tested: (a) variables are quantitative (i.e., categorical, continuous), (b)



predictor variables vary in value, (c) normality, (d) independence of observations, (e) 

assumption of linearity of predictor variables, (f) large set of data, and (g) absence of 

multicollinearity (Field, 2009). The criterion variables (not meeting state standards and 

meeting state standards) and 8 predictor variables (gender, previous grade’s CRCT math 

score, previous grade’s CRCT English score, previous grade’s CRCT reading score, 

special education status, gifted status, students who receive financial assistance, and 

number of years retained) were categorically coded variables; three predictor variables 

(final course grades in English and math and the number of discipline referrals) were 

coded as continuous variables. These variables met the test assumptions for quantitative 

and varying values of the variables.

Analysis of Research Question 3

A logistic regression analysis was conducted to evaluate whether or not eighth 

graders’ virtual school end status in English Language Arts could be significantly 

predicted based on: Previous CRCT English, CRCT math and CRCT reading scores, 

gender, final course grade in English, final course grade in math, special education status, 

gifted status, financial assistance status, retention status, and number of discipline 

referrals.

Since the variables gender, special education status, gifted status, financial 

assistance status, and retention status were categorical, they were analyzed as such in 

SPSS. Regression results indicated that the overall model fit on 11 predictors was 

acceptable (-2 Log Likelihood = 131.645) and was not significantly different from what 

was expected, Hosmer & Lemeshow X 2(8) = 2.155,/? =.976. The overall model correctly
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classified 96.1% of the total cases. There was only one significant predictor which was 

Previous CRCT English score (p < .001).

Table 12
Results o f Binary Logistic Regression

Included B(SE) Lower 
95% Cl

95% Cl 
for Odds 

Ratio 
Odds 
Ratio

Upper 
95% Cl

Constant -94.287
(2132.056)

.0 0 0

Previous ELA CRCT .064* (.017)** 1.031 1.066 1.101

Previous Math CRCT .027 (.016) .995 1.027 1.060
Previous Reading CRCT .045 (.023) 1.000 1.046 1.095
Gender .400 (.518) .541 1.491 4.114
Previous Grade English -.001  (.0 1 1 ) .978 .999 1 .0 2 0

Previous Grade Math .0 0 0  (.0 1 0 ) .980 1 .0 0 0 1 .0 2 0
Sp Ed Status - .2 2 2  (.621) .237 .801 2.704
Gifted_Status -12.870

(2131.982)
.000 .0 0 0 •

Financial Assistance Status .279 (.551) .448 1.321 3.894
Retention Status .075 (.531) .381 1.078 3.050
Number Discipline Referrals -.022 (.354) .489 .978 1.956

aR2= .196 (Cox & Snell), .585 (Nagelkerke). Mode i ^ ( i i ) = 151.4, /?<.C 0 1 .
*/?<-05, **/?<.001.

The above table on binary logistic regression shows the following: 1 significant 

predictor in the model which was Previous CRCT ELA score (p < .001), and the 

assumption of linearity was not violated. The Chi-square model is significant [Model X2 

(11) = 151.4,/? < .001]; additionally, the assumptions on which the model is based have 

not been violated. Because there were continuous predictors, testing for linearity was 

conducted by checking the significance of the interactions between the continuous 

predictor and its log. The assumption for linearity was not violated because the 

interactions between continuous predictors were not significant. Testing the assumption



for independence of residuals was not required because cases were independent.

However, testing for the assumption of absence of multicollinearity was required because 

there was more than one predictor. This was done by using the collinearity statistics from 

multiple linear regression. The results from this testing shows that the assumption was 

met with a VIF of 1.060-3.218; Tolerance of .311-.943. The variance proportions for the 

lowest eigenvalue did not show a high dependency. The model was significant based on 

the fact that the significance of the chi square was less than .001 [Model (11)= 151.4, 

p  < .001]. The -2LL = 283.037. The change in the -2 log likelihood after the predictor 

entered the model with the constant was 151.4. Finally, the fact that not all of the limits 

of our Confidence Interval (Cl) cross 1 gives more confidence that the direction of the 

relationship, that were observed are as true in the population as they are in our sample. 

