
University of San Diego University of San Diego 

Digital USD Digital USD 

Dissertations Theses and Dissertations 

2007-05-01 

Effect of Computer-Aided Instruction on Grades in Middle School Effect of Computer-Aided Instruction on Grades in Middle School 

Algebra Algebra 

Patricia A. Taepke EdD 
University of San Diego 

Follow this and additional works at: https://digital.sandiego.edu/dissertations 

 Part of the Leadership Studies Commons 

Digital USD Citation Digital USD Citation 
Taepke, Patricia A. EdD, "Effect of Computer-Aided Instruction on Grades in Middle School Algebra" 
(2007). Dissertations. 779. 
https://digital.sandiego.edu/dissertations/779 

This Dissertation: Open Access is brought to you for free and open access by the Theses and Dissertations at 
Digital USD. It has been accepted for inclusion in Dissertations by an authorized administrator of Digital USD. For 
more information, please contact digital@sandiego.edu. 

https://digital.sandiego.edu/
https://digital.sandiego.edu/dissertations
https://digital.sandiego.edu/etd
https://digital.sandiego.edu/dissertations?utm_source=digital.sandiego.edu%2Fdissertations%2F779&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1250?utm_source=digital.sandiego.edu%2Fdissertations%2F779&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.sandiego.edu/dissertations/779?utm_source=digital.sandiego.edu%2Fdissertations%2F779&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digital@sandiego.edu


EFFECT OF COMPUTER-AIDED INSTRUCTION ON GRADES IN MIDDLE
SCHOOL ALGEBRA

by

PATRICIA A. TAEPKE

A dissertation submitted in partial fulfillment 
of the requirements for the degree of

Doctor of Education 
University of San Diego

May, 2007

Dissertation Committee 
Johanna S. Hunsaker, Ph.D. 

Fred J. Galloway, Ed.D. 
Stella K. Port, Ph.D.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ABSTRACT

Computers and targeted software are increasingly common in the middle 

school algebra classroom, but the efficacy of computer-aided instruction on 

classroom achievement in middle school algebra remains unclear.

Participants were 1452 middle-school algebra students who were seldom, 

occasionally, or often exposed to the algebra modules of Destination Math, an 

interactive mathematics software designed to be appropriate for in-school use. Data 

were collected over three years (2002-04) and included the cooperation of the algebra 

teachers, who were subsequently interviewed. Data were analyzed with ANOVA, 

ANCOVA, and multiple regression. Statistically significant effects were localized 

using pairwise tests with Bonferroni correction for multiple comparisons. Findings 

were considered statistically significant at p < .05.

Students who received the greatest exposure to Destination Math achieved 

higher first and second semester algebra grades than participant groups who received 

less treatment, even when parent education, Gifted and Talented Education (GATE) 

program status, subsidized lunch status, teacher, and grade in which the student took 

algebra (7th or 8th) were included as covariates. No significant differences were seen 

in the California Achievement Test (CAT4SS), a standardized statewide test of 

general mathematics, possibly because of content validity in that the statewide test 

was not algebra specific. Multiple regression revealed that parent education, gender, 

exposure to Destination Math, and GATE program status may be predictive o f higher 

first and second semester grades for middle school students in algebra. Interviews 

with algebra teachers (n=6) generally revealed support, and suggested that improved
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performance came from improved compliance, specifically because interactive 

software captures and holds student attention and thereby increases focused time on 

task.

Increased exposure to Destination Math computer software was associated 

with increased first and second semester classroom achievement in middle school 

algebra students. These findings provide empirical evidence supporting the efficacy 

of developmentally appropriate computer-aided instruction on achievement in the 

middle school algebra classroom.
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CHAPTER I 

INTRODUCTION TO THE STUDY

The National Council of Teachers of Mathematics’ (NCTM) 1989 publication, 

Curriculum and Education Standards for School Mathematics, challenges a tradition 

of low expectations, changing work force needs, economic necessity, and shifting 

demographics. The document, often referred to as The Standards, represents a major 

effort to develop mathematically literate citizens and stresses the need to provide all 

students “opportunities to share the new vision of mathematics and to learn in ways 

consistent with it” (NCTM, 1989, p. 6). The Standards was developed in response to 

a recognized need for change in the teaching and learning of mathematics. It is a 

powerful plea for unprecedented reform in mathematics education. To ensure that 

mathematics education is compatible with a world that has become more 

mathematical -  more technological, restructuring is necessary. Today, students are 

surrounded by mathematical situations and are regularly required to make 

mathematical decisions.

Statement of the Problem 

Computers and targeted software are increasingly common in the middle 

school algebra classroom, but the efficacy of computer-aided instruction on student 

achievement in the middle school algebra classroom remains unclear.
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Statement of Purpose 

The primary purpose of the present study was to determine the efficacy of 

computer software on student achievement in a comprehensive middle school 

first-year algebra program.

