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ABSTRACT 

ANITA CANNON MATHIS 
THE EFFECTS OF A RESEARCH BASED INTERVENTION ON MATH CRCT 
SCORES OF NCLB SUBGROUPS: IMPLEMENTATION OF SUCCESSMAKER™ IN 
EIGHTH GRADE 
Under the direction of CARL DAVIS, Ed.D. 

The research literature on computer based (assisted) instruction is mixed. Some 

researchers say it improves and motivates student achievement. Some researchers say it 

has no effect on learning. Alarmingly, the data on eighth grade performance in math is 

low across the United States. In the state of Georgia there are gaps in the performance of 

subgroups of students in math. No Child Left Behind (NCLB) mandates that educational 

leaders provide opportunities for teachers to integrate technology in the classroom. Little 

is known about the effects of SuccessMaker™, a computer based instruction, on NCLB 

subgroups in eighth grade. The purpose of this study was to see the effectiveness of 

SuccessMaker™ on selected NCLB subgroups as implemented by principals. 

A sample of 500 eighth grade students from four Title I schools were participants 

in this study. Schools A and B (N = 250) implemented SuccessMaker™ for three years 

as a supplement to the math instruction received in the classroom. Schools B and C(N = 

250) used no computer based instruction to supplement math instruction. Four 2 x 2 

ANOVAs were used to analyze the 2009 Criterion Referenced Competency Test math 

xiii 



scores. The results of the ANOVA, indicated that there was a main effect on ethnicity (p 

= .00) and disability (p = .01) status. There was no interaction between instructional 

strategy and subgroups. The implications of the findings is that implementation of 

computer based (assisted) instruction is key to the success of a program. Future research 

on SuccessMaker™ is necessary before a definitive conclusion can be reached regarding 

the effective on student performance in math as measured by the CRCT. 
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CHAPTER 1 

INTRODUCTION 

Darling-Hammond (2002) stated that educational leaders have been called to 

rethink how schools are designed, how school systems operate, how teaching and 

learning are pursued, and what goals for schooling are sought. The No Child Left Behind 

(NCLB) Act seeks to change the culture of schools by requiring states to set achievement 

goals for all groups of students and holding schools and systems accountable for their 

progress toward meeting those goals (NCLB, 2001). NCLB prompts educators across the 

country to challenge long-held beliefs and practices and to do what is deemed necessary 

to ensure that all students achieve at high levels. 

Prior to NCLB, state accountability systems for schools and districts were based 

on overall averages, averages that could mask glaring achievement gaps between groups 

or blur improvement targets that often set lower goals for previously low-achieving 

students (Barbetta and Jerome, 2005). Under the system of using averages to determine 

school success, schools where the achievement of low-income students and students of 

color lagged far behind the achievement of their peers were deemed successful, as were 

low-achieving schools demonstrating minimal improvement (Barbetta and Jerome, 2005) 

Adequate Yearly Progress (AYP) is at the heart of NCLBs accountability system. 

The concept behind AYP is simple: 1) establish clear goals for student learning, 2) 

measure whether students are reaching them, and 3) commit to making improvements in 
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schools that are not raising student achievement (NCLB, 2001). When schools do not 

meet expectations, educational leaders take active roles in improving student 

achievement. The basic measure of student achievement under A YP is performance on 

state-adopted reading and math assessments. 

Each state sets increasing achievement goals on these assessments, with the 

ultimate goal of all students meeting the state's standard for proficiency by 2014. To 

make AYP, a school's achievement is at or above the state goal in a given year. If student 

achievement is below the goal for two consecutive years, the school is categorized as a 

need for improvement school. Schools earn AYP status by meeting a series of 

performance goals under the federal No Child Left Behind Act. 

In Georgia, AYP for middle schools is determined using the results from the 

Criterion-Referenced Competency Tests (CRCT) in reading/English language arts and 

mathematics. The CRCT tests measure the knowledge and skills of students by assessing 

how well students have learned the state's curriculum. To make AYP, middle schools 

must meet state set student achievement goals and attendance standards for all students 

and for all subgroups that have 40 or more students or 10% of the students in grades three 

-eight, whichever is greater with a 75-student cap (Georgia Department of Education, 

2009). In addition, schools must test 95% of all students and of all subgroups with 40 or 

more students. Georgia reports achievement scores for every subgroup with 10 or more 

students. However, the state only considers results for subgroups that meet the state-set 

minimum number of students in determining a school's AYP status. 
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The No Child Left Behind Act (2001) mandates that all subgroups perform at 

proficiency or advanced in mathematics and reading/English language arts. Educational 

leaders need research based interventions to advance each subgroup to the proficiency 

performance level which is a score in the range from 800 to 950 as set by the state of 

Georgia. No Child Left behind has established the following subgroups: 1) Ethnicity a) 

White, b) Black, c) Multiracial, d) Asian Pacific Islander, e) Hispanic, and f) American 

Indian Alaskan, 2) Students with disabilities, 3) English Language Learner, 4) Students 

who are economically disadvantaged. 

The Criterion Referenced Competency Test (CRCT) is the state of Georgia 

accountability assessment used to determine AYP. According to the State of Georgia 

2008-2009 Report Card, 70% of eighth grade students scored at proficiency or advanced 

level on the mathematics Criterion Referenced Competency Test (CRCT). There were 

considerable gaps between the subgroups on the CRCT. Forty-one percent of eighth 

grade students with disabilities scored at proficiency. There is also a noticeable difference 

in the passing rate of male and female students. Eighty-two percent of female students 

and 75% of male students passed the CRCT (Governor's Office of Accountability, 2009). 

Eighty six percent of Caucasian students scored at proficiency whereas, 70% of African 

American students scored at proficiency in math (Governor's Office of Accountability, 

2009). Sixty-nine percent of students classified as economically disadvantaged scored at 

proficiency and 88% of students who were not classified as economically disadvantaged 

scored at proficiency. 
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With identifiable differences in the performance of the different subgroups, the < 

researcher will examine SuccessMaker™, an individualized computer-based program, 

used to supplement regular classroom instruction in math. SuccessMaker™ is a 

comprehensive curriculum that allows educational leaders to forecast student 

performance on high-stakes tests (Rodgers, 2001). SuccessMaker™ can be used to 

deliver standards-based lessons one-on-one to at-risk and gifted children, students with 

special needs, and English language learners (Rodgers, 2001). A study by Woods (2002) 

stated that students with disabilities advanced 1.8 years in a six month period by using 

SuccessMaker™. 

Research Problem 

The problem is that low math scores among various subgroups of students is one 

factor that contributes to schools not making Adequate Yearly Progress (AYP) (Butzin, 

2001). A review of the literature revealed that students with a strong grasp of 

mathematics have an advantage in academics and in the job market (Riley, 1998). As 

technology becomes more prevalent in the work place, workers will need to have strong 

backgrounds in mathematics to help maintain the U.S. international competitiveness 

(Riley, 1998). More and more students are not achieving in math in order to compete in 

the job market. Therefore, educational leaders have to create opportunities to improve the 

achievement of all student subgroups (Muir, 2005). 

Educational leaders should motivate teachers to truly believe that all students can 

learn rigorous mathematics (Levine, 2006). According to Jenkins (2005), when a 

foundational belief in technology is in place, educators can embrace the learning issues of 
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subgroups of students in order to provide effective instruction and develop productive 

lessons. Educational leaders have to provide opportunities for sustained and frequent 

collaboration between classroom teachers and technologist to create the conditions 

leading to success in mathematics for all students (DuFour, 2004). 

Scholars acknowledge a paradigm shift in the duties and responsibilities of school 

principals. No longer is the principal viewed merely as a school manager (Firestone & 

Riehl, 2005; Hargreaves & Fink, 2006). Levine (2006) contends the principal has now 

become accountable for human resource management, instructional improvement, 

professional development, curriculum design, discipline and safety, pupil evaluation, and 

school-focused decision making. The role also has been expanded to include public 

relations specialist, security officer and technology consultant (Ferrandino, 2001). 

Reys, Chavez, and Reys (2003) found that the percentage of eighth grade 

American students proficient in math was slightly better than in England and Italy, but 

worse than Australia and Finland. To prepare the students of the United States to meet 

proficiency, as defined by the state, educational leaders have to establish interventions to 

help students perform at levels of proficiency in mathematics (Arnold, 2004). 

More inference has been placed on the use of technology in today's mathematics 

classroom (Jenkins, 2005). Leading research supports the use of technology assisted 

instruction in classrooms. The integration of technology is highly recommended by the 

National Council for Teachers of Mathematics (NCTM, 2006). From earlier research, no 

single pedagogy exists that fits all learners, and no one curriculum brings broad 

improvement in student test scores (Valdez, 2000). However, multiple studies indicate 
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sound teaching methods do produce a positive improvement in math learning (NCTM, 

2000). 

Within the past 20 years, technology has been evident within the classroom 

(Hennessy, Fung, and Scanlon, 2001). The implementation of the encompassing approach 

of technology as a tool and proven method is of keen interest to educational leaders 

seeking to increase student achievement (Butzin, 2001). According to Scheerens and 

Bosker (1997), technology is a cornerstone for math teaching and learning, for 

technology enhances a student's ability to learn and enjoy mathematics. Technology 

might mean success or failure for future math learners (Sivin-Kachala, 1997). Computer 

software programs may potentially affect mathematics learning and education. 

SuccessMaker™ courseware is based on research that began in the 1960s at Stanford 

University and continues through the present. Suppes and Zanotti (1996) show how 

widely individual trajectories may vary, and how students currently at the same level in a 

course may have quite distinct forecasts. The authors model individual student 

trajectories as power curves. For each student in the study, Suppes and Zanotti (1996) 

calculated the forecasted and actual gain at successive time points, from which they 

calculate the mean absolute deviation, a measure of the degree to which the model 

approximates the data. The resulting distribution of mean absolute deviations across all 

students in the study showed the model to approximate the data quite closely. 

For sometime, education researchers have recognized the potential for 

mathematics learning to be transformed by the availability of digital technologies such as 

computers, graphics calculators, and the internet (Arnold, 2004; Goos & Cretchley, 
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2004). These technologies offer new opportunities for students to communicate and 

analyze their mathematical thinking by enabling fast, accurate computation, collection, 

and analysis of data and exploration of the links between numerical, symbolic, and 

graphical representations (Hennessy, Fung, & Scanlon, 2001). 

In the 1980s and 1990s researchers predicted that technology would become 

rapidly integrated into every level of education (Kaput, 1992). Research-based strategies 

are needed to improve the subgroup performance of eighth grade students on the Georgia 

Criterion Referenced Competency Test (CRCT). The effect on subgroups of student 

achievement by the infusion of the SuccessMaker™ Computer Based Program into the 

math curriculum is not known. 

Purpose of the Study 

Middle schools were selected for this study for several of reasons. The primary 

reason for choosing middle schools is the accountability factor. No Child Left Behind has 

the greatest impact on middle school leaders (Valentine et al., 2002). The cornerstone of 

the testing of all students in grades three - eight impacts all middle school grades. Also, 

as middle school students focus on academic performance, principals must also focus on 

"meeting the unique developmental needs of young adolescents who are undergoing 

tremendous cognitive, emotional, physical, and social change" (Valentine et al., 2002, 

p.l). These factors make middle schools an important and interesting population for this 

study on school leadership. 

Much research has been conducted on the impact of principal leadership on 

student learning (Bell, 2001). Principals must be well versed in the practices that support 
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student achievement. In Breaking Ranks in the Middle (National Institute for Literacy, 

2009), the authors make reference to principals that will lead effective strategies for 

sustaining leadership and change in schools. Under the No Child Left Behind Act of 2001, 

principals are now mandated to serve as the instructional leaders who have the skills 

necessary to help teachers to teach, and to help students to learn and to meet challenging 

state achievement standards (Title II, section 2113). Principals now have the 

responsibility for promoting the successful achievement of all students. Educational 

leaders ponder the fact that eighth grade students lag behind students in most other 

countries in mathematics (TIMSS, 2003) and wonder about the fact that researchers have 

found that computer based instruction improves academic performances for student, 

(Argo, 2003; Lee & Vail, 2005; Mechling, 2005). 

Educational leaders may be overlooking a valuable instructional strategy for 

improving student performance. Since all individuals do not respond in the same manner 

to interventions, it is important to examine the components of effective interventions to 

gain a better understanding of these differences in order to produce an optimal response 

to intervention for individual students. The purpose of the study is to determine the 

effectiveness of the instructional strategy SuccessMaker™ on the mean math scores of 

eighth grade subgroups of students measured by the Georgia Criterion Referenced 

Competency Test (CRCT). The researcher will identify the effectiveness of the 

SuccessMaker™ on the following subgroups: 1) gender, 2) ethnicity, 3) socioeconomic 

status, and 4) disabilities which are a part of the No Child Left Behind Act (2001). 

Specifically, this study is designed to answer the following research questions. 
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Research Questions 

The researcher will use research question number one for all subgroups. In this 

study instructional strategy is defined as SccessMaker™ or non-SuccessMaker™. 

1. Is there a significant main effect of instructional strategies on eighth grade 

CRCT math scores? 

2. Is there a significant main effect of gender on eighth grade CRCT math scores? 

3. Is there a significant interaction between gender and instructional strategies on 

eighth grade CRCT math scores? 

4. Is there a significant main effect of disability status on eighth grade CRCT 

math scores? 

5. Is there a significant interaction between disability status and instructional 

strategies on eighth grade CRCT math scores? 

6. Is there a significant main effect of socioeconomic status on eighth grade 

CRCT math scores? 

7. Is there a significant interaction between socioeconomic status and instructional 

strategies on eighth grade CRCT math scores? 

8. Is there a significant main effect of ethnicity on eighth grade CRCT math 

scores? 

9. Is there a significant interaction between ethnicity and instructional strategies 

on eighth grade CRCT math scores? 
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Theoretical Framework 

Patrick Suppes produced empirical research in the field of computer usage in 

education in a 1966 article entitled "The Use of Computers in Education" which appeared 

in Scientific American. Suppes offered his compelling vision for the role of technology in 

education leading to the theoretical framework of computer based programs such as 

Computer Curriculum Cooperation (CCC) later known as SuccessMaker™ by Pearson 

Technologies. Mainly due to Suppes efforts, the theoretical foundations of computer-

assisted instruction shifted from behaviorism to constructivism. According to Jonassen 

(1991), constructivism is child-centered learning environment that supports multiple 

perspectives or interpretations of reality, knowledge construction, context-rich, 

experience-based activities. Constructivism focuses on knowledge construction, not 

knowledge reproduction. 