Analysis of Research Question 4

A logistic regression analysis was conducted to evaluate whether or not eighth 

graders’ virtual school end status in Math could be significantly predicted based on: 

Previous CRCT English, CRCT math and CRCT reading scores, gender, final course 

grade in English, final course grade in math, special education status, gifted status, 

financial assistance status, retention status, and number of discipline referrals.

Since the variables gender, special education status, gifted status, financial 

assistance status, and retention status were categorical, they were analyzed as such in 

SPSS. Regression results indicated that the overall model fit on 11 predictors was 

acceptable (-2 Log Likelihood = 521.958) and was not significantly different from what 

was expected, Hosmer & Lemeshow X 2(8) = 12.722,/? =.122. The overall model
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correctly classified 81.6% of the total cases. There were only 2 significant predictors, 

which include: Previous CRCT Math score (p < .001) and Gifted Status (p = .012).

Table 13
Results o f  Binary Logistic Regression

Included B(SE) Lower 
95% Cl

95% Cl 
for Odds 

Ratio 
Odds 
Ratio

Upper
95%CI

Constant -56.467 (7.513) .0 0 0
Previous ELA CRCT .017 (.007) 1.003 1.017 1.031
Previous Math CRCT .058 (.008)** 1.043 1.059 1.076
Previous Reading CRCT -.004 (.009) .978 .996 1.014
Gender -.090 (.225) .589 .914 1.420
Previous GradeEnglish -.003 (.005) .988 .997 1.006
Previous Grade Math .007 (.005) .998 1.007 1.016
Sp Ed Status -.476 (.355) .310 .621 1.245
Gifted Status -1.129 (.452)* .133 .323 .783
Financial Assistance Status .201 (.225) .787 1.223 1.901
Retention Status .358 (.297) .800 1.431 2.559
Number Discipline Referrals -.208 (.2 0 0 ) .549 .812 1.201

aR ' = 422 (Cox & Snell), .580 (Nagelkerke). Mode i .* 'a l ) - 379.905,/? < .001.
*p < .05, **p < .001.

The above table on binary logistic regression shows the following: 2 significant 

predictors in the model which were Previous CRCT Math score (p < .001) and Gifted 

Status (p = .012), and the assumption of linearity was violated. While the Chi-square 

model is significant [Model X2 (11) = 379.905, p < .001], the fact is that the linearity 

assumption on which that model is based has been violated. Because there were 

continuous predictors, testing for linearity assumption was conducted by checking the 

significance of the interactions between the continuous predictor and its log. This test for 

linearity was violated by the predictor variable Previous Math CRCT Score. Testing the 

assumption for independence of residuals was not required because cases were
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independent. However, testing for the assumption of absence of multicollinearity was 

required because there was more than one predictor. This was done by using the 

collinearity statistics from multiple linear regression. The results from this testing show 

that the assumption was met with a VIF of 1.060-3.216; Tolerance of .311 -.943. The 

variance proportions for the lowest eigenvalue did not show a high dependency. The 

model was significant based on the fact that the chi square was less than .001 [Model X  

(11) = 379.905, p < .001]. The -2LL = 521.958. The change in the -2 log likelihood after 

the predictor entered the model with the constant was 379.905. Finally, the fact that not 

all of the limits of our Confidence Interval (Cl) cross 1 gives more confidence that the 

direction of the relationships that were observed are as true in the population as they are 

our sample. Because of the violation of linearity, it would strengthen our generalization 

to collect additional data before running a model that would be used to classify students

thbased on whether or not students would meet 8 grade math standards on the CRCT. 

However, with only one violation, the model is still strong.

Summary

Previous Year's English CRCT score was determined to have the highest 

correlation (.389) to the criterion variable for research question 1. However, Previous 

Year's Math CRCT score was determined to have the highest correlation (.606) to the 

criterion variable for research question 2. Both variables showing a positive correlation 

with the criterion variables of meets/does not meet state standards. This means that 

the higher the previous year's CRCT score was, the higher the occurrence of meeting 

state standards in the criterion variables. Previous Year's English CRCT score was also 

determined to be the only significant predictor for identifying 8 th grade students who 

are at risk of not meeting state standards in English Language Arts (p < .001). Although
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Previous Year's Reading CRCT score was shown to be highly correlated with meeting 8th 

grade English Language Arts state standards, it was not determined to have predictive 

power based on not being found significant in the logistic regression models. Using 