Statement of Significance 

The findings of the present study could potentially: (a) change the way algebra 

instruction is delivered, (b) ensure that equity in algebra education complies with No 

Child Left Behind (NCLB), and (c) provide empirical evidence towards addressing 

the gap in mathematics achievement that threatens the economic future of under

performing students. Further, the present study may assist in breaking down barriers 

among faculty by providing an existence proof that teachers can effectively 

collaborate in quasi-experimental studies of algebra interventions. Lastly, given that 

math instruction/learning is the civil rights issue of the new millennium (Moses,

1999), and critical for economic success, the findings of the present study may 

potentially benefit society by fostering a more successful, better prepared citizenry.

Preface

The Introduction to NCTM’s Professional Standards for Teaching

Mathematics (1991) explains what The Standards means by the term “all students.”

“By this phrase we mean to set the mathematical education of every child as 
the goal for mathematics teaching at all levels, K-12 . . .  by ‘every child’ we 
mean specifically students who . . .  have been denied access in any way to 
educational opportunities as well as those who have not been denied access
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and students who have not been successful in school and in mathematics as 
well as those who have been successful” (NCTM, 1991, p. 4).

Subsequent to the NCTM publication, Principles and Standards for School

Mathematics (2000b), concepts of equity have been progressively developed, defined,

and articulated to school communities across the country. The five principles defined

in that document include equity, curriculum, teaching, learning, and assessment.

Capitalizing on the importance of high expectations, effective instruction, and

support, the Equity Principle further warrants that equity does not mean equality -  it

does not mean that every student should receive identical instruction or the same

quantity of instruction (Sutton, 1991). In practice, the principle calls for appropriate

accommodations, learning opportunities, high expectations, adequate resources, and

support, so that outcomes are equitable for every student. It requires an assessment of

fundamental expectations about what children can learn and can do, in order to create

learning environments in which raised expectations for children can be met.

Effective practices for equity continue to be shaped by multiple factors in

today’s schools. The world is changing rapidly; this change is extraordinary and

accelerating - it pervades each level of the education system. ‘The ultimate goal of

mathematics programs in California is to ensure universal access to high-quality

curriculum and instruction so that all students can meet or exceed the state’s

mathematics content standards” (California Department of Education, 2000).

Educators have traditionally designated algebra as the gateway to professional

success in the 21st century (California Education Code 60850-60659, 2003).

Previously, algebra courses were reserved for college-bound students of above-

average ability, but now many states, including the State of California, require that all
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students, regardless of their ability or special needs, have an opportunity to learn 

algebra; furthermore, first-year algebra has become a requirement for graduation from 

any California public high school beginning with the class of 2004 (California 

Education Code 51224.5, 2003). As a measure of continuity of student achievement 

across the state of California, all students are also required to pass the California High 

School Exit Exam (CAHSEE), which measures achievement of mathematics content 

through first-year algebra.

“There is a very simple reason why California demanded algebra for all: it is a 

necessity for virtually every single young person, no matter what career path they 

might choose. Indeed, research now tells us that young people need even higher-level 

courses to succeed” (Education Trust, 2004 p. 3). Consequently, all students are now 

given the mathematical opportunities and responsibilities once reserved for a few. 

Students are no longer denied their right to learn and to develop the skills required of 

effective citizens. How sad to think that we would shut the door for any young person 

at the age of fourteen! In the past, students often left high school without adequate 

preparation for college or for the world of work; they were missing the key or the 

required academic courses. Some students did not have access to rigorous 

coursework; no one had given them the opportunity. Students’ choices were 

eliminated or reduced one by one when students’ access to courses such as algebra 

was denied.

This present study scrutinizes the response of one school district in southern 

California to the challenge of designing a comprehensive course of study in first-year 

algebra that provides an equitable mathematical experience with high expectations,
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effective instruction, and all the support necessary to achieve the desired outcomes 

for all students. The Covina-Valley Unified School District (C-VUSD) adopted a 

textbook aligned to California Mathematics Content Standards, employed state- 

designated competent mathematics teachers to provide classroom instruction, and 

purchased the software program, Destination Math, to provide both appropriate 

technology and the foundation for an effective intervention program to give every 

student an opportunity to receive the support necessary for success in first-year 

algebra.

The C-VUSD has served five communities in eastern Los Angeles County for 

more than a century. Established in 1896, the C-VUSD serves approximately 14,700 

students in kindergarten through twelfth grade on a traditional school calendar. It is 

comprised of twelve elementary schools, three middle schools, three comprehensive 

high schools, a continuation high school, an independent study school, and an adult 

education program. South Hills High School, located in the southern section of the 

five communities, opened its doors in 1964 and currently serves over 1,860 ninth- 

through twelfth-grade students. Sierra Vista Middle School, located in the 

southwestern section of the district, opened its doors to students in 1962 and currently 

serves over 1,260 students. The Sierra Vista Middle School / South Hills High School 

feeder cohort is one of three such feeder cohorts in C-VUSD. Both schools have 

developed educational programs designed to provide the skills and tools necessary for 

students to explore their creativity while developing a strong educational base. Each 

school has been recognized as a California Distinguished School: South Hills High 

School in 1990, 1992, and 2005; Sierra Vista Middle School in 2001.
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The District’s plan for a comprehensive first-year algebra program was 

affirmed by the results of a study published by the Education-Trust West (September 

27,2004). In their summary of What to Learn from Places Where the Results Are 

Good, the researchers report that the attributes common to schools and districts 

boasting positive results include: (a) well-prepared teachers, (b) clear goals, (c) a 

challenging curriculum aligned with the standards, and (d) the availability of further 

instruction for students when needed. The summary acknowledges and supports the 

notion that some students in first-year algebra may require additional time and 

support strategies from educators (Education Trust, p. 4-5). Those four attributes and 

the fact that some students may require additional time and support are the foundation 

of the C-VUSD’s plan for a comprehensive first-year algebra program

The compelling cry that resonates from Principles and Standards for School 

Mathematics (NCTM, 2000b) under "A Vision for School Mathematics" ultimately 

became the driving force behind the present study.