The theory of constructivism rooted and developed through the ages from Dewey 

(1938), Piaget & Inhelder (1971), Bruner (1966), and Vygotsky (1978). Constructivism is 

demonstrated and is a primary example of an effective teaching practice that technology 

such as SuccessMaker™ enhances. The technology provides students with access to 

stimuli and guidance to construct their learning. The individualized, tutorial and practice 

program, SuccessMaker™ gives students an initial test for placement. When students are 

placed on an individual learning plan, the students' answers determine the path of the 

students. An important component of constructivist theory is to focus a child's education 

on authentic tasks that provide appropriate levels of difficulty or involvement (Jonassen, 

1991). 
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SuccessMaker™ accomplishes appropriate level of difficulty, when a student's 

response is incorrect on the first question; clues assist the student to get the answer 

correct. If the student answers incorrectly the second time, the SuccessMaker™ program 

enters the tutorial mode to teach the student the skill needed to answer the question. This 

stage is the involvement needed to construct learning (Jonassen, 1991). When the student 

is successful on two or more answers the program moves on and asks a similar question 

after four to five responses to make sure the student understands. The SuccessMaker™ 

program is based on the constructivism theory because students are focused on making 

connections between facts and fostering new understanding. The program tailors teaching 

strategies to student responses and encourages students to analyze, interpret, and predict 

information. 

Significance of the Study 

Could math anxiety be an inhibitor that prevents students from becoming 

proficient in mathematics? According to Freedman (2007), math anxiety is an emotional 

reaction to mathematics, which is based on a past unpleasant experience that harms future 

learning. Ashcraft and Kirk (2001) add that many students begin to experience 

mathematics anxiety in middle school and this anxiety escalates as mathematics content 

domains become more rigorous. Thus, the eighth grade is a pivotal year to examine 

differences in mathematics performance, since it is generally around this time when 

students make an instructional transition from basic to more advanced mathematics 

content domains (Schmidt, Cogan, & Houang, 2009). Because mathematics anxiety starts 

to become noticeable around the eighth grade year, increased attention needs to be placed 
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on understanding factors that attribute to differences in eighth grade mathematics 

performance. Educational leaders have to be skillful in finding solutions for various 

subgroups of students in order to make Adequate Yearly Progress (AYP). 

This study seeks to fill a gap between subgroups of middle school students on 

mathematic achievement led by principals' leadership for implementing SuccessMaker™. 

Sound instructional leadership is needed to implement a strong middle school 

mathematics program. (Felder, 2006; Hallinger & Heck, 1996; Powell, 2004). As middle 

school principals focus on meeting state standards, research is needed to identify if 

SuccessMaker™ will support schools in meeting mathematics standards. 

The study contributes to the research on middle school leadership as it relates to 

the expansion of a math program with a supplemental computer based program known as 

SuccessMaker™. This study attempts to provide in-depth information on middle school 

math programs and principals' implementation of a computer based program to be 

successful. The results of this study could give principals with similar subgroup 

populations Tier II and Tier III interventions based on Georgia's Response to 

Intervention model. 

Every school in the state of Georgia administers the Criterion Referenced 

Competency Test (CRCT) and educational leaders are required to improve student 

achievement on math competencies that are assessed. The CRCT is the primary 

assessment used to determine AYP as mandated by NCLB (Georgia Department of 

Education, 2009c).This study is significant because it will explore the effects of 

SuccessMaker™ on different subgroups within a school that determine if schools will 
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make Adequate Yearly Progress (AYP). The significance of the study is to determine, the 

extent of effectiveness of the computer based mathematics program, SuccessMaker™ on 

the following subgroups: 1) gender, 2) ethnicity, 3) socioeconomic status, and 4) 

disabilities. The findings of this study may especially benefit educational leaders in 

search of researched based strategies to improve student achievement. 

Procedures 

The researcher collected and analyzed the archival data from four middle schools 

using factorial ANOVA. The schools in this study are from the Middle Georgia area. The 

researcher has selected two groups, one group using the SuccessMaker™ Program and 

the other group will not use the SuccessMaker™ Program. The dependent variable is the 

eighth grade CRCT math scores. The independent variables are the subgroups and 

instructional strategy. The subgroups are as follows: 1) ethnicity a) white, b) black, 2) 

students with disabilities, 3) gender a) males, b) females, and 4) students who are 

economically disadvantage. 

The researcher selected two middle schools that used traditional classroom 

instruction and two middle schools with similar demographics that used SuccessMaker™ 

to supplement traditional classroom instruction. It is important to use schools that are 

similar demographically, because the researcher does not want to give one school an 

advantage over another school. 

Limitations 

The study is limited to the schools that have used SuccessMaker™ for three years. 

Research supports that implementation of a program takes from three to five years 
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(Hughes & Zachariah, 2001). The implementation process for the program will limit my 

selection of schools. The number of middle schools who have implemented 

SuccessMaker™ with a three year span limits the researcher to have a small selection of 

schools meeting the criteria. 

Delimitation 

The Researcher has chosen to use only eighth grade students in this study because 

eight grade students lag behind students in most other countries in mathematics (TEVISS, 

2003). The cornerstone of the testing of all students in grades three - eight impacts all 

middle school grades. Also, as middle school students focus on academic performance, 

principals must also focus on "meeting the unique developmental needs of young 

adolescents who are undergoing tremendous cognitive, emotional, physical, and social 

change" (Valentine et al., 2002, p.l). 

Definition of Terms 

Proficiency: Students who score 800-949 on the CRCT (GADOE, 2009d). 

Students with disabilities (SWD): Students who receive Special Education Services at any 

time during the school year are included in the SWD group for AYP purposes (GADOE, 

2009d). 

Economically disadvantaged: Students who receive free or reduced lunch as defined by 

the income of their parents (GADOE, 2009d). 

Adequate Yearly Progress (AYP): - Accountability Profile based on a series of 

performance goals that every school, LEA, and state must achieve within specified time 
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frames in order to meet the 100% proficiency goal established by the federal No Child 

Left Behind Act of 2001(NCLB) (GADOE, 2009d). 

Gender gap: The relative attainment of boys and girls (Marlow, 2005). 

Subgroups: defined by NCLB, are (a) ethnic—White, Black, Hispanic, Asian, and 

Native American; (b) students with disabilities, sometimes called Special Ed on the 

report card; (c) economically disadvantaged—usually students who are eligible for free 

and reduced-price meals—and sometimes called Low Socio Economic Status (SES) on 

the report card; (d) limited English proficient, or LEP; and (e) migrant. 

Criterion-Referenced Competency Tests (CRCT) - state-required tests to measure student 

acquisition of the knowledge and skills set forth in the state curriculum. Georgia law 

requires that these tests be administered to students in grades one through eight in the 

content areas of reading, English/language arts, and mathematics, and in grades three 

through eight in science and social studies (GADOE, 2009d). 

Local Educational Agency (LEA): an educational agency at the local level that exists 

primarily to operate schools or to contract for educational services, including primary and 

secondary public and private schools.(L D Online, 2006). 

Learning disability (LD): A disorder that affects a person's ability to either interpret what 

they see and hear or to link information from different parts of the brain. It may also be 

referred to as a learning disorder or a learning difference (LD Online, 2006). 

Math Intervention: A specific instruction for certain period to teach a particular 

sub(domain) of the mathematics curriculum (Kroesbergen & Van Luit, 2003). 
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Scientifically-based research: - research that involves the application of rigorous, 

systematic, and objective procedures to obtain reliable and valid knowledge relevant to 

education activities and programs. Such research must (1) employ systematic, empirical 

methods that draw on observations or experiments; (2) involve rigorous data analysis to 

support hypothesis testing and to justify conclusions drawn; (3) rely on reliable and valid 

measurement or observation methods; (4) be evaluated using experimental and quasi-

experimental designs; (5) ensure completeness , clarity, and level of detail to allow for 

replication and generalization; and (6) have been accepted by a peer-reviewed journal or 

approved by an independent panel of experts through a comparable rigorous, objective, 

and scientific review(GADOE, 2009d). 

Economically disadvantaged: Students who meet the qualifications to be eligible for the 

federal free or reduced price meals program (United States Department of Education, 

2002b). 

Summary 

A new age of accountability is here to stay and educational leaders are mandated 

to select research based strategies to improve student achievement among all students 

within a school. Educational leaders in the state of Georgia should be concerned with the 

rate of proficiency among the different subgroups within a school. Students are not 

performing at levels of proficiency in math (NCTM, 2000). Researched based strategies 

are needed to infuse the performance of the different subgroups to ensure academic 

performance of the CRCT. The No Child Left Behind Act (2001) mandates schools that 

do not meet adequate yearly progress to use researched based strategies. 
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The results of the study can help educational leaders target select sub-groups 

within a school to use the program of SuccessMaker™. When students do not meet 

proficiency on the CRCT, an individual plan should be developed to help the student be 

successful in the next grade level (Georgia Department of Education, 2009d). The results 

of this study could be used as a Tier I or Tier II intervention based on Georgia's 

Response to Intervention Model for subgroups of middle school students. For example, 

principals can determine if SuccessMaker™ is an intervention for the different subgroups 

at different Tiers in the Response to Intervention (RTI) process. Since SuccessMaker™ is 

a program that is purchased with federal funds stakeholders would want to know if the 

monies used for this program are effective for students' achievement on the math portion 

of the CRCT with all subgroups. 

The schools in this study did not make AYP because of the mathematic 

performance of subgroups of eighth grade students. Educational leaders of similar 

schools are searching to implement different research-based practices designed to 

increase student achievement among various subgroups. This study may help many 

schools diagnose specific areas of strengths and specify areas of weakness to improve. 

For example education leaders will use SuccessMaker™ to individualize intervention for 

subgroups to increase the proficiency rate of students. The goal of No Child Left Behind 

is to ensure that all students are proficient by 2014. Therefore, educational leaders have to 

implement researched based strategies to improve student achievement in order to meet 

AYP annually. 
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This chapter discussed the educational leader's role in implementing researched 

based strategies to improve mathematical comprehension when using technology. The 

literature supported the use of computer-based mathematical applications by using 

SuccessMaker™ software as a supplemental math program. The next chapter will present 

additional evidence to substantiate why technology is effective when helping to improve 

achievement for subgroups of students. The review of archival data by conducting a 

factorial analysis will reveal if there is a significant difference in mathematical 

achievement of eighth grade students. 

Chapter two discusses relevant professional literature as it relates to mathematics 

education and technological usage. Chapter three addresses methodology and the 

procedures used within the research design. Chapter four focuses on data collection 

procedures, research findings, and analyses of the data. Tables and quantitative data will 

be used. Chapter five consists of the interpretation of the findings, and conclusions as 

well as recommendations for further research. 



CHAPTER 2 

REVIEW OF LITERATURE 

This study focuses on the performance of different subgroups in math and the 

effects of SuccessMaker™ on the following subgroups: 1) gender, 2) ethnicity, 3) 

socioeconomic status, and 4) disability status. The performance of each subgroup has to 

be monitored by school leaders to ensure progression towards the Annual Measurable 

Objective (AMO). The researcher has outlined the review of literature to discuss the 

mandates of NCLB as it relates to student achievement and technology. Adequate Yearly 

Progress is explored along with Criterion Referenced Competency Test used to determine 

AYP for the selected subgroups. The math curriculum in Georgia, the constructivism 

theory of learning, and the role of educational leaders in implementing programs to 

improve student achievement are explained. Finally, an exploration of technology, 

SuccessMaker™, and subgroups are discussed to see the impact on student learning. 

While there may be no one best way to teach all students, there are certain interventions 

that help students succeed. 

For middle school leaders in Georgia, student achievement is measured by the 

Criterion Referenced Competency Test (CRCT). The CRCT is administered to all 
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students during the spring of a school year. The test data are disaggregated among all 

subgroups within a school. The measurement of each subgroup determines whether a 

school makes Adequate Yearly Progress (AYP) based on an Annual Measureable 

Objective (AMO). AYP is a component of the No Child Left Behind Act which mandates 

schools to test students annually and provide support to schools that do not accomplish 

the AMO. When schools do not make AYP, a school improvement incentive is 

implemented by school leaders to improve student test scores in math and/or reading. 

Best practices identified by research help promote the development of student 

competencies in mathematics. This information, coupled with what is known about 

constructivist learning, provides educational leaders with the information to design 

instruction in such a way that more students achieve maximum benefit. 

No Child Left Behind 

The No Child Left Behind Act (NCLB) of 2001 has changed Georgia's 

accountability model. NCLB is a powerful national statement that the achievement gap is 

a national concern and must receive national attention. The four key principles guiding 

the NCLB are: 1) increased accountability, 2) increased flexibility for states, school 

districts, and schools in the use of federal funds, 3) increased choices for parents of 

children from disadvantaged backgrounds and 4) emphasis on scientifically-based 

teaching methods (U.S. Dept. of Ed., 2002b). The No Child Left Behind Act of 2001 

mandates that policymakers, administrators, and educators develop technology 

integration initiatives to enhance education through technology. There are two important 

parts to this bill in regards to technology. One focuses on student achievement through 
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the use of technology and the other part focuses on professional development for teachers 

and administrators. 

NCLB requires principals to develop a comprehensive plan to ensure that every 

student reaches proficiency in mathematics (2001). Principals must focus their attention 

on implementing instructional practices to enhance teaching and learning (Valentine, 

Clark, Hackmann, & Petzo (2002). Therefore, principals must provide teachers with 

support, guidance and mentoring. 

Title II, Part D, Goal 1 of the NCLB Act, emphasizes the improvement of 

student's achievement in academics with the use of technology in elementary and 

secondary schools. The document further focuses on (a) technology integration 

initiatives, (b) building access, (c) accessibility, and (d) parental involvement. Title II, 

Part D, Goal 2(b) of the Act, stresses effective integration of technology into the 

professional development of teachers, principals, and other school staff. The NCLB goals 

will cause schools to focus on building a strong infrastructure to enable the integration of 

technology into the curriculum. NCLB requires states to show how technology will be 

integrated throughout the curriculum and instruction by December 31, 2006. Therefore, 

school administrators will get involved in technology integration in their respective 

schools (NCLB, 2001). 

The purpose of the testing requirements in NCLB is to ensure that schools 

effectively carry out their function and that all children learn, regardless of their ethnicity, 

economic background, or disabilities. The first step is determining the number of 

subgroups within a school. To be classified a subgroup there has to be a minimum size of 
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N=40 students or a maximum size of 10% of school's population with a maximum cap 

of N=75 students. When the subgroup population is determined, each group must have 

95% participation on the states assessment. Georgia's assessment test is the Criterion 

Referenced Competency Test (CRCT). 