SPSS 19 (2010) for research question 3, logistic regression analysis produced one 

model that was found to be significant for predicting 8th grade meets state standards in 

English Language Arts. Only one variable was shown to be significant with predicting if 

an 8th grade student would meet state standards in English Language Arts: Previous 

Year's English Language Arts CRCT score (p = .015). Although Previous Year's Reading 

CRCT score was shown to be highly correlated with meeting 8th grade Math state 

standards, it was not determined to have predictive power based on not being found 

significant in the logistic regression models. Using SPSS 19 (2010) for research 

question 4, logistic regression analysis produced one model that was found to be 

significant for predicting 8th grade meets state standards in math. However, while the 

Chi-square model is significant [Model X2 (11) = 379.905, p < .001], the fact is that one 

of the assumptions on which that model is based has been violated. Because of the 

violation of linearity, it would strengthen our generalization to collect additional data 

before running a model that would be used to classify students based on whether or not 

students would meet 8th grade math standards on the CRCT. Additionally, with only one 

violation, the model is still considered strong.

In Chapter Five, the models are discussed, and conclusions and implications are 

derived from the models.
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CHAPTER 5

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

Chapter five includes a summary of the study, overview of the problems 

identified, review of the methodology used, and conclusions and implications based on 

the findings of the research. Chapter five ends with recommendations for future research.

Summary of the Study 

This study analyzed a set of predictor variables (Previous CRCT English, CRCT 

math and CRCT reading scores, gender, final course grade in English, final course grade 

in math, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals) for the purpose of determining whether or not student 

end status in English Language Arts and math (meets/does not meet state standards) can 

be predicted based on previous year’s data. Data from 1213 students who completed 

CRCT testing in 8th grade at the targeted virtual school in April 2013 were collected and 

analyzed. Of the 1213 students, 1113 met state standards in English Language Arts and 

76 students did not meet state standards in English Language Arts. Data for one of the 

student’s math CRCT testing for 8th grade were not provided for the 2013 testing, 

therefore, the dataset for the students taking the 8th grade math CRCT only included 1212 

students. Of the 1212 students, 753 students met state standards in math and 459 students 

did not meet state standards in math.
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Overview of the Problem 

With the improvement of technology, online distance learning is becoming more 

popular and available to primary, middle school, and high school grade levels (Patrick, 

2011). Additionally, the dropout/failure rate of students in high school is of great 

concern in the United States. In an attempt to identify predictor variables of those 

students who are at-risk of either dropping out of school or failing, studies (e.g., Suh et 

al., 2007, Jimerson et al., 2002; Battin-Pearson et al., 2000; Rumberger, 1987), have been 

performed. Research has also been performed in order to try to develop strategies for 

students who are at-risk of failing high school (e.g., Means, Chelemer, & Knapp, 1991; 

Coley, 1995; Drapela, 2006). With the growing popularity of virtual learning coupled 

with the research (e.g., Means, et al., 1991; Means, et al., 1993) indicating use of 

technology for reaching at-risk students, virtual learning environments should be 

investigated in order to identify which students would still be at-risk even with the use of 

technology. The possibility of at-risk students participating more in virtual learning adds 

to the importance to investigate virtual learners in order to identify students that would 

continue to be considered at-risk even in a virtual learning environment.

Although a great deal of research has been performed on identifying key variables 

in predicting at-risk students in a brick-and-mortar setting, research at the middle grades 

level of virtual students is very limited. This can seem discouraging because of the 

research (Coley, 1995; Drapela, 2006) that indicates that at-risk students should be 

identified for intervention before entering high school. It is for this reason that it is 

important to identify students, who are at risk, before they enter high school. Finally, 

there is a lack of research that may help educators, in online environments, identify
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students who are on a track for failing high school (through searches in Proquest 

Dissertation Abstracts, Proquest Education Journals, Proquest Education Full Text, and 

the American Journal of Distance Education of West Georgia).

Purpose

The purpose of this study was to develop a predictive model for the selected 

virtual school, similar online distance learning schools, and online distance learning 

schools with individual similar predictive populations (i.e., special education, gifted, and 

high proportion of Caucasian students) to identify potential eighth grade students who 

might not meet state standard in English Language Arts and mathematics based on 

previous student data records in a Georgia online distance learning school. Previous 

research on students in a brick-and-mortar setting identified many factors contributing to 

students failing academically (e.g., Suh et al., 2007, Jimerson et al., 2002; Battin-Pearson 

et al., 2000; Rumberger, 1987). These factors include: previous grade scores in English, 

reading, and math, gender, final course math grade, final course English grade, student 

status (special education, gifted, none), number of absences, number of discipline 

referrals, number of times a student has been retained, and low SES. The identified 

factors in this study are referred to as predictor variables. For purposes of this study, the 

predictor variables were previous CRCT English score (Neild & Balfanz, 2006), previous 

CRCT math score (Neild & Balfanz, 2006), previous CRCT reading score (Neild & 

Balfanz, 2006), gender (Laird, Kienzl, DeBell, & Chapman,2007), final course grade in 

English (Neild & Balfanz, 2006), final course grade in math (Neild & Balfanz, 2006), 

special education status (Reschly & Christenson, 2006), gifted status, financial assistance 

status (Reschly & Christenson, 2006), retention status retained (Viadero, 2006), and
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number of discipline referrals (Finn, 2006). The number of absences was not analyzed 

because the targeted school does not collect student attendance data at the time of the 

research. The effect of these predictor variables on the outcome variables of eighth grade 

English Language Arts and mathematics end status (meets/does not meet state standards) 

was analyzed using multiple correlation analysis and binary logistic regression. The 

purpose of this study was to use school-based data for early identification of virtual 

learners who may be at-risk of not meeting state standards.

Review of Methodology 

This quantitative nonexperimental study used correlation analysis and logistic 

regression analysis to develop a predictive model for identifying potential students that 

will not meet eight grade state standards in English Language Arts and mathematics 

based on previous year’s data in an online distance learning school. The predictor 

variables examined included Previous CRCT English, CRCT math and CRCT reading 

scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals. These variables were identified in the review of the literature as 

having predictive power in students that drop out of high school in a brick-and-mortal 

setting. These predictor variables were also made available through the targeted school’s 

database. The study included data from 1213 students (Met EL A standards = 113; Did 

not meet ELA standards = 76; met math standards = 753; did not meet math standards = 

459) who took the 8th grade CRCT at the targeted virtual school in April 2013. Data 

were collected from the online school via spreadsheets, coded in SPSS, incomplete 

datasets were removed using the default settings in SPSS for logistic regression analysis,
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assumptions for logistic regression analysis were tested, and data were analyzed using 

correlation and logistic regression analysis techniques.

Findings and Discussion 

Conclusions and a discussion of the results in Chapter Four were based on four 

research questions that provided the foundation of this study.

Research Question 1

Research Question 1: What is the nature of the interrelationships among eighth 

graders’ virtual school end status in English Language Arts, previous grade CRCT 

English, math and reading scores, gender, final course math grade, final course English 

grade, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?

Data Analysis for Research Question 1: Pearson’s Correlation and Point-Biserial 

Correlation

In order to answer research question 1, Pearson’s Correlation and Point-Biserial 

Correlation analysis were performed. This analysis indicated multiple significant 

relationships (p < .001) amongst the variables in the study; however, the significant 

relationships of most interest for the purpose of this study are those that are correlated 

with the criterion variable of virtual school end status in English Language Arts 

(meets/does not meet state standards). Predictor variables that showed a significant 

relationship with meets/does not meets state standards in English Language Arts are: 

Previous Year’s English CRCT score (Point-Biserial Correlation = .389), Previous Year’s 

Reading CRCT score (Point-Biserial Correlation = .348), & Previous Year’s Math CRCT 

score (Point-Biserial Correlation = .305), Number of Years Retained (Point-Biserial
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Correlation = .197), Special Education Status (Point-Biserial Correlation = .178), and 

Gifted Status (Point-Biserial Correlation = -.143).