Subgroups 

Students are categorized into subgroups as defined by the NCLB legislation and 

are compared against the performance of white students in order to measure achievement 

gaps in the same way that NCLB demands similar comparisons. Measurement of the 

school's success at meeting the needs of all students is established by the performance of 

subgroups on state assessments. These subgroups are defined by race/ethnicity, 

socioeconomic status, English proficiency status, and disability status (National 

Mathematics Advisory Panel, 2008). NCLB specifies that each school is to report data 

disaggregated by subgroup to determine if targets are met (Smith, 2005). Those groups in 

a school that meet the minimum group size set by the state for participation are required 

to report their achievement levels, thus providing evidence of a valid generalization of the 

proficiency level of students from that subgroup. 

Studies were also conducted to measure the effectiveness of computer-based 

instruction in the schools to improve student achievement. Meta-analyses have been 

conducted on studies that compared achievement levels of students who received 

computer-based instruction (CBI) to those of their peers who did not (Kulik & Kulik, 

1991; Kulik, Kulik, & Bangert-Drowns, 1985). The first meta-analysis examined 32 

classroom-based studies that quantitatively compared the results of instruction with the 
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computer to a traditional classroom. The analysis concluded that CBI generally increased 

the achievement levels of elementary students. 

A subsequent meta-analysis of 254 studies that looked at the effects of CBI on 

achievement confirmed the findings that CBI had a positive effect on students (Kulik & 

Kulik, 1991). The studies included participants from kindergarten to adult. Computer 

instruction typically yielded higher achievement at all levels. Sivin-Kachala (1997) 

reported similar findings in a meta-analysis of 219 studies conducted between 1990 and 

1997 examining the effects of the computer on student achievement. Once again students 

involved in a technology environment demonstrated increased achievement. Students also 

reported more favorable attitudes towards subjects when instruction involved the 

computer. 

On the other hand, several studies have challenged claims that CBI contributes to 

increased achievement. Clark (1983, 1994) argued that the measured differences in 

student achievement from computer instruction could actually be attributed to either a 

difference in (1) the instructional method or content of the lesson, or (2) the novelty 

effect caused by a new medium that disappears as students become familiar with the new 

medium. Clark (1994) agreed that certain capabilities of the computer could be used to 

assist students who were having difficulty in a particular area. 

Swenson and Anderson (1982) argued that the greatest educational benefit of CBI 

could be the increased motivation and improved attitudes. Seymour, Sullivan, Story, and 

Mosley (1987) reported the results of a study designed to measure students' continuing 

motivation to perform a future geography task when it was offered on the computer or in 
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paper-pencil format. An overwhelming 97% of all participants expressed a desire to do 

subsequent tasks on the computer rather than in paper-pencil format. Those who worked 

on the computer consistently rated their own performance on the activity higher, found 

the material to be more interesting, and believed the questions to be easier, than those 

who completed the task using paper-pencil format. 

No achievement differences among the groups were found however, supporting 

the notion that computer instruction can be beneficial without necessarily increasing 

student achievement. CBI tutorials can assess what an individual student knows about a 

subject, compare that to what the student needs to know (usually determined by the 

teacher), and then determine an optimum starting place for each student. Such programs 

can also track student progress and generate and update student performance profiles. As 

with the earlier computer tutors, recent generations of CBI provide immediate feedback. 

Hannafin (1999) and Hannafin and Oppenheimer (2002) found that at-risk high school 

students who used a customized CBI curriculum scored higher on state-mandated 

Mathematics and English tests than their classmates who did not use the CBI-supported 

curriculum. To support Hannafin and Oppenheimer, Barton (2003) found that a computer 

assisted program, designed to reinforce mathematical skills, had a large and positive 

impact on math scores. Therefore, what effect would computer based instruction have on 

different subgroups of students. 

Caucasian and African American Students 

The minority achievement gap in American public schools is as widespread as it 

is difficult to understand (Foorman, Kalinowski, & Sexton, 2007). Considerable 
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empirical and longitudinal research has established that the achievement gap between 

African American students and Caucasian peers has endured for decades (Teague, 2005). 

What causes the continuing minority achievement gap in mathematics? Barton (2003) 

showed that minority students face numerous academic barriers to achievement, both in 

the classroom and outside of school. 

According to Cooper and Crosnoe (2007) the achievement gap will always exist 

because the tests are bias. Cooper and Crosnoe (2007) believed that the students of lower 

socioeconomic status are not exposed to the experiences of students with higher 

socioeconomic status: therefore, curriculum is watered down and students can not 

performance as well. To overcome racial inequities in mathematics instruction, the 

National Council of Teachers of Mathematics (NCTM, 2000), in its latest iteration of 

standards for school mathematics, suggested that technology influences the mathematics 

taught and enhances students' learning. Leach and Williams (2007) conducted research 

that found that when minority students received reform instruction such as computer 

based instruction, the students scored significantly higher achievement scores than 

students who received traditional instruction. 

Gender Gap 

As our society becomes more technological, mathematics becomes necessary for 

all students' success (Jones, 1985). Educational researchers have been concerned with 

gender differences in mathematics achievement for more than a century. In the late 1870s 

a Harvard psychologist wrote, "A young woman might learn algebra, but when the 

limited sum of energy flowed to the overwrought brain, it harmed the natural growth of 
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ovaries" (Kilpatrick, Findel, & Swafford, 2001 p. 34). On January 18, 2005, Harvard 

president Lawrence Summers created a controversy when he suggested that the 

difference in boys' and girls' mathematical performance could be genetic (Benjamin, 

2005). Several researchers (Boloz & Varrati, 1983; Cole, 1999; Foorman, Kalinowski, & 

Sexton, 2007; Iserhagen, 1999) have reported a gender gap in mathematics among gifted 

students beginning in middle school. 

Understanding the mathematics gender gap can be the first step in social change 

towards gender equity in mathematics education leading to wider career opportunities for 

gifted girls (NCTM, 2000). Gender-based differences in mathematics were also noticed 

within the U.S. eighth grade TIMSS 2003 sample. Overall, male students performed 

statistically significantly higher than female students. On the other hand Ericikan, 

McCreith, and Lapointe, (2005) show no significant differences in achievement between 

boys and girls as they start getting acquainted with mathematics. 

The controversy between male and female achievement in mathematics is 

something that should be reviewed in-depth. People tend to believe that mathematics is a 

male oriented subject (Skaalvik & Skaalvik, 2004). Malnchuk (2005) attributed these 

beliefs and prejudices against math to gender-specific expectations of parents and 

teachers who encourage males more than females to achieve in mathematics, and have 

found correlations between these beliefs/prejudices and math achievement. This 

misconception may lead educators to push the male students to succeed, while at the 

same time discouraging females from pursuing higher-level mathematics courses. This is 
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further supported by Archibald (2006), who observed that in most mathematics-related 

fields (scientific courses) there tends to be more males than females. 

To conclude, the literature in gender studies suggests that society believes that 

females are less mathematically capable than men. Females are particularly vulnerable to 

the stereotype that girls just can not do math and when women go into courses like 

calculus they fare less well than men who have shown equal promise up to that point 

(Lubienski & Bowen, 2000). 

Disability Status of Students 

A disability according to the Americans with Disability Act of 1990, is a physical 

or mental impairment that substantially limits one or more of the major life activities of 

an individual (Department of Justice, 1990 f 3). Students with learning disability find it 

difficult to learn mathematics. Students identified with mathematical learning disabilities 

find math concepts and skills difficult to comprehended (Jerman & Swanson, 2006). 

Therefore, students with disabilities struggle to learn math concepts and skills (Spotnitz, 

2001). Often students with disabilities have learning impairment that hinders the learning 

process in math (Kroesbergen & Van Luit, 2003; Montague & Woodward, 2002). For 

this reason, it is crucial for educational leaders to continue to seek new interventions that 

may yield in the successes of students with learning disabilities to learn math (Traynor, 

2003). 

The use of effective strategies is especially important to students with Learning 

Disability (LD). Use of strategies is even more important than using drill and practice and 

mediated instruction strategies. The curriculums that most students with LD are exposed 
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to are ineffective because little emphasis is put on the everyday application of 

mathematics in their lives (Kroesbergn & Van Luit, 2003). A comprehensive approach 

that addresses teacher deficiencies and closes the gap between research and practice is 

necessary to address the problems faced by students with LD (Traynor, 2003). 

Well trained teachers will have the knowledge and skills to employ effective 

strategies, use assistive technologies, and have positive attitudes towards their students 

(Basset, Cronin, Koppel, & Patton, 1997). The implementation of an effective 

mathematics curriculum by educational leaders is relevant to students' lives because of 

the emphasizes placed on problem solving to help students with learning disabilities 

acquire the mathematics skills necessary for them to be successful (Montague & 

Woodward, 2002). 

According to Basset, Cronin, Koppel, and Patton, (1997), about 5% to 8% of 

students are identified as having mathematical disabilities. Students with LD are plagued 

with numerous problems. Not surprisingly, they are often lagging behind their non-

challenged peers. Cawley & Miller (2003) found that students with disabilities progressed 

about one year for every two years they attended school. They also found that 12th grade 

students with learning disabilities performed at around a high fifth grade level. Despite 

the clear challenges faced by these students. Paulsen, (2005) found that there was 

relatively little research on mathematics disability (MD) when compared to reading 

disability. 

According to Paulsen (2005), mathematics competence contributes to gainful 

employment, income, and work productivity. The importance of proficiency in 
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mathematics, especially for students with disabilities, cannot be overstated. This review 

of literature found the following factors to be important in determining success in 

mathematics for students with disabilities. They are: teacher training, teacher attitudes/ 

perceptions, use of effective strategies, use of assistive technology, and application of an 

effective curriculum. 

Though Ashcraft (as cited in Tournaki, 2003) found that it was beneficial to teach 

basic facts to student with LD using drill and practice, Garnett, & Fleischner (as cited in 

Tournaki, 2003) found that students with LD did not automatically develop 

computational skills at an age appropriate rate when drill and practice was utilized. 

Assistive technology can be used to support students with LD in their areas of weakness. 

Babbit and Miller (1996) found that extended practice with computers increased 

automaticity in basic math tasks for children with learning disabilities. Okolo, Bahr, and 

Reith (as cited in Babbit & Miller, 1996) found that simple drill and practice software 

programs and computer game formats were both effective in building acquisition and 

fluency skills. Cotton (as cited in Babbit & Miller, 1996) compared the ability of two 

adolescent groups with learning disabilities to produce solutions to a contextualized 

problem after being taught problem solving under the conditions of standard word 

problems and anchored instruction on videodisc. 

According to Babbit & Miller (1996), anchored instruction involved bringing 

real-life problem solving via computer videodiscs to the classroom and teaching students 

to solve complex multiple step problems. The anchored instruction was integrated with 

effective teacher guidance. Babbit & Miller (1996) found that both groups improved in 
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their word problem solving abilities, though students in the contextualized problem group 

who used anchored instruction did significantly better on post-tests and transfer tasks. 

Students with disabilities require the use of technology because it provides some 

of the essential characteristics that students require to succeed. Computers do not ridicule, 

belittle, or make gestures at a student's failure. Most educational leaders find computer 

based programs exhibit positive feedback and remains consistent and non-judgmental 

toward students (Teague, 2005). National laws and organizations such as the A Nation at 

Risk report of 1983, IDEA, NCTM, and the Assistive Technology Act of 1998 have 

promoted greater successes for the development of mathematics for learning disabled 

students and the integration of technology within the classroom. 

Socioeconomic Status 

Caldas and Bankston (1997) reported that socioeconomic status as determined by 

a student's participation in the school free and reduced price meals program negatively 

affected achievement. Other research confirmed that economically disadvantaged 

students averaged lower scores on achievement tests regardless of the subject matter 

(Arnold & Doctoroff, 2003; Boloz & Varrati, 1983; Cooper & Crosnoe, 2007; Duncan, 

Yeung, Brooks-Gunn, & Smith, 1998; Flores, 2007; Taylor, 2005). The achievement gap 

in the educational setting of economically disadvantaged and non-economically 

disadvantaged students is well documented. Eighty-four percent of those above the 

poverty level tested proficient in mathematics; whereas, only 45% of students living in 

poverty were proficient (U.S. Department of Education, National Center for Education 

Statistics, 2007).The gap is hefty and unrelenting; this fact is recognized and widely 
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accepted (Barton, 2003; Crooks, 1995; Leach & Williams, 2007; Ross, Smith, Slavin, & 

Madden, 1997). 

The No Child Left Behind Act (NCLB) 1,100 pages set forth requirements 

forcing school systems to be accountable for all subgroups in the population, including 

students recognized as coming from a low socioeconomic background. Educational 

leaders are strongly focused on standards-based accountability for students in all 

subgroups (Archibald, 2006). System educational leaders are aware of the problems 

present when students grow up in poverty; therefore, leaders are willing to implement 

programs and initiatives designed to combat the problem and narrow the achievement 

gap, while ensuring success for students from all economic backgrounds. 

Students who live below the poverty level often hailed from highly mobile 

families, lacked educational resources in the home, and failed to receive homework 

support and encouragement from less educated family members (Addressing the 

achievement gap: A challenge to Washington state educators, 2002). Low socioeconomic 

status was not limited to one specific area of the country or one race; poverty targeted all 

races and all age groups in every state of the nation (Crooks, 1995). Although the issue of 

poverty was a problem in most areas, schools unfortunately provided the least support 

and help to these children who commonly needed it most (Haycock, 2001). 

Students who live in poverty often need additional resources from educational 

leaders and teachers to overcome the daunting task of breaking the cycle. Regrettably, the 

educational leaders who are held accountability for educating the masses of poverty-

stricken students were frequently the systems receiving the least amount of funding, thus, 



32 

at an economic disadvantage themselves (Archibald, 2006; Arnold & Doctoroff, 2003; 

Haycock, 2001). For reasons beyond their control, low socioeconomic children faced an 

increased risk of failing mandated standardized achievement tests. Such failure could 

have devastating effects for the students, the school system, the family, and society at 

large (Cooper & Crosnoe, 2007). In a public system so enthralled with standardized tests, 

it is imperative to acknowledge socioeconomic status. With regard to mathematics, 

literature has generally concluded that higher SES students perform better than their 

lower SES peers (Matsumura, Slater, & Junker, 2006; Meyinsse & Tashakkori, 1994; 

Schullo & Alperson, 1998). 