Correlation coefficients have a range between -1 to 1. Positive correlations 

indicate that variables move in the same direction. Negative correlations indicate that 

variables move in opposite directions. Also, coefficients close to 0 indicate a weak 

relationship between the variables (Fields, 2009). This means that the higher the 

Previous Year’s English CRCT score (Point-Biserial Correlation = .389) the higher the 

instances of students meeting state standards in English Language Arts. Additionally, the 

higher the Previous Year’s Reading CRCT score (Point-Biserial Correlation = .348) the 

higher the instances o f students meeting state standards in English Language Arts. 

Furthermore, the higher the Previous Year’s Math CRCT score (Point-Biserial 

Correlation = .305) the higher the instances of students meeting state standards in English 

Language Arts. Number of Years Retained, Special Education Status, and Gifted Status 

were categorical data. Therefore, they were coded as such. Number of Years Retained 

was coded as a 1 if a student had not been retained and a 0 if the student had been 

retained. Therefore, Number of Years Retained (Point-Biserial Correlation = .197) 

indicated that the more instances there were of students that had not been retained, the 

higher the instances of students that met state standards in English Language Arts. 

Similarly, Special Education Status was coded as a 1 if a student does not receive special 

education services and 0 if the student does receive special education services.

Therefore, Special Education Status (Point-Biserial Correlation = .178) indicated that the 

more instances there were of students that had not received special education services, the 

higher the instances of students that met state standards in English Language Arts.
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Finally, Gifted Status was coded as a 1 if a student was not in the gifted program and 0 if 

the student was in the gifted program. Therefore, Gifted Status (Point-Biserial 

Correlation = -.143) indicated that the more instances there were of students that were in 

the gifted program, the higher the instances of students that met state standards in English 

Language Arts. The predictor variables that were shown to have a significant 

relationship with the criterion variable were as expected except for the weaker 

relationships that Special Education Status and Gifted Status had with the criterion 

variable of meets/does not meet state standards in English Language Arts. Despite the 

weaker relationship that existed, both variables were still shown to be significant (p < 

.001).

Research Question 2

Research Question 2: What is the nature of the interrelationship between eighth 

graders’ virtual school end status in math, previous grade CRCT English, math and 

reading scores, gender, final course math grade, final course English grade, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 2: Pearson’s Correlation and Point Biserial 

Correlation

In order to answer research question 2, Pearson’s Correlation and Point-Biserial 

Correlation analysis were performed. Just as with research question 1, this analysis 

indicated multiple significant relationships (p < .001) amongst the variables in the study. 

For the purpose of this study, specific attention is given to those significant relationships 

that are correlated with the criterion variable of virtual school end status in math



(meets/does not meet state standards). Predictor variables that showed a significant 

relationship with meets/does not meet state standards math are: Previous Year’s Math 

CRCT score (Point-Biserial Correlation = .606), Previous Year’s English CRCT score 

(Point-Biserial Correlation = .536), Previous Year’s Reading CRCT score (Point-Biserial 

Correlation = .496), Number of Years Retained (Point-Biserial Correlation = .258), 

Special Education Status (Point-Biserial Correlation = .148), Financial Assistance Status 

(Point-Biserial Correlation = .141), Gifted Status (Point-Biserial Correlation = -.396), and 

Number of Discipline Referrals (Point-Biserial Correlation = -.223). The continuous 

variables of Previous Year’s Math CRCT score (Point-Biserial Correlation = .606), 

Previous Year’s English CRCT score (Point-Biserial Correlation = .536), and Previous 

Year’s Reading CRCT score (Point-Biserial Correlation = .496) each indicate that the 

higher these scores were on the CRCT for the previous year, the higher the instances 

were o f students meeting state standards in math. Number of Years Retained was 

categorical coded where a 1 indicated a student that had not been retained and a 0 

indicated a student that had been retained. Therefore, Number of Years Retained (Point- 

Biserial Correlation = .258) signifies that the more instances of students who were not 

retained, the more instances of students that met state standards in math. Similarly, 

Special Education Status was coded as a 1 if a student does not receive special education 

services and 0 if the student does receive special education services. Therefore, Special 

Education Status (Point-Biserial Correlation = .148) indicated that the more instances 

there were of students that had not received special education services, the higher the 

instances of students that met state standards in math. Financial Assistance Status was 

also coded categorically so that students that did not qualify for financial assistance were
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coded as a 1 and students that did qualify for financial assistance were coded as a 0. 