Adequately Yearly Progress 

Students within these subgroups have to meet the Annual Measurable Objective 

(AMO) set by No Child Left Behind in Math and Reading until all students are proficient 

by 2014. For example, the percentages of students that must meet or exceed standards in 

math are 67.7% in 2010, 70% in 2011, 77.5% in 2012, 85% in 2013, and 100% in 2014. 

The final step is the second indicator. Each school, as a whole and as subgroups, must 

meet the standard or show progress on a second indicator. The second indicator, 

minimum group size is 40 or 10% of the students enrolled in AYP grades, whichever is 

greater. Georgia has also set a limit for the 10% of the population with a minimum group 

size of 75. For example if a school has 1,000 students, 10% of the population would be 

100, but Georgia's minimum group size for 10% is 75, therefore the group size for the 

school will be 75 instead of 40. 



In defining AYP, each state sets the minimum levels of improvement, based on 

annual measurable objectives set within a time frame specified in the law in order to meet 

the 100% proficiency goal (Georgia Department of Education, 2009). These levels of 

improvement are known as Annual Measurable Objectives (AMO) to ensure that all 

student groups, schools, school districts, and the state as a whole reach this goal by 2013-

2014. Georgia's plan for AYP allows great flexibility in how schools can demonstrate 

AMO. There are four ways: 1) direct comparison of student performance to AMO, 2) 

confidence interval, 3) multiyear averaging and 4) safe harbor. 

If the school does not meet the annual measurable objectives for reading/ELA 

and/or math, a series of second looks are applied beginning with a confidence interval 

process. In Georgia, the confidence interval process has a critical z value of 1.645 for a 

population proportion, which means the programs are running a one-tail test at the 95% 

level of significance. If schools do not make AYP with the confidence interval process, 

test scores from the current school year are averaged with test scores from the preceding 

two years (Georgia Department of Education, 2009). The rolling average is designed to 

mitigate the fact that student performance can vary widely from year to year due to 

factors beyond a school's control such as changes in the demographic composition of 

student populations (Georgia Department of Education, 2009). 

Safe Harbor is the last step in determining AYP status if the confidence interval 

process and multi-year averaging does not enable subgroups to make AYP. To make 

AYP with Safe Harbor, a subgroup must decrease the percent of students not meeting 

proficiency levels by 10% from the previous year. The subgroup must also meet the 
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additional academic indicator requirement. The subgroup must meet the second indicator 

requirement if Safe Harbor is used. In other words, AYP is met if the percentage of 

students in that subgroup not scoring proficient decreases by 10% from the preceding 

school year and the subgroup meets the state's requirement for progress on the second 

indicator. 

Students within subgroups have to perform at a proficiency score of 800 or above 

in Math and Reading in the state of Georgia. When subgroups within the school do not 

perform at the AMO level, schools do not make Adequately Yearly Progress (AYP). 

When schools do not make AYP, educational leaders have to implement research based 

strategies to improve students test scores in reading and math (NCLB, 2001). Throughout 

the state of Georgia students in all subgroups are scoring at proficiency level in reading, 

the problem is the gaps between students achievement in the area of math (Governor's 

Office of Accountability, 2009). 

In order to highlight the relative achievement levels of subgroups and hold 

schools accountable for closing any achievement gaps, NCLB requires every school, 

school district, and state to sort ("disaggregate") test results by the racial/ethnic category, 

disability, limited English proficiency, and socioeconomic status. In Georgia there are 

eight subgroups 1) African American/Black, 2) Hispanic, 3) Asian, 4) White, 5) Native 

American, 6) Students with disabilities (SWD), 7) Students with limited English 

proficiency (ELL), and 8) Economically disadvantaged students (ED). 

When student performance results on tests are analyzed by subgroups, gaps in 

student performance become self-evident (Jackson & Davis, 2000). The closing of these 
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gaps is the mission of the Governor's Office of Student Achievement and the Georgia 

Department of Education and becomes the focus of school improvement initiatives made 

by educational leaders. When schools or districts are identified for Needs Improvement, 

School Improvement teams led by administrators will be assigned to assist the schools or 

districts in implementing consequences and to focus on the school's strengths to 

overcome its weaknesses (Georgia Department of Education, 2009). Data-driven reform 

efforts implemented by educational leaders will be the driving force to make changes for 

instruction for the students so that all students will have the opportunity for success. 

In recent years, a number of scholars (Felder, 2006; Hughes, & Zachariah, 2001; 

Valentine, Clark Hackmann, & Petzo, 2002) have contributed to the literature of the 

leadership environment specific to middle schools. To be effective, principals must be 

familiar with middle level instructional practices. They must create an environment 

within the middle school for rigorous instruction that balances the developmental and 

emotional needs of adolescents. Contemporary middle school principals must also 

develop standard processes for curriculum monitoring, student and staff support, 

accountability, and collaboration with parent and community partners (Hargreaves & 

Fink, 2006). Specifically, middle school leaders need to ensure that middle school 

students meet or exceed proficiency on state and federal standards. 

Schools are required to develop specific strategies for improving instructional 

techniques in specific areas where students, or subgroups of students, were not proficient 

and set measurable goals for improved student achievement. Seventy percent of eighth 

grade students in Georgia scored at proficiency, but when the data is disaggregated 
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among the subgroups you find large gaps between the gender, ethnicity, disabilities, and 

socioeconomic subgroups. The purpose of this research is to determine the effects of 

SuccessMaker™ on the subgroups 

Criterion Referenced Competency Test 

Georgia law (O.C.G.A. §20-2-281), mandates that a curriculum-based assessment 

be administered to students to measure the required state curriculum. These tests, referred 

to as Georgia Criterion-Referenced Competency Tests (CRCT), in reading, 

English/language arts and mathematics are administered annually to students in grades 

one through eight. Students in grades three through eight are also tested in science and 

social studies. In 2001, the Georgia Academic Placement and Promotion Policy was 

passed enacting O.C.G.A. Sections 20-2-282 through 20-2-285. O.C.G.A. Section 20-2-

283 states that no third grade student will be promoted to the fourth grade if the student 

does not achieve grade level performance on the third grade CRCT in reading, no fifth or 

eighth grade student will be promoted to the next grade if the student does not achieve 

grade level performance on the CRCT in reading and mathematics. 

The CRCT assesses a sample of the knowledge and skills that educators agree 

will comprise a complete curriculum for each grade level. Georgia students have 

opportunities to learn - and are expected to master - much more than what the tests 

address. The Georgia Performance Standards (GPS) are the source of the knowledge and 

skills assessed on these tests which began in 2006. 
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Math Curriculum 

Mathematics is a human activity that involves observing, representing and 

investigating patterns and quantitative relationships in physical and social phenomena 

and between mathematical objects themselves (Marlow, 2005). Through this process, 

new mathematical ideas and insights are developed. Mathematics uses its own specialized 

language that involves symbols and notations for describing numerical, geometric and 

graphical relationships (National Council of Teachers of Mathematics, 2006). 

Mathematical ideas and concepts build on one another to create a coherent structure. 

Middle school principals have responsibility for leading instruction in a wide 

variety of specific subjects, especially math (Cole, 1999; Kilpatrick et al., 2001). Among 

those subjects, mathematics has probably received as much professional and public 

scrutiny as any subject, so it makes a particularly interesting venue for studying the 

effects implementation of program lead by principals' leadership (Ysseldyke, Spicuzza, 

& McGill, 2000). Mathematics is a product of investigation by different cultures - a 

purposeful activity in the context of social, political and economic goals and constraints 

(Georgia Department of Education, 2009). Therefore, middle school mathematics 

provides the essential foundation for success in rigorous high school curricula (Georgia 

Department of Education, 2009c). 

Georgia Math Performance Standards outline the interrelated knowledge and 

skills included in the scope of mathematics, and stress the importance of mathematical 

literacy to enable persons to contribute to and participate with confidence in society 

(Georgia Department of Education, 2009b). The teaching and learning of Georgia 
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Mathematics Performance Standards can enable the learner to: 1) develop an awareness 

of the diverse historical, 2) cultural and social practices of mathematics; 3) recognize that 

mathematics is a creative part of human activity; 4) develop deep conceptual 

understandings in order to make sense of mathematics; and 5) acquire the specific 

knowledge and skills necessary for; 6) the application of mathematics to physical, social 

and mathematical problems (Georgia Department of Education, 2009b). 

The Georgia Performance Standards (2009) for mathematics have been designed 

to achieve a balance among concepts, skills, and problem solving. The curriculum 

stresses rigorous concept development, presents realistic and relevant tasks, and keeps a 

strong emphasis on computational skills. At all grades, the curriculum encourages 

students to reason mathematically, to evaluate mathematical arguments both formally and 

informally, to use the language of mathematics to communicate ideas and information 

precisely, and to make connections among mathematical topics and to other disciplines. 

The Georgia K-12 performance standards in mathematics support a strong, 

cohesive, and coherent curriculum that provides a clear path to higher mathematics and 

intelligent citizenship (Georgia Department of Education, 2009). For grades K-8, the 

Georgia standards are presented grade by grade, and there is a description of what a 

student should be able to do at the beginning of each grade level. For grades 9-12, the 

standards are presented course by course. The mathematics curriculum is organized into 

five content strands: number and operations, measurement, geometry, algebra, and data 

analysis and probability. At each grade, there are process standards that emphasize 

problem solving, reasoning, representation, connections, and communication. 
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Additionally, this curriculum requires that mathematics classrooms at every grade 

be student-focused rather than teacher-focused using a balanced approach to instruction. 

Working individually or collaboratively, students should be actively engaged in inquiry 

related to real phenomena. Knowledge and procedural skills should be developed in this 

context. Multiple representations of mathematics, alternative approaches to problem 

solving, and the appropriate use of technology are all fundamental to achieving the 

specified goals of the curriculum. 

Educational Leader's Role 

Bencivenga and Elias (2003) stated that "principals must take the lead in defining, 

articulating, and implementing a vision of a school community and academic excellence" 

(p. 64). Successful implementation of accountability policies has shifted the role of the 

principal in school systems. Firestone and Riehl (2005) shared the results of the task 

force on research co-sponsored by the American Educational Research Association. The 

guiding questions included: how can educational leaders increase student learning; and 

how can they foster equity in educational outcomes? 

Schools are judged on whether they meet the AYP. The AYP target for all schools 

is set by the state based primarily on the percentage of students achieving proficiency on 

the state's assessments on reading and mathematics content standard indicators. To meet 

the AYP target, all students and eight subgroups (students with disabilities, ESL students, 

students on the free and reduced meals program, and the five racial/ethnic groups) must 

meet or exceed the AYP target each year (Georgia Department of Education, 2009). The 

federal guidelines for AYP require every state to set a baseline in one of two ways from 
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the 2002 state assessment data. Wherever the states set their baseline, the ultimate goal is 

to get 100% of their students to proficiency on the state's reading and mathematics 

content standards by 2014 (NCLB, 2001). 

The National Council of Teaching Mathematics (2006) published an executive 

report for educational leaders that technology is one of the six key principles for 

improving mathematics. Technology is essential in teaching and learning mathematics; it 

influences the mathematics that is taught and enhances students' learning (NCTM, 2000). 

Students can develop deeper understanding of mathematics with the appropriate use of 

technology. Technology can help support investigation by students in every area of 

mathematics and allow them to focus on decision making, reflection, reasoning, and 

problem solving (Page, 2002). The existence, versatility, and power of technology make 

it possible and necessary to reexamine what mathematics students should learn as well as 

how they can best learn it. 

Educational leaders are required to create school improvement plans when 

schools do not meet state requirements for AYP (Muir, 2005). According to the Georgia 

Department of Education (2009a), the school improvement plan consists of the following 

components: 1) identify the current level at which target behavior(s) or skill(s) occurs 

(using baseline CRCT data), 2) desired performance goal (to be measurable), 3) 

Intervention(s) to be used , 4) how many intervention strategy sessions per week, 5) who 

will provide/conduct the intervention 6) how the student's progress will be monitored, 
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7) how often the student's progress will be monitored during the intervention time period, 

8) who will assess the student's progress, 9) date the intervention is to begin, and 10) date 

the effectiveness of the Intervention Plan will be reviewed. 

Educational Leader's role in Implementation of Interventions 

Interventions provide direct, explicit instruction directed at increasing skills levels 

by actively involving the student (Muir, 2005). Interventions include methods such as 

providing additional instruction, change of instruction (i.e., teaching a different or 

additional reading program), or a specific behavior modification program. 

Effective interventions increase the intensity of instruction by: 1) Increasing instructional 

time. 2) Decreasing number of children in instructional group. 3) Improving quality of 

instruction. 4) Increasing the frequency of instruction by giving more opportunities for 

re-teaching, review, and supervised practice. 5) Focusing on the most essential learning 

needs (the underlying skill deficit). 6) Providing explicit and systematic instruction 

(Kroesbergen, & Van Luit, 2003). 

Over the past several years, a growing accountability movement has emerged in 

the fields of both prevention and education (Isernhagen, 1999). As researchers and 

federal agencies invest increasing amounts of time, money, and energy into identifying 

and disseminating information about research-based programs, developers face mounting 

pressure to document the effectiveness of their interventions (National Mathematics 

Advisory Panel, 2008). Schools, in turn, are encouraged to select and implement only 

those programs that have demonstrated success, in the hopes that such programs will 

improve student achievement. 
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Yet many programs that have proven their effectiveness under strict, research 

conditions have difficulty doing so when delivered under "real world" conditions within 

schools or community agencies (Paulsen, 2005). A growing body of literature examines 

the reasons for these differences, which can often be attributed to quality of 

implementation (Smith, 1997; Schiller, 2009; & Mertent & Flowers, 2003). 

Quality implementation refers to the degree to which an intervention is delivered 

as it was intended to be delivered (Hughes & Zachchariah, 2001). Programs that are 

implemented with a high level of integrity or fidelity are delivered with strict adherence 

to their original design (Foorman, Kalinowski, & Sexton, 2007). Programs that are 

delivered with high levels of fidelity will be more likely to achieve their intended 

outcomes (Roschelle, Pea, Hoadley, Gordin, & Means, 2000). 

However, many researchers in the field assert that successful implementation 

actually depends on some degree of adaptation. Programs must be adapted to 

accommodate complex and often idiosyncratic school settings, as well as to meet the 

needs of a variety of target audiences ( Dane & Schneider, 1998). 

Core elements are intervention components that must be maintained without 

alteration to ensure program effectiveness. They may include basic program structure 

(e.g., number of sessions, setting), content (e.g., inclusion of certain types of skill-

building activities), or method of delivery (e.g., modeling and practice of skills, role 

plays) (Spillane, Halverson, & Diamond, 2001). Quality implementation could thus be 

defined as: The effective delivery of a program's core components to its target audience. 