Therefore, Financial Assistance Status (Point-Biserial Correlation = .141) indicates that 

the higher the instances of students that did not qualify for financial assistance, the higher 

the instances of students that met state standards in math. Gifted Status was coded as a 1 

if a student was not in the gifted program and 0 if the student was in the gifted program. 

Therefore, Gifted Status (Point-Biserial Correlation = -.396) indicated that the more 

instances there were of students that were in the gifted program, the higher the instances 

of students that met state standards in math. Finally, Number of Discipline Referrals was 

a continuous variable based on the number of discipline referrals for a student. Therefore 

Number of Discipline Referrals (Point-Biserial Correlation = -.223) showed to have a 

negative correlation which means that the more discipline referrals a student had, the less 

instances existed of students meeting state standards in math. The correlational analysis 

were as expected with the exception of a few variables that were shown to have a weaker 

relationship such as Special Education Status (Point-Biserial Correlation = .148) and 

Financial Assistance Status (Point-Biserial Correlation = .141).

Research Question 3

Research Question 3: Can eighth graders’ virtual school end status in English 

Language Arts be significantly predicted based on: Previous CRCT English, CRCT math 

and CRCT reading scores, gender, final course grade in English, final course grade in 

math, special education status, gifted status, financial assistance status, retention status, 

and number of discipline referrals?
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Data Analysis for Research Question 3: Logistic Regression 

To answer Research Question 3, logistic regression analysis was utilized to test 

whether or not virtual school end status in English Language Arts can be accurately 

predicted based on the set of predictor variables. Based on the set of 11 predictor 

variables, a model was 96.1% successful in predicting student end status in English 

Language Arts. Upon goodness-of-fit testing using Hosmer and Lemeshow Chi-Square 

values, this model was deemed a good fit for predicting eighth graders’ virtual school end 

status in English Language Arts (meets/does not meet state standards). Surprisingly, the 

only predictor variable that was shown to be significant in this model was Previous 

CRCT English score (p < .001).

Research Question 4

Research Question 4: Can eighth graders’ virtual school end status in math be 

significantly predicted based on: Previous CRCT English, CRCT math and CRCT 

reading scores, gender, final course grade in English, final course grade in math, special 

education status, gifted status, financial assistance status, retention status, and number of 

discipline referrals?

Data Analysis for Research Question 4: Logistic Regression 

To answer Research Question 4, logistic regression analysis was utilized to test 

whether or not virtual school end status in math can be accurately predicted based on the 

set of predictor variables. Based on the set of 11 predictor variables, a model was 81.6% 

successful in predicting student end status in math. Upon goodness-of-fit testing using 

Hosmer and Lemeshow Chi-Square values, this model was deemed a good fit for 

predicting eighth graders’ virtual school end status in math (meets/does not meet state
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standards). Out of the 11 predictor variables, only 2 predictor variables were shown to be 

significant in this model. These two predictor variables include: Previous CRCT Math 

score (p < .001) and Gifted Status (p = .012). Unfortunately, the test for linearity was 

violated which means that additional data should be collected before using this model for 

classifying students who would be predicted as either meeting or not meeting state 

standards in math. Nevertheless, with only the one violation, this model is still 

considered strong.

Implications and Discussion 

Virtual learning is becoming more popular at younger grades and is anticipated to 

continue to become more prevalent (Wyatt, 2010). Online schools must increase their 

awareness of those students who are at-risk of not meeting standards. Of primary 

importance is the ability to early identify those students who are at-risk of failing 

academically. The focus of this study was to develop a model for identifying at-risk 

students in a virtual school in Georgia based on seventh grade data. Although virtual 

learning is nothing new, there is limited research in the middle school grades 

participating in virtual learning. Therefore, the development of a model for early 

identification of at-risk students is only the first step. Following the development of an 

identification model, educators should use the model to identify at-risk students in a 

virtual school, and then provide proactive interventions for the students that fit the model 

for being at-risk of academic failure. Several studies have shown that waiting until a 

student reaches high school to offer interventions has almost no effect on whether or not 

a student dropped out (Coley, 1995; Drapela, 2006). Additionally, research has
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suggested that students who are at-risk of dropping out of school can be identified as 

early as middle school (Balfanz, Herzog, & Maclver, 2007; Kennelly & Monrad, 2007).