This definition recognizes that, in order to achieve your intended outcomes, you must not 
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only look at what you are implementing (the core elements), but also how and to whom 

they are delivered (Powell, 2004). According to Powell (2004), all of these factors will 

ultimately affect the quality of the implementation efforts. 

In a study on high-performing schools, Picucci, Brownson, Kahlert, and Sobol 

(2002) concluded that principals at these schools established tangible goals, held teachers 

accountable, challenged their staff to improve upon their own successes, and 

communicated high expectation through dialogue, action, and symbolic gestures. In 

Turning Points 2000, Jackson and Davis (2000) reported that "no single individual is 

more important to initiating and sustaining improvement in middle grade school students' 

performance than the school principal" (p. 157). Further, Mertens and Flowers (2003) 

examined the middle school principalship and its relationship to school practices and 

identified four major findings: 1. What is important to principals is what is likely to get 

implemented. 2. Parts of the middle level concept get implemented rather than the entire 

concept. 3. Time allocations tend to reflect priorities. 4. Some principals are limited in 

their knowledge of middle level programs and experience (Powell, 2004). 

During the last 40 years, there has been a dramatic shift in the role and 

responsibilities of principals (Stein & Nelson, 2003). While much literature exists on 

school leadership and leadership practices, there are few empirical studies on 

understanding the role of the principal and the significance of principal leadership 

behaviors (Potter, 2002). A number of studies and reviews (Levine, 2006; Scheerens & 

Bosker, 1997; Seashore-Louis, Marks, & Kruse, 1996; Teddlie & Stringfield, 1993) 

characterized principal leadership and attributes in schools where student achievement 
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was high as (a) sharing leadership with teachers, (b) utilizing academic support staff, (c) 

buffering the core technology, (d) orienting towards "maverick" leadership, (e) acquiring 

needed resources (f) monitoring school activities, (g) maintaining a school vision and 

high expectations concerning teaching and learning, (h) focusing on student learning and 

teacher development, (i) recruiting quality teachers, and (j) creating a learning 

organization built on trust and respect. The researcher will expand on the buffering of 

technology to increase student achievement. 

Scientifically Based Research 

No Child Left Behind (NCLB) Act of 2002 requires the use of instruction based 

on scientific research. The emphasis on scientifically based research supports the 

consistent use of instructional methods that have been proven effective (NCLB, 2001). 

Educational leaders can use a simple set of questions to distinguish between research that 

confirms the effectiveness of an instructional practice and research that does not. The 

questions are as follows: 1) Has the study been published in a peer-reviewed journal or 

approved by a panel of independent experts? 2) Have the results of the study been 

replicated by other scientists? 3) Is there consensus in the research community that the 

study's findings are supported by a critical mass of additional studies? 

Educational leaders have to ensure that the researched based strategies are peer 

reviewed to ensure the quality of the research. Educational leaders should look for 

evidence that supplemental technology has been proven effective by more than one study. 

Information generated by one study without scrutiny and criticism by others cannot be 

fully scientific. To be considered scientifically based, a research finding is presented in a 
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way that enables other researchers to reach the same results when they repeat the 

experiment (No Child Left Behind Act, 2001). 

Technology 

The U.S. Department of Education's What Works Clearinghouse (WWC), in a 

review of middle school mathematics programs, found only two studies that not only 

showed positive results but also met the very rigorous WWC (2004) standards for 

experimental design. Studies with significant positive effects for technology tend to be 

those with well-defined interventions that can specify the conditions of implementation 

(Durlak, 2004). There are numerous variables affecting successful implementation, 

including where in a building computers are used, how they are scheduled, the breadth 

versus depth of the curriculum, the computer knowledge of teachers, and teachers' 

pedagogical approaches (Becker & Ravitz, 2001). 

The National Council of Teachers of Mathematics (NCTM) promotes the use of 

technology because it allows for a greater comprehension of mathematics and supports 

students while learning math. Educational leaders are finding that when technology is 

integrated within the classroom curriculum and used as instructional strategies, student 

achievement is increased (Gallagher, 2006). Computer based instruction and computer 

assisted instruction are referred to as providing new instruction or guided practice to 

students (Barbetta & Jerome, 2005). 

According to Cotton (1991) the definition of computer based instruction is any 

kind of computer in an educational setting, including drill and practice, tutorials, 

simulations, instructional management, supplemental exercise, or other applications. 
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Computer based instruction may refer to either stand alone computer learning activities or 

computer activities which reinforce material introduced and taught by teachers. 

Computer-assisted instruction (CAI) is a narrower term and refers to drill and practice, 

tutorial, or simulation activities that are supplemental to traditional teacher directed 

instruction (Cotton, 1991). Therefore, SuccessMaker™ could be considered a computer 

based and computer assisted instruction that reinforces the Georgia Performance 

Standards introduced and taught by teachers (Pearson Technologies, 2003). 

As a learning tool, computer based instruction incorporates the multimedia feature 

(Kay, 2001). Learner control allows students to manage his or her learning, allowing 

them to choose a learning path, destination, or outcome (Traynor, 2003). To improve 

students' achievement; educational leaders could take advantage of the customized 

preparation incorporated through learner control to increase math scores on the CRCT 

(Picucci, Brownson, Kahlert, & Sobel, 2002). Computer based instruction benefits 

education by incorporating student interactions, maintaining attention for long periods of 

time, and providing productive feedback on student achievement (Picucci et. al, 2002). 

Educational leaders find this beneficial, because this experience provides students 

opportunities to communicate in group format, receive feedback, and stimulate learning 

(Roschell, Pea, Hoadley, Gordin, & Mean, 2000). The researcher will expand on the 

computer based program SuccessMaker™. 

SuccessMaker™ 

This study focuses on the educational leader implementation of a research based 

strategy to help subgroups of students at risk of failing the Math portion of CRCT, the 
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state of Georgia's annual competency exam. The centerpiece of that strategy is a 

computer-based instructional (CBI) course called SuccessMaker™. SuccessMaker™ 

individualizes instruction to the specific needs of each student by: 1 Automatically 

presenting instruction at the level at which a student is ready to learn—a level neither too 

easy nor too difficult—creating a successful learning experience, 2) Adjusting the 

presentation of content to find the optimal sequence of instruction based on student 

response 3) Guiding learning by employing a variety of instructional strategies when a 

student has difficulty and providing multiple opportunities to master each concept 4) 

Periodically activating retention checks during the learning process to ensure retention of 

previously presented skills and 5) Emphasizing specific content areas where students 

need to focus (Pearson Digital Learning, 2003). 

SuccessMaker™ allows students the chance for technology exploration while 

learning how to solve the type of multistep problems that occur in real life. Multimedia 

that can embed basic skills practice within realistic situations enable teachers to improve 

their instruction for learning-disabled students (Wissick & Gardner, 2003). Maximizing 

instructional time, engaging learners, and raising student achievement in order to make as 

much use of the allocated time as possible is when student learning increases (Eggen & 

Kuachak, 2004). 

To review the effectiveness of SuccessMaker™ to improve student achievement 

in math, the research examined the results of Ball Buff and Centerville Elementary 

Schools. The students at Ball Buff elementary school included students in grades two -

five. The school consisted of 22% of students who received free/reduced lunch; 31% who 
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were minority. The purpose of the study conducted by Loudoun County Public Schools, 

Virginia (1998) was to evaluate the use of SuccessMaker™ mathematics on student 

achievement and teacher attitude about its impact on classroom instruction. The median 

scores improved at all three grades over the one-year period. The distribution shows that 

the students improved as a group, especially in grade five, and not just as a result of a few 

high scorers. Scores for minority students also improved consistently. At the two control 

schools the scores declined or remained approximately stable, although one was also 

introducing a strong math intervention. 

Standardized achievement test data were used to compare student math 

achievement from spring 1996 to spring 1997. Students were included in the study if they 

had test scores for both years and had spent sufficient time in SuccessMaker™ for the 

program to have an effect. Statistical box plots were used to examine the entire 

distribution for each grade and median scores were used to quantify the comparison. In 

summary, math achievement at Ball's Bluff improved broadly during the year of the 

pilot. The comparison schools that did not use SuccessMaker™ did not show similar 

improvements. The improvement at Ball's Bluff does not appear to have been a result of 

increased time-on task, nor to any other change in instruction. 

The educational leader of Centerville Elementary school implemented the 

SuccessMaker™ program for a seven month period to fourth and fifth grader students 

within the school. The study conducted by Laub (1995) was designed to determine if the 

SuccessMaker™ program implemented by the educational leader would produce the 

desired results. The study was designed to investigate the relationship of student 
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Concepts and Skills, and to investigate the rate of learning across students who are low-, 

average-, and high-achieving. The study also gathered teacher perception of 

implementation, impact on achievement, and instructional strategies. 

Students used SuccessMaker™ 12 minutes a day on computers in their 

classrooms to supplement their 45-minute math instruction. Math achievement of 

students in grades four and five were measured in scaled scores using the Stanford 

Achievement Test (SAT) and compared to mathematics achievement of two years of 

previous fourth and fifth grade classes in the same schools. Tests were administered in 

the fall and the spring. The fall test scores were used to designate students as low 

(stanines 1,2,3), average (stanines (4,5,6), and high-achieving (stanines 7,8,9). Change 

scores were calculated and used to measure student achievement. Analysis of covariance 

was used to adjust initial group differences and determine whether the difference between 

treatment and control scores of low-, average-, and high-achieving students were 

statistically significant. The 12 teachers responsible for these students were surveyed to 

guide the planning of ongoing in-service training and the use of SuccessMaker™ with 

specific student populations. Teacher perceptions were measured using two 

questionnaires designed by the researcher. 

The results of the study revealed a statistically significant difference in the mean 

change score of students using the computer (50.15) and the mean change score of earlier 

classes who did not (28.2). A dependent t-test indicated the gains were affected by the 

use of SuccessMaker™ and not by chance. Higher-achieving students' mean scores 
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increased more than average-achieving students' scores. Average-achieving students' 

mean scores increased more than the scores of low achieving students. 

Summary 

In summary, principal leadership is widely accepted as a major contributor to 

achieving school improvement. This theme has emerged throughout the literature about 

school improvement. Disparity in academic performance is glaring, and because of the 

new accountability method of NCLB the problem will always exist. More proactive steps 

will need to be taken to ensure the "subgroups" are taken care of and receive the type of 

education they need to meet proficiency in math. Middle school principals must now be 

actively involved in improving a school's instructional program. Instructional change 

requires school leadership. 

Principals can play a key role as leaders to promote high-quality mathematics 

instruction. The review of literature showed that the principal's understanding of 

mathematics instruction, and their ideas about how they can support it, is significantly 

influenced by their own ideas about teaching, learning, and the nature of mathematics. 

School leaders who understand the role and power of effective technology in middle 

schools can empower teachers to embrace technology as an integral tool in their 

classroom. Without leadership, technology is placed into school, not used, and becomes a 

wasted investment. The question still remains if the effects of SuccessMaker™ on 

subgroups of middle school students' mathematics test scores as implemented by school 

leaders are effective. 
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In chapter three the research examined the effects of SuccessMaker™ as a 

computer based math intervention program, implemented by principals, on the mean 

scores of subgroups of eighth grade students. Discussed within the methodology chapter 

are the 1) research questions, 2) hypotheses, 3) methodology and design, 4) population 

and sample, 5) instrumentation, 6) procedures, and 7) data analysis. A summary of 

methodology and procedures concludes the chapter. 



CHAPTER 3 

METHODOLOGY 

The purpose of the study was to determine the effect of SuccessMaker™ on 

eighth grade subgroups of students in mathematic achievement as measured by the 

Georgia Criterion Referenced Competency Test (CRCT). The researcher identified the 

effectiveness of the SuccessMaker™ on the following subgroups: 1) gender, 2) ethnicity, 

3) socioeconomic status, and 4) disabilities which are subgroups of the No Child Left 

Behind Act (2001). 

In this study, the researcher examined the effects of SuccessMaker™ as a 

computer based math intervention program, implemented by principals, on the mean 

scores of subgroups of eighth grade students. Discussed within the methodology chapter 

are the 1) research questions, 2) hypotheses, 3) methodology and design, 4) population 

and sample, 5) instrumentation, 6) procedures, and 7) data analysis. A summary of 

methodology and procedures concludes the chapter. 

Research Questions and Null Hypotheses 

The following research questions and hypotheses served as a guide for completing 

the research. A factorial ANOVA was used to evaluate the null hypotheses for research 

questions one through nine. All hypotheses were tested at the .05 level (May, 1990). The 

52 
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ANOVA process considers the main effect of two independent variables and the 

interaction between the two variables. The instructional strategy in this study will be 

used as the main effect in the four ANOVAs, therefore the researcher will list research 

question number one only one time. 

In this study instructional strategy was coded as 1 = SccessMaker™ or 2 = non-

SuccessMaker™. Gender will be coded as 1= male and 2 = female. For Socioeconomic 

status 1 = Free/Reduced lunch as defined by Title I and ethnicity will be code 1= 

Caucasian and 2 = African American. Disability status will be coded as 1= students with 

disabilities and 2 = students without disabilities. 

1. Is there a significant main effect of instructional strategies on eighth grade 

CRCT math scores? H0 1. There is no significant main effect of instructional 

strategies on eighth grade CRCT math scores. 

2. Is there a significant main effect of gender on eighth grade CRCT math scores? 

H0 2. There is no significant main effect of gender on eighth grade CRCT math 

scores. 

3. Is there a significant interaction between gender and instructional strategies on 

eighth grade CRCT math scores? H0 3. There is no significant interaction between 

gender and instructional strategies on eighth grade CRCT math scores. 

4. Is there a significant main effect of disability status on eighth grade CRCT 

math scores? H0 4. There is no significant main effect of disability status on 

eighth grade CRCT math scores. 
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5. Is there a significant interaction between disability status and instructional 

strategies on eighth grade CRCT math scores? H0 5. There is no significant 

interaction between disability status and instructional strategies on eighth grade 

CRCT math scores. 

6. Is there a significant main effect of socioeconomic status on eighth grade 

CRCT math scores? H0 6. There is no significant main effect of socioeconomic 

status on eighth grade CRCT math scores. 

7. Is there a significant interaction between socioeconomic status and instructional 

strategies on eighth grade CRCT math scores? H0 7. There is no significant 

interaction between socioeconomic status and instructional strategies on eighth 

grade CRCT math scores. 

8. Is there a significant main effect of ethnicity on eighth grade CRCT math 

scores? H0 8. There is no significant main effect of ethnicity on eighth grade 

CRCT math scores. 

9. Is there a significant interaction between ethnicity and instructional strategies 

on eighth grade CRCT math scores? H0 9. There is no significant interaction 

between ethnicity and instructional strategies on eighth grade CRCT math scores. 

Data Collection 

Data for this study was acquired from the Georgia Department of Education 

Database by means of the Middle Georgia Regional Education Service Agency (RESA). 

The researcher collected data from the data specialist at the Middle Georgia (RESA). The 

data specialist at Middle Georgia RESA has a contract to receive data each spring after 



55 

the administration of the CRCT to create data reports for the schools in the RESA 

community. The data is used to create comparisons of schools within the RESA service 

area. 

The researcher contacted the data specialist and explained the study and the 

parameters of the data needed. The data specialist created a spreadsheet that sorted 

students' data by school, ethnicity, gender, socioeconomic status, and disability status. 

Because of the codes used by the data specialist, students' identity remained anonymous. 

The electronic copy of the spreadsheet allowed the researcher to place students' data in 

SPSS with codes. The codes are explained in the data analysis section. 

Research Methodology 

This study was designed to test the effects of SuccesMaker ™, a research based 

math intervention implemented by school leaders, to improve the math CRCT scores 

among various subgroups within middle schools in the middle Georgia area. The 

dependent variable in the study was CRCT math scores. The independent variables in the 

study are as follows: 1) SuccessMaker™, 2) gender, 3) ethnicity, 4) socioeconomic 

status, and 5) disability status of student. 

Schools A and B began utilizing SuccessMaker™ software program to 

supplement math instruction during the 2006-2007 school year to increase math score on 

the CRCT. SuccessMaker ™ is a drill and instruction language arts and math skills 

program that uses a series of activities to supplement classroom instruction. The 

mathematics section of the program presents students with an assortment of course level 

appropriate problems. Based on an initial test administered during the first few sessions, 
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students were placed on an individualized plan and their progress is continuously 

monitored by classroom teachers and administrators as well (Pearson Digital Learning, 

2003). As students entered correct answers, an internal algorithm computes course level 

again and adjusts course levels up to continue challenging students (Tingley & Thrall, 

2002). 

Research Design 

The design of for this study is quasi-experimental and casual comparative. The 

design is quasi-experimental because the researcher could not randomly assign 

participants in the study. The eighth grade students were selected because they were in 

middle schools in the Middle Georgia area that used SuccessMaker™ or schools that did 

not use SuccessMaker™. The purpose of this study is to compare the outcomes for 

individuals receiving SuccessMaker™ as an instructional strategy with outcomes of a 

similar group of individuals not receiving SuccessMaker™. The researcher analyzed 

2009 archival data from the Georgia Department of Education from Title I schools that 

were similar in demographics. Two of the schools used SuccessMaker™ and the other 

two schools did not use SuccessMaker™. 

Instrumentation 

The CRCT is designed to measure how well students acquire the skills and 

knowledge described in the Georgia Performance Standards (GPS). The assessments 

yield information on academic achievement at the student, class, school, system, and state 

levels. This information is used to diagnose individual student strengths and weaknesses 
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as related to the instruction of the GPS, and to gauge the quality of education throughout 

Georgia. 

Georgia law requires the development and administration of the CRCT in the 

content areas of Reading, English/Language Arts, Mathematics, Science, and Social 

Studies. During spring students in grades one through eight take the Reading, 

English/Language Arts, and Mathematics CRCT, while students in grades three through 

eight also take the Science and Social Studies CRCT. 

Content Validity 

The Georgia Department of Education selects Georgia's educators to decide on 

questions for the CRCT based on their content area specialty. For example, eighth grade 

teachers with specialty in math will select questions from a pool of math questions to 

reflect the standards being taught on the eighth grade level. By allowing Georgia 

educators to select questions based on the curriculum taught within the classroom 

establishes validity of the CRCT. 

During the spring 2006 administration of the CRCT, students' scores were linked 

to a Lexile score using the Rasch method for calculation of validity. A representative 

sample of students 2,000 students per grade level from grades one through eight (TV = 

16,363) took a parallel Lexile Linking Test (LLT) prior to the administration of the 

CRCT. 

The researchers (Chall, Flesch, Carroll, & Bormuth, 2007) used the Pearson r to 

determine the correction between the reading level and test score. The correlation 

between test scores and Lexile measure was from 0.72 to 0.88. The range indicated a 
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strong correlation in a positive direction meaning as the score increase the lexile score 

should increase. The score was interpreted by the level of book that a student can read 

with 75% comprehension. Seventy-five percent comprehension is the level identified by 

experts as offering the reader a certain amount of comfort and yet still offering a 

challenge (Chall, Flesch, Carroll & Bormuth, 2007). The Rasch model takes into 

consideration the difficulty of each item to compute an ability estimate for each 

examinee. 

Reliability 

The CRCT is a reliable instrument for testing and measurement. A 2004 test 

found reliability in math for all grades ranged from 0.87 to 0.90 (Georgia Department of 

Education, 2009c). To establish reliability of the results of the CRCT, Georgia policy 

makers have established standard guidelines for administering the CRCT. During the 

spring of the year, school systems are given a window in which to test students. Teachers 

read from a script to administer the test and teachers can not deviate from the script or a 

testing irregularity would occur. Instructional leaders have to sign an assurance form 

validating that all testing procedures have been followed. 

To establish scoring reliability, Georgia leaders use a modified Angoff method. 

The Angoff method requires each panelist to consider each test item and to estimate for 

each item what percentage of students who minimally qualify as meeting the definition of 

meets standards would answer the item correctly. This system results in assigning a p-

value. No test can measure performance with perfect consistency, therefore it is important 

to understand the standard error of measurement (SEM) when interpreting test scores. In 
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the state of Georgia, the CRCT SEM is computed for each scale score and an error band 

plus/minus one SEM unit is constructed for each content area and grade (Georgia 

Department of Education, 2009). 

Population and Sample 

In the state of Georgia there are roughly 122,000 eighth grade students. Fifty-one 

percent of the eighth grade population is male students whereas 49% is female students. 

According to the Georgia Department of Education 2009 AYP report, 46% of the eighth 

grade population are Caucasian students, whereas 54% are non-Caucasian (39% African 

American). Eleven percent of the eighth grade population is classified as students with 

disabilities. Over half of Georgia's eighth grade (52%) students are economically 

disadvantaged students. 

In the state of Georgia there are 429 middle schools. In 2009, 36 of these middles 

schools did not make AYP because of the performance of one of the four subgroups in 

this study or all four (Georgia Department of Education, 2009). The sample in this study 

includes 500 eighth grade students. The middle schools were selected for this study 

because the schools did not meet adequate yearly progress (AYP). All middle schools are 

located in one middle Georgia school district and all schools are Title I. The 

demographics of the four middle schools are similar in nature. Two schools (A and B) 

have used SuccessMaker™ for two years in addition to the traditional standards based 

classroom. The other two schools (C and D) have only used the traditional standards 

based classroom for math instruction. 
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Schools A and B have used SuccessMaker™ since 2006. School A consists of 

40% of students identified as students with disabilities, and 90 % receiving free or 

reduced lunch. The ethnic make up of the student population at school A is 90 % African 

American, and 2% White. The gender make-up is 56 % male and 44% female. School B 

consists of 43% students identified as students with disabilities, 88 % students receiving 

free or reduced lunch. The ethnic make up of the student population at school B is 80 % 

African American, and 20% White. The gender make-up is 53 % male and 47% female. 

Schools C and D used traditional math instruction. This traditional math 

instruction is also taught in Schools A and B and includes the standards based classroom. 

School C consists of 40% of students identified as students with disabilities, 83 % of 

students receiving free or reduced lunch. The ethnic make-up of the student population at 

school C is 85% African American, and 15% White. The gender make up is 50 % male 

and 50% female. School D consists of 50% students identified as students with 

disabilities, 78 % students receiving free or reduced lunch. The ethnic make up of the 

student population at school D is 78 % African American, and 22% White. The gender 

make is 43 % male and 57% female. 

Intervention 

SuccessMaker™ Math presents individualized interactive lessons, adaptable so that 

each student can reinforce weak skill areas and understand basic math concepts. Many 

students who have learning disabilities need additional support and assistance to help them 

learn. The programmed instruction includes instructional scaffolding, multimedia 

presentations and basic math foundations. The programming used is similar to the 

constructivism theory of learning. Students are introduced to a method of learning. This 
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method allows students to construct their learning by reflecting by on the experience (Bruner, 

1996). SuccessMaker™ Math meets the student where he or she is and moves each forward 

into higher levels of math (Pearson Digital Learning, 2003). 

To implement the program, school administrators at schools A and B provided 

additional supplemental service to students in math by scheduling every social studies 

teacher to take their class to the math lab for 60 minutes one day a week. The plan for 

implementation was based on district administration model for implementation. The 

middle school schedule was conducive for a lab setting for the implementation of 

SuccessMaker™. On average students spent 30 hours a year using the program in a 

computer lab under the direction of a lab manager. The students received traditional math 

instruction by teachers for 60 minutes as well. 

The administrators at schools C and D did not utilize a computer based program 

such as SuccessMaker™. Students receive the same traditional math instruction as 

schools A and B by math teachers for 60 minutes each day, but they did not receive 

supplemental services. The traditional instruction included the standard-based classroom 

with teacher lecture, hands-on, and student centered learning used by all schools within 

the study. 

Data Analysis 

The researcher analyzed the data collected in the study using a factorial ANOVA. 

The primary reason for choosing the factorial ANOVA is to determine how much of the 

variance in the scores is due to each factor. The researcher also wants to determine 

whether there are interactions among independent variables (subgroups and instructional 
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strategies) on the dependent variable (math scores) (Warner, 2008).This process will 

allow the researcher to control the Type I error. 

The researcher reviewed all of the assumptions for conducting a factorial 

ANOVA. The researcher determined that the dependent variable is interval and normally 

distributed. The independent variables will be independent of each other. The scores from 

the CRCT will be homogeneous. See Table 1 for codes for the variables within the study. 

The researcher checked for normality with histograms and addressed any outliers that 

may occur. The researcher reviewed the Levenes Test to make sure there is no significant 

violation of homogeneity of variance. Next the researcher reviewed the descriptive 

statistics. Finally the researcher reviewed the Between -Subject Factors and the Between-

Subject Effects. 
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Table 1 

Codes for Independent Variables for Subgroups 

Independent Type of 
Variables Variable 
Intervention l=SuccessMaker™ 2=Non- Nominal 

SuccessMaker™ 

Gender: 1= male 2=female Nominal 

Ethnicity 

Learning Ability 

Socioeconomic 

Status (SES) 

Dependent Variable 

l=Caucasian 

1= students with 

disabilities 

1= Economically 

Disadvantaged 

CRCT Math Scores 

2=African American 

2=students without 

Disabilities 

2= Non-Economically 

Disadvantage 

Nominal 

Nominal 

Nominal 

Interval 

Summary 

To answer the nine research questions presented in chapter one, a sample of 500 

middle school students' math CRCT scores were analyzed using a factorial ANOVA to 

test for main effects and interaction of variables. The researcher identified four schools 

similar in demographics to test for the main effects of the independent variables 

(SuccessMaker™, gender, ethnicity, disability status, and socioeconomic status) on the 

dependent variable (CRCT math scores). Two of the middle schools used 

SuccessMaker™ and two did not use SuccessMaker™. 
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The data were collected from the Middle Georgia RESA an entity of the Georgia 

Department of Education. The data were received in codes and the researcher continued 

with codes to keep the schools anonymous. The researcher tested all assumptions for 

conducting an ANOVA. The results of the Levene's test did not violate any assumptions. 

The instrumentation used in the study was the Criterion Referenced Competency 

Test (CRCT). The researcher explained the validity and reliability of the instrument. 

The Georgia Department of Education used the Rasch method to construct content 

validity. Georgia's content area teachers write the CRCT content questions to establish 

reliability. The intervention SuccessMaker™ was explained. The researcher also 

discussed the implementation of the program at two of the middle schools. The results 

will be presented in chapter four. 



CHAPTER 4 

RESULTS 

The purpose of this study was to examine the effects of Successmaker™ on the 

mean math scores of subgroups of eighth grade CRCT (Criterion Reference Competency 

Test) scores. The CRCT is designed to measure students' mastery of the Georgia 

Performance Standards. The study used spring 2009 archival data collected from the 

Georgia Department of Education. The study's results provide information to help school 

administrators choose programs that are shown to be effective in developing proficiency 

in math for NCLB (2002) subgroups of the SES, gender, ethnicity, and SWD. 

Demographics of Participants 

The study's population consisted of 500 eighth grade students enrolled in four 

middle schools in a suburban school system in Middle Georgia during the 2008-2009 

academic school year. The population was divided into two groups-students who 

received SuccessMaker™ (N=250) as an instructional supplement to their math program 

and students who received traditional math instruction (N=250). The researcher focused 

on four subgroups of NCLB: gender, socioeconomics, disability, and ethnicity. Students 

who used SuccessMaker™ attended schools A and B and used SuccessMaker™ as a 

supplement to the standard math instruction. Students that did not use SuccessMaker™ 

attended schools C and D. The students received traditional math instruction in the 
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standard classroom setting. There were 246 male participants within the study and 254 

female students. The study included 459 participants who received free/reduced lunch 

and 41 who did not receive free/reduced lunch. One hundred and thirty-four of the 

participants were Caucasian and 366 were African American. There were 36 students 

with disabilities and 464 who did not have disabilities. The demographics are in Table 2 

Table 2 

Number of Students in Each Subgroup 

N 

Gender 

Male 246 

Female 254 

Socioeconomic Status 

Free/ Reduced Lunch 459 

Non-Free/Reduced Lunch 41 

Ethnicity 

Caucasians 134 

African Americans 366 

Disability Status 

Students with Disabilities 36 

Students without Disabilities 464 
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The study sought to answer the following research questions and null hypotheses: 

1. Is there a significant main effect of instructional strategies on eighth grade 

CRCT math scores? 

2. Is there a significant main effect of gender on eighth grade CRCT math scores? 

3. Is there a significant interaction between gender and instructional strategies on 

eighth grade CRCT math scores? 

4. Is there a significant main effect of disability status on eighth grade CRCT 

math scores? 

5. Is there a significant interaction between disability status and instructional 

strategies on eighth grade CRCT math scores? 

6. Is there a significant main effect of socioeconomic status on eighth grade 

CRCT math scores? 

7. Is there a significant interaction between socioeconomic status and instructional 

strategies on eighth grade CRCT math scores? 

8. Is there a significant main effect of ethnicity on eighth grade CRCT math 

scores? 