The academic process of virtual learning is very different from a brick-and-mortar 

learning environment. It is for this reason that previous research findings on at-risk 

students in a traditional school setting cannot be automatically generalized to a virtual 

school setting. The very nature of virtual learning with the use of technology is itself 

considered to be an intervention for students who are at-risk (Means, et al., 1993). 

Because of the differing nature of virtual learning, research should be done on 

interventions that are used in brick-and-mortar settings to judge their effectiveness in a 

virtual learning environment. The virtual school studied in this research is in the process 

of developing strategy plans for students who seem to be struggling academically. In 

order for these strategies to be effective, correct identification of at-risk students is 

needed along with appropriate interventions. Consideration for interventions strategies 

should include:

1) Encourage appropriate parental involvement in the student’s academics. 

Primarily, this involvement would include an awareness of student academic 

status and contact information for the parent on where to find assistance on 

various academic needs.

2) Require support courses for the purpose of remediation in English Language 

Arts and math for those students who are not meeting state standards 

according to the CRCT.

3) Develop a mentoring program for both students and parents that are new to 

virtual learning. This would allow for each parent and student to have a



77

contact person who could help assimilate them appropriately into a virtual 

learning environment.

4) Create a case-load of a few at-risk students for each teacher for the purpose of 

developing personal goals and providing individualized guidance.

5) Students, who are new to virtual learning, should be assigned to smaller class 

sizes in order to keep the student-to-teacher ratio smaller. This would allow 

the teacher to spend more time with students who are or may become at-risk 

of academic failure.

6) Offer flexible scheduling to students which will allow them to spend more 

time on academics if needed. This could include working through some 

holiday breaks in order to complete necessary course work.

7) Develop post-secondary education experience outings in which students can 

explore career options of interest.

8) Develop group programs focused on conflict resolution, time management, 

and bullying, alcohol, and drugs prevention.

Recommendations for Further Research

High school dropout rates have been the focus of academic research for quite 

some time. The importance of completing high school is something that every school 

district stresses. However, the growing popularity of virtual learning opens an entirely 

new aspect to the identification and proactive intervention assignment of students who 

are at-risk of academic failure. This study focused on 11 predictor variables that were 

available from the virtual school being studied. However, there are many other areas of 

virtual learning that should be investigated in order to develop an accurate understanding
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of the virtual learner and at-risk factors at younger grades. The following 

recommendations for further research are recommended as aspects to extend the present 

research base for virtual students:

1) For the purpose of determining accuracy, this study should be replicated in 

virtual schools with similar demographics.

2) Follow-up study analysis of the models developed in this research should be 

performed in order to determine their effectiveness.

3) Unfortunately, student attendance records were not available from the virtual 

school in this study. Online classroom attendance and participation data 

should be collected for the purpose of analysis.

4) Virtual education is being utilized in elementary grades as well. Therefore, 

similar research as this study should be performed at the 5th grade level for the 

purpose of helping virtual middle schools to provided early interventions to 

students who are identified of being at-risk of failing academically.

5) A longitudinal study of student data from early grade levels to graduation of 

both students who have only attended virtual learning schools and those who 

are new to virtual learning could assist educational faculty and staff to 

determine students who at-risk of failing.

Conclusion

Using logistic regression analyses, this study produced a final model that 

generated a 96.1% success rate in predicting student end status in English Language Arts. 

This model included only one predictor variable that was shown to be significant which 

was Previous CRCT English score (p < .001).
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Additionally, this study produced a final model that generated an 81.6% success 

rate in predicting student end status in math. This model included two significant 

predictor variables: Previous CRCT Math score (p < .001) and Gifted Status (p = .012). 

Although the test for the assumption of linearity was violated, this model is still 

considered strong. Additional research should be performed before the model for 

predicting math end status is used for classifying students at being at-risk. However, the 

findings in this study provide the virtual school in this study a highly predictive model 

(96.1% classification success rate) for identifying students that are at-risk for not meeting 

state standards in English Language Arts. This will allow the virtual school faculty and 

staff to implement and monitor interventions that may assist with improving student 

successes. This early identification of at-risk students along with the implementation of 

interventions will be mutually beneficial for both the virtual school and the students 

enrolled in their programs.
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