9. Is there a significant interaction between ethnicity and instructional strategies 

on eighth grade CRCT math scores? 

The researcher sought to determine if data indicated that eighth graders who used 

SuccessMaker™ achieved significant achievement as measured by eighth grade students 

who did not use SuccessMaker™. The researcher assessed all assumptions for 

homogeneity of variance assumptions. The Levene test was not statistically significant: 
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F (24, 475) = 1.52 p =.06. Thus, there was no statistically significant difference between 

the variances of math scores for the students who used SuccessMaker™ and students who 

did not use SuccessMaker™. The homogeneity of variance assumption was not violated. 

Findings 

In order to investigate the research questions, four 2 x 2 factorial ANOVAs were 

conducted using the participants' CRCT math scores. The factorial ANOVA was selected 

because the researcher wanted to assess the effects of each independent variable, plus the 

effects of the interaction (Cronk, 2006). The researcher set the significance level at .05. 

Descriptive statistics were observed to report the means and standard deviations for the 

dependent variables by the instructional strategy (SuccessMaker™ and Non-

SuccessMaker™ and subgroups (Gender, Socioeconomic status, Ethnicity, and Disability 

status). The subgroups were independent of each other thus a direct comparison 

(ANOVA) was appropriate. 

Instructional Strategy 

Research Question # 1: Is there a significant main effect of instructional strategy 

on eighth grade CRCT math scores? The null hypothesis for research question number 

one: There is no significant main effect of instructional strategies on eighth grade CRCT 

math scores. The ANOVA did not reveal a main effect for the instructional strategy on 

CRCT math scores, F (1, 475) = 3.00, p =.08. See Table 3 for results. Students who used 

SuccessMaker™ mean math score was 798 whereas students who did not use 

SuccessMaker™ mean score was 801. 
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Table 3 

Analysis of Variance for Instructional Strategy 

Source 

Intervention 

error 

df 

1 

475 

F 

3.00 

P 

.08 

Based on the results in Table 3 the researcher failed to reject the null hypothesis 

and concluded that, there was no main effect of instructional strategies on eighth grade 

CRCT math scores. The means and standard deviations of the participants CRCT math 

scores for instructional strategy are shown in Table 4. 

Table 4 

Means and Standard Deviations for the CRCT Scores for Instructional Strategy 

N M SD 

SuccessMaker™ 250 798 1.83 

Non SuccessMaker™ 250 801 1.88 
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Gender 

Research Question # 2: Is there a significant main effect of gender on eighth grade 

CRCT math scores? The null hypothesis for research question number two states: H0 2. 

There is no significant main effect of gender on eighth grade CRCT math scores. 

The data indicated that gender did not have a main effect on CRCT math scores. 

According to Table 5 the researcher failed to reject the null hypothesis: F (1,475) =.658, 

p = .42. Table 6 indicates the mean scores and standard deviations for gender. All of the 

schools in the study had more female students than male students. 

Table 5 

Analysis of Variance for Gender 

Source 

Gender 

error 

df 

1 

475 

F 

.66 

P 

.42 

Table 6 

Means and Standard Deviations by Gender 

N M SD 
Gender 

Male 246 799 1.94 

Female 254 801 1.79 
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Gender and Instructional Strategy 

Research Question # 3: Is there a significant interaction between gender and instructional 

strategies on eighth grade CRCT math scores? The null hypothesis for research question 

number three states: H0 3. There is no significant interaction between gender and 

instructional strategies on eighth grade CRCT math scores. Based on the ANOVA results 

(See Table 8) F (1, 475) = .051, p = .82, the researcher failed to reject the null hypothesis. 

There was no interaction of gender and instructional strategy. The means of the math 

scores by gender and instructional strategy are in Table 7. Schools A and B had (iV=l 13) 

male students and N=137 female students who used SuccessMaker™. Schools C and D 

had 7V=103 male students and 7V=147 female students who did not use SuceessMaker™. 

The standard error represented the randomization in the mean scores of males and 

females. Table 8 shows the results of the ANOVA for the main effects of instructional 

strategy and gender as well as the interaction of instructional strategy by gender. 

Table 7 

Means and Standard Deviations for Instructional Strategy by Gender. 

Intervention Gender Mean Std. Error 
SuccessMaker™ Male 739 gg i 

Female 793 6.28 

Non Male 799 4.64 
SuccessMaker™ 

Female 805 5.96 
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Table 8 

Analysis of Variance of Math Scores on Instructional Strategy by Gender 

Source Df F vt p 

Intervention 1 3.00 .01 .08 

Gender 1 0.66 .00 .42 

Intervention*Gender 1 0.05 .00 .82 

error 475 

To illustrate the non interaction of the instructional strategy and gender the researcher 

included Figure 1. 

Estimated Marginal Means of Math 

Gender 

"-male 
-- female 

SuccessMaker Non SuccessMaker 

Intervention 

Figure 1 Means for instructional strategies by gender 
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Disability Status 

Research Question #4: Is there a significant main effect of disability status on eighth 

grade CRCT math scores? The null hypothesis for research question number four states: 

H0 4. There is no significant main effect of disability status on eighth grade CRCT math 

scores. To determine the between effect of disability status the researcher analyzed the 

ANOVA results. Table 9 indicated the main effect of disability status was significant F 

(1, 475) = 7.62, p = .01. The researcher rejected the null hypothesis. The effect size was 

.0.16 which explained 1.6% of the variance in the math scores. 

Table 9 

Analysis of Variance for Disability Status 

Source df F ^ p 

Disability 
status 1 7.62 .016 .01 

error 475 

Students with disabilities mean score was 779 whereas students without disability mean 

math score was 806. See Table 10 for the means and standard deviations of disability 

status. 
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Table 10 

Means and Standard Deviations by Disability Status 

N M SD 

Disability 

Students with Disabilitk 36 779 4.2 

Students without 
Disabilities 464 806 1.34 

Instructional Strategy and Disability Status 

Research Question # 5: Is there a significant interaction between disability status 

and instructional strategies on eighth grade CRCT math scores? The null hypothesis for 

research question number five states: H0 5. There is no significant interaction between 

disability status and instructional strategies on eighth grade CRCT math scores. 

The results of the ANOVA indicated that there was no interaction between instructional 

strategy and disability status: F (1, 475) = .482, p = .49. Table 11 shows the means and 

standard deviations of instructional strategy by disability status. Figure 2 illustrates the 

absence of interaction of instructional strategy and disability status see Figure 2. 



Table 11 

Means and Standard Deviations of Instructional Strategy by Disability Status 

75 

Intervention Disability Status Mean Std. Error 

SuccessMaker™ Students with 
Disabilities 775 10.01 

Students without 
Disabilities 801 3.38 

Non 
SuccessMaker™ 

Students with 
Disabilities 785 7.71 

Students without 
Disabilities 810 4.15 

Estimated Marginal Means of Math 

SuccessMaker Non SuccessMaker 

Intervention 

IEP 
Students Kith Disabilities 
Students without Disabilities 

Figure 2 Means for instructional strategies by disability status 
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Socioeconomic Status 

Research Question # 6: Is there a significant main effect of socioeconomic status 

on eighth grade CRCT math scores? The null hypothesis for research question number 

six states: H0 6. There is no significant main effect of socioeconomic status on eighth 

grade CRCT math scores. 

Table 12 indicates the main effect for socioeconomic status was not significant: F (1, 

475) = .003, p = .95. The researcher failed to reject the null hypothesis. Table 13 shows 

the mean score for students who receive free/reduced lunch and students who did not 

receive free or reduced lunch. Seventy-five percent of the population within the school 

district lives below the poverty level. 

Table 12 

Analysis of Variance for Socioeconomic Status 

Source df_ F_ p 
Socioeconomic 
Status 1 .00 .95 

error 475 



77 

Table 13 

Means and Standard Deviations by Socioeconomic Status 

N M SD 

Socioeconomic Status 

Students who receive 
free/reduced lunch 459 800 1.38 

Students who do not 
receive free/reduced 
lunch 41 805 4.32 

Instructional Strategy and Socioeconomic Status 

Research Question # 7: Is there a significant interaction between socioeconomic 

status and instructional strategy on eighth grade CRCT math scores? The null hypothesis 

for research question number seven states: H0 7. There is no significant interaction 

between socioeconomic status and instructional strategies on eighth grade CRCT math 

scores? Based on the results of the ANOVA, the interaction between the socioeconomic 

status and instructional strategy was not significant: F (1, 475) = .526, p =.47. The 

researcher failed to reject the null hypothesis see Table 14 for the ANOVA results. Figure 

3 shows the lack of interaction between instructional strategy and socioeconomic status. 

The graph shows the students scores with and without the use of SuccessMaker™. 
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Table 14 

Analysis of Variance of Math Scores on Instructional Strategy by Socioeconomic Status 

Source 

Intervention 

Socioeconomic Status(SES) 

Intervention*SES 

error 

df 

1 

1 

1 

475 

F 

3.00 

0.00 

0.53 

n2 

.01 

.00 

.00 

p 

.08 

.95 

.47 

Estimated Marginal Means of Math 

SuccessMaker Non SuccessMaker 

SES 

- Free^educe Lunch 
Non Free^Reduce Lunch 

intervention 

Figure 3 Means for instructional strategies by socioeconomic status 
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Ethnicity 

Research Question # 8: Is there a significant main effect of ethnicity on eighth 

grade CRCT math scores? The null hypothesis for research question number eight states: 

H0 8. There is no significant main effect of ethnicity on eighth grade CRCT math scores. 

The researcher rejected the null hypothesis based on the ANOVA results: F (1,475) = 

17.95, p = 00. Table 15 shows that 3.6% of the variance is explained and there is a main 

effect on ethnicity. Table 16 indicates the mean scores for African American Students 

and the Caucasian students mean score. Each school had a large percentage of African 

American Students. 

Table 15 

Analysis of Variance for Ethnicity 

Source 

Ethnicity 

Error 

df 

1 

475 

F 

17.96 

n2 

.036 

P 

.00 

Table 16 

Means and Standard Deviations by Ethnicity 

N M SD 

Ethnicity 

African America 366 794 1.42 

Caucasians 134 817 2.51 
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Ethnicity and Instructional Strategy 

Research Question # 9: Is there a significant interaction between ethnicity and 

instructional strategies on eighth grade CRCT math scores? The null hypothesis for 

research question number nine states: H0 9. There is no significant interaction between 

ethnicity and instructional strategies on eighth grade CRCT math scores. Based on the 

ANOVA results in Table 17 there was no interaction between instructional strategy and 

ethnicity: F (1, 475) = 1.56, p = .21. Table 18 has the means and standard deviations 

results of math scores for instructional strategy by ethnicity. Figure 4 shows the absence 

of interaction of the ethnicity of students in the study that used which instructional 

strategy. 

Table 17 

Analysis of Variance for Math Scores on Instructional Strategy by Ethnicity 

Source af_ F tf_ p 

Intervention 1 3.00 .01 .08 

Ethnicity 1 17.96 .04 .00 

Intervention*Ethnicity 1 1.56 .00 .21 

Error 475 
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Table 18 

Means and Standard Deviations for Instructional Strategy by Ethnicity 

Intervention 

SuccessMaker™ 

Non 
SuccessMaker™ 

Disability Status 

Caucasians 

African Americans 

Caucasians 

African Americans 

Mean 

800 

781 

819 

784 

Std. Error 

6.34 

5.93 

5.93 

4.57 

Estimated Marginal Means of Math 

780-1 

SuccessMaker Non SuccessMaker 

Intervention 

Figure 4 Means for instructional strategies by ethnicity 

Summary 

-Caucasian 
- Aftrican American 
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This chapter detailed the statistical results of the analyzed data. The data gathered 

from the Georgia Department of Education were entered in SPSS. Both inferential and 

descriptive statistics were analyzed to answer the nine hypotheses. The means and 

standard deviations for math scores were reported for all significant findings. The 

ANOVA results and figures were included to support results. Four 2 x 2 factorial 

ANOVA were conducted for all research questions. 

The results of the study yielded two significant findings. The first significant 

finding was the main effect on ethnicity. Caucasian students mean score (M = 817) was 

higher than African American students mean score (M =794). The second significant 

finding was the main effect on disability status. Students with disability mean score was 

(M =779) whereas students without disability mean score was (M=806) 

The researcher found no significance in the interaction between instructional 

strategy and subgroups. The ANOVA results on the main effect of instructional strategy 

did not indicate significance. The ANOVA results also indicated that there was no main 

effect on instructional strategy as well. 

Chapter five provides a summary, discussion, conclusions, and implications. This 

will include an interpretation of the major findings for each research question and the 

implications for educational leaders. The following chapter also provides 

recommendations for continuing research related to effects of SuccessMaker™ on NCLB 

subgroups. 



CHAPTER FIVE 

SUMMARY, DISCUSSION, CONCLUSION AND IMPLICATIONS 

Summary of the Study 

Georgia educational leaders are in search of effective math interventions to 

promote students proficiency in math as measured by the Criterion Reference 

Competency Test (CRCT). Research supports the implementation of programs led by 

principals have a significant effect on student outcomes (Duebuel, 2003). As an 

instructional leader of the 21st century, the building principal is now being asked to play 

an integral role in technology integration. The role is a key factor in helping teachers 

create today's ideal learning environment for students (Rogers, 2008). 

Improving mathematical achievement involves the leadership from 

administration, the instructional practices of teachers, and the environment from which 

students are from (Nelson, 2003). When technology is implemented as an instructional 

strategy, educational leaders need to support differently than other instructional 

implementations (Rogers, 2008). Findings from this study are useful to educational 

leaders with populations of students similar to the study. The schools in this study are 

composed of high poverty students, with over 90% of students receiving free or reduced 

lunch prices. SuccessMaker™ is a research-based instructional program, which claims to 

forecast individual and group achievement gains based on time on task. Time on task 
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refers to the amount of time a student spends on the program. SuccessMaker™ also 

claims to offer the additional educational benefits of measurable predictable results 

(Suppes, 1988). According to researchers for SuccessMaker™ , the initial placement test 

has proved particularly effective in adapting to each student's learning style, evaluating 

student responses, and moving the student through the curriculum at an appropriate 

learning pace (Quality Education Data, 1996). Finally, advocates for SuccessMaker™ 

view the on-site support and professional development components as critical to the 

overall success of the SuccessMaker™ program (Woodard & Cuban, 2001). 

Because of SuccessMaker™ aforementioned claims, and support from Fosnot and 

Dolk (2002) who stated that "children will rise to the challenge when they are able to 

construct meaning for the world in which they live" (p. 18), the researcher's purpose for 

conducting this study was to find the effectiveness of SuccessMaker™ as implemented 

by principals on NCLB's subgroups. The independent variables in the study were (a) 

instructional strategy, (b) gender, (c) ethnicity, (d) socioeconomic status, and (e) 

disability status. The dependent variable was the 2009 CRCT math scores. The researcher 

collected data to test the following null hypotheses: 

H0 1. There is no significant main effect of instructional strategies on eighth grade 

CRCT math scores. 

H0 2. There is no significant main effect of gender on eighth grade CRCT math 

scores. 

H0 3. There is no significant interaction between gender and instructional 

strategies on eighth grade CRCT math scores. 
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H0 4. There is no significant main effect of disability status on eighth grade CRCT 

math scores. 

H0 5. There is no significant interaction between disability status and instructional 

strategies on eighth grade CRCT math scores. 

H0 6. There is no significant main effect of socioeconomic status on eighth grade 

CRCT math scores. 

H0 7. There is no significant interaction between socioeconomic status and 

instructional strategies on eighth grade CRCT math scores. 

H0 8. There is no significant main effect of ethnicity on eighth grade CRCT math 

scores. 

H0 9. There is no significant interaction between ethnicity and instructional 

strategies on eighth grade CRCT math scores. 

Summary of Findings 

To arrive at the findings for the null hypotheses, data were analyzed using four 2 

x 2 factorial ANOVAs. The findings of this study suggest that there was no significant 

main effect for instructional strategies on eighth grade CRCT math scores. According to 

the results in this study, SuccessMaker™ did not have a significant effect on the mean 

math scores of the NCLB subgroups. 

There was no significant main effect of gender on eighth grade CRCT math 

scores. The results of the ANOVA indicated that gender did not have an effect on CRCT 

math scores. There was no significant interaction between gender and instructional 

strategies on eighth grade CRCT math scores. 
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There was a significant main effect on disability status on eighth grade CRCT 

math scores. The main effect on disability status was significant F (1, 475) = 7.62, p = 

.01. The researcher rejected the null hypothesis. The effect size was .016 which explained 

1.6% of the variance in the math scores. Students with disabilities have struggled to meet 

standards, (Spotnitz, 2001), and the data support this main effect on scores. Instructional 

leaders electing to use SuccessMaker™ with students with disabilities may not find the 

results significant. There was no significant interaction between instructional strategy and 

disability status. 

There was no significant main effect of socioeconomic status on eighth grade 

CRCT math scores. There was no significant interaction between socioeconomic status 

and instructional strategy on eighth grade CRCT math scores. 

There was a significant main effect of ethnicity on eighth grade CRCT math 

scores. The researcher rejected the hypothesis based on the ANOVA results: F (1, 475) = 

17.95, p = .00. There was no interaction between ethnicity and instructional strategies on 

eighth grade CRCT math scores. 

Discussion of Findings 

Due to the implementation of SuccessMaker™ at Schools A and B, the researcher 

found significant main effects on ethnicity and disability status. According to Wilkins 

(2000) the achievement gap will always exist, and educational leaders will have to seek 

interventions to close this gap among ethnic groups. The finding confirms the research of 

Trayner, (2003) who found that it was crucial for educational leaders to continue to seek 

new interventions that may yield in success with students with disabilities in math. 
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According to the results of the ANOVA, there was no interaction among 

instructional strategies and subgroups. The findings did not support some of the research 

on computer based instructions. Research conducted by Manswell-Butty (2001) found 

that when minority student receive reform instruction such as computer based instruction, 

the student scored significantly higher achievement scores than students who received 

traditional instruction. The findings in this study did support some of the research by 

Williams (2000). Williams found that both fourth and eight-grade student who used drill 

and practice technologies performed significantly lower on NAEP than students who did 

not use drill and practice technology. 

Significant Main Effect on Subgroups 

Based on these findings, null hypotheses four and eight were rejected by the 

researcher. It appears that a student's disability status and ethnicity had main effects on 

CRCT math scores. The results of the ANOVA indicated a main effect on ethnicity. The 

2 x 2 factorial ANOVA indicated that disability gives reason for 1.6% of the variance of 

CRCT math scores. The findings by Argo (2003) supported the researcher's findings. 

Argo stated that computer based instruction enhances achievement for students with 

learning disabilities. Data indicated that students with and without disabilities scored 

higher without the use of SuccesMaker™. 

Ethnicity also had a main effect on math scores. The data indicated that the 124 

Caucasians students in the study scored significantly higher than African American 

(N=376) students. Thirty-six percent of the variance was explained. The review of 

literature also supports this finding. Even when researchers control for socioeconomic 
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status, level of parental education, and other factors that contribute to scholastic 

achievement, the score gap between white and African-American students persists 

(Sadowski, 2003). The results confirmed Sanchez, Kellow, & Ye (2002) results that 

minority achievement gap in American public schools are as widespread as it is difficult 

to understand. Educational leaders will have to continue to bridge this gap with 

instructional strategies that are scientifically based (Pratt, 2007). 

The results of this study are consistent with other studies that have examined 

ethnicity and mathematics achievement. For example, Sanchez, Kellow, and Ye (2000) 

compared Stanford Achievement Test academic subtest scores by students' grade, 

gender, and ethnicity across different educational programs such as Title I and special 

education. Their study sample consisted of 144,701 public school students, grades one -

eleven, from a large city in the southwest United States. They reported significant 

differences between scores by ethnicity in all grades. In particular at grades four, eight, 

and eleven, Caucasian and Asian students had higher scores in comparison to African-

American and Hispanic students. At each grade level, the Hispanic students scored 

slightly higher than the African-American students. 

Subgroups 

No Child Left Behind mandates schools to disaggregate data among the following 

ten subgroups: 1) all students, 2) american indian, 3) asian, 4), black, 5) white), 6) 

hispanic, 7) limited english proficient, 8) special education, 9) migrant status, andlO) 

(free and reduced priced lunch. According to the 2009 AYP Reports, 36 middle schools 

did not make AYP based on the performance of the following subgroups: 1) students with 
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disability, 2) economically disadvantage, and 3) blacks. After reviewing more literature, 

the researcher notice the gap in the performance of male and female students at all grade 

levels, therefore selecting to examine the effects of SuccessMaker™ on the following 

subgroups: 1) gender, 2) disability status, 3) socioeconomic status, and 4) ethnicity. 

Gender 

Although gender is not a subgroup for the purposes of determining AYP, there 

exists significant research on the issue of gender and its relationship to mathematics 

education (Skaalvik & Skaalvik, 2004). Results of the second research question suggest 

that gender is not a factor in determining success on mathematics tests. This is consistent 

with results from a meta-analysis study (Hembree, 1990), which found that that males 

and females do not differ in terms of mathematical achievement. This suggestion is 

important because it may be used as further evidence that females as well as males are 

equally capable of performing mathematical tasks. Educational leaders should try to 

support teachers in encouraging female students to pursue mathematical fields (Foorman, 

Kalinowski, & Sexton, 2007). As the review of literature stated, male students often score 

higher than female students, but the study revealed that female students mean scores were 

different from the male students with or without the instructional strategy due to 

sampling error. 

Socioeconomic Status 

Anand and Ross (1987) study found fifth and sixth grade students from lower 

socioeconomic status scored significantly higher on mathematics word problems after 

receiving personalized computer assisted instruction. Therefore, the researcher was 
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surprised by the fact that there was not a main effect on socioeconomics status with math 

CRCT scores. This could be the result of the make up of the schools. More than 90% of 

each school received free and reduce lunch, whereas, 10% of students in the schools paid 

for the lunch program. Research does not support the researcher's findings for 

socioeconomic status. Cooper & Crosnoe, 2007 confirmed that economically 

disadvantaged students averaged lower scores on achievement tests regardless of the 

subject matter. The researcher can only assume that the cause for non significance is the 

fact that the study included 459 students who receive free/reduce lunch and 41 students 

who do not receive free/reduce lunch. 

Interaction of Instructional Strategy and Subgroups 

There was no interaction between instructional strategy and subgroups. The 

researcher could only interpret that the use of SuccessMaker™ did not have an impact on 

subgroups based on the implementation method used by the principals in this study. 

Neither principal followed the recommended guidelines of SuccessMaker™. 

SuccessMaker™ claims that individual time on task (the amount of time spend using the 

program based on an individual students need) was the success to the program. Both 

principals allowed the each class to go to the lab for 60 minutes with a Social Studies 

teacher once a week. SuccessMaker™'s primary function is to assess students at their 

current level, prescribe a set of lesson plans based on student's answers (constructs), and 

allow students to work on assignments for 15 or 20 minutes daily (Pearson Learning, 

2003). 
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According to supporters or computer based instruction (Clark, 1993, 1994; 

Swenson & Anderson, 1982; Seymour, Sullivan, Story, & Mosley, 1987; Hannafin, 1999; 

Hannafin & Oppenheimer, 2002; Kulik, Kulik, & Bangert-Drowns, 1985; Niemiec & 

Walbert, 1985; Fletcher, 1990) the researcher should have found an interaction between 

instructional strategy and subgroups. A study conducted by Barbett and Jerome (2005) to 

determine the relationship between frequency of computer use and student achievement 

on the state's Criterion Referenced Competency Test. Students (N = 668) were placed in 

frequency groups. Statistically significant differences between observed and expected 

values were found at the .05 level in number sense and numeration, patterns and 

relationships, statistics and probability, problem solving, and total math score. The 

review of literature supports the use of technology to increase math scores. 

Implications 

No Child Left Behind (2002) mandates educational leaders to use technology in 

the school's infrastructure. Educational leaders have to invest in incorporating technology 

within the classroom. The key to this success is the implementation process. According to 

No Child Left Behind, educational leaders should provide opportunities for teachers and 

technologies to confer and help teacher build capacity for the use of technology 

(Williams, 2000). Even though this study did not support the literature presented within 

the study, the researcher believes that computer based instruction stimulates auditory and 

visual learners. 

Educational leaders know that purchasing a proven curriculum solution does not 

guarantee success in the classroom. Educational leaders should provide constant 



92 

monitoring and support for technology implementation (Rogers, 2008). Educational 

leaders at the middle school level must seek to understand all of the components in the 

educational system that is needed to lead technology implementation. Implementation is 

an entirely different parameter for principals. Thus, an intervention must be well defined 

and carefully evaluated with regards to its effects on its intended consumers (Goodman, 

2000). 

The researcher's findings were based on the implementation of SuccessMaker™ 

in two middle Georgia Schools. District administrators in the selected Middle Georgia 

region decided to use a 60 minute schedule to implement SuccessMaker™ in the middle 

school setting. The researcher understands that the results of the study are based on the 

implementation of the principals who received guidelines from the central office leaders. 

The principals followed a modified version of SuccessMaker™'s suggested guidelines 

based on the master schedule for middle school. The researcher cannot draw a conclusion 

that SuccessMaker™ is not effective on the mean math scores of middle grades students 

because of the findings and the implementation set forth by the district. Readers should 

be cautious. 

Implications for Leadership 

The review of literature strongly suggested that when implementing a program 

within a school, the educational leaders should follow the guidelines from the company. 

Although many programs that have proven effective under stringent, research conditions, 

have difficulty doing so when delivered under "real world" conditions within schools or 

community agencies (Paulsen, 2005). The school's schedule, resources, and professional 
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development are conditions that should be considered before programs are considered. A 

detailed plan should be developed with action steps, the teacher's responsibilities, and the 

evaluation tool. As the literature states, technology based programs have been effective 

on subgroups of students, the success depends on the implementation practices of the 

principal or district leadership. 

Educational leaders should delve deep into the understanding of the learning 

styles of each subgroup. Due to the mandates of No Child Left Behind, the performance 

of subgroups determine if a school makes Adequate Yearly Progress. Since there was a 

main effect on ethnicity and disability status, educational leaders must seek interventions 

to increase the achievement of students within this subgroup. The role of the educational 

leader is very important in the implementation process. This role includes monitoring the 

level of teacher implementation within the classroom which will directly impact students 

learning (Hannafin and Oppenheimer, 2002). 

Recommendations for Future Research 

Based on the findings of this study, the following recommendations are suggested 

for consideration. When a school does not make AYP based on low reading scores, 

educational leaders can examine the effectiveness of a program such as SuccessMaker™ 

to improve scores to make AYP. The principal can analyze the results of an ANOVA to 

see if there is an interaction of instructional strategy on mean reading scores. The 

researcher in the study will need to control such variables as teachers' years of experience 

and certification level. 



94 

Since SuccessMaker™ is prescriptive, a study could be conducted to see if there 

is correlation between students' SuccessMaker™ score and the students' CRCT score in 

math. The principal could use the SuccessMakaer™ score to determine a cut score for 

time on task students need to be on SuccessMakaer™ . 

Finally, the researcher would recommend a qualitative study be conducted to 

interview the students about the effects of SuccessMakaer™ on their math CRCT score. 

Educational leaders can develop a plan to administer a survey to students to determine if 

the SuccessMakaer™ program effects their math CRCT score. Furthermore, to use 

SuccessMaker™ as a Tier I or Tier II intervention warrants continued investigation to 

fully explore its potential impact on student achievement in the 21st century. 

Summary 

The purpose of this study was to examine the effectiveness of SuccessMaker™ on 

the NCLB subgroups. The four middle schools involved in this study were located in 

Middle Georgia area. Two of the middle schools (A and B) implemented SuccessMaker 

for three years. The sample included 500 middle school students, one hundred and twenty 

five students from each school. To analyze the data the researcher used four 2 x 2 

ANOVAs. The results of the ANOVAs indicated that there was no significant difference 

of the mean scores of the participants who used SuccessMaker™ or participants who did 

not use SuccessMaker™. The analyses did not find any interactions between the 

instructional strategy and subgroups.The researcher did find main effects on ethnicity and 

disability status. 
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The implementation of SuccessMaker™ was the key component to this study. 

The district followed all guidelines except for the three twenty minute's sessions. 

Because of the district's middle school master schedule the three twenty minute sessions 

were not conducive for the environment and the district instituted a different 60 minute 

model. The district also placed a certified teacher and lab tech in the SuccessMaker™ 

lab for student support. 

No Child Left Behind (2002) has stated that educational leadership should create 

opportunities for teachers and technologist to collaborate. The literature in this study 

supports the use of technology to improve student achievement among subgroups of 

students. However, more research is needed to support the claims of SuccessMaker™ on 

subgroups of students. In interpreting the results, emphasis was placed on examining the 

interaction terms to provide for the highest level of understanding of the effects of the 

instructional strategy on the subgroups of students studied. 
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