Imagine a classroom . . .  [in which] all students have access to high-quality, 
engaging mathematics instruction. . .  [with] ambitious expectations for all, 
with accommodations for those who need it. Knowledgeable teachers have 
adequate resources to support their w ork. . .  The curriculum is 
mathematically rich . . .  Technology is an essential component. . .  [as] 
students confidently engage in complex mathematical tasks . . .  [students] 
value mathematics and engage actively in learning it (NCTM, 2000b, p. 3).

History of the Study 

At the California Mathematics Council Southern Section (CMC-SS) annual 

meeting in Palm Springs, California in early November 1999, Riverdeep, a software 

company with its home base in Dublin, Ireland gave demonstrations of its new
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software, Destination Math. Company representatives also distributed invitations to 

teachers and technology coordinators to attend the company’s first annual User's 

Conference. C-VUSD representatives attended that conference and recognized the 

potential of the software to truly enhance mathematics instruction in first-year algebra 

for the District’s students.

Destination Math is a visually oriented, computer-based mathematics 

curriculum compatible with California Mathematics Standards. It is a carefully 

sequenced, comprehensive mathematics curriculum that demonstrates mathematical 

issues that arise from real-life situations. The Destination Math Mastering Skills and 

Concepts courses are correlated to the California State Content Standards and offer 

full on-line teacher support with printable student worksheets. The program enables 

teachers to supplement classroom instruction in a computer lab environment to 

facilitate differentiated instruction for individual students' dynamic levels of 

proficiency (Riverdeep, 1999/2000). In the lab, each student can work independently 

at a computer, reinforcing concepts previously taught in class, learning new concepts, 

and enhancing basic math skills. Even the most capable students can find enrichment 

on a familiar topic or pursue a new one. The interactive format of Destination Math 

imitates the popular video game format that attracts and holds young people's 

attention.

Company representatives visited the C-VUSD and made a presentation at the 

district office to a large number of middle and high school mathematics teachers. The 

District agreed to an initial purchase that allowed Destination Math to be used on two 

individual computers at each of its three high schools. Within three months’ time, it
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was determined that the mathematics departments in two of the three high schools 

were not yet ready for the introduction of technology in the algebra curriculum. All of 

the licenses from the initial purchase were then quasi-experimental transferred to 

South Hills High School where teachers had begun to use the software and to Sierra 

Vista Middle School where teachers were expressing interest in using the software. 

Within six months, the transfer of those licenses, together with the resolution of 

several technical problems between the Company and the District, proved to be the 

necessary catalyst for the expansion of licensing from six individual computer 

stations to two 36-station computer labs, one at South Hills High and the other at 

Sierra Vista Middle School. The new labs, readily available to the mathematics 

department, had an immediate positive effect on teacher response. The number of 

teachers taking their classes to the lab at frequent intervals increased daily.

While teacher/student use of Destination Math increased at the licensed sites, 

it still remained somewhat occasional, rather than usual; some teachers felt they 

already knew how to teach first-year algebra, and the District had recently purchased 

new textbooks aligned with California State Standards. Following the first year of 

Destination Math usage, the District made the decision to fund two release periods to 

support a teacher, this researcher, as coordinator for teacher training and site 

implementation of Destination Math in the District's three middle and three high 

schools. Riverdeep subsequently provided a series of training sessions for all 

mathematics teachers at each of the six target schools.

Two years into the trial program, algebra teachers at South Hills High School 

and at Sierra Vista Middle School came to consensus regarding the implementation of
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a formal intervention program. Any student who received a grade of C, D, or F on a 

chapter test would be required to attend intervention. Teachers from the department 

would supervise the sessions three days a week, 3:00-4:00 p.m., and one morning a 

week, 7:00-8:00 a.m. The District agreed to compensate teachers for their 

participation. During intervention students would log in to the course and section of 

the interactive software program, Destination Math, compatible with the content 

standards in the current chapter of their text. After engaging in several tutorials and 

practice tests, students would have an opportunity to retake the chapter test whose 

standards they had not previously mastered. A definite change in the philosophy of 

test efficacy was collaboratively achieved when teachers agreed that students could 

retake exams until standards had been achieved. Teachers demonstrated a dramatic 

attitude shift when they further agreed that students would receive replacement grade 

credit for their achievement. Such intervention supports the notion that at any one 

time, no student need be more than one chapter behind the District pacing guide.

In spring of the second year, the Assistant Superintendent for Instruction 

informed the researcher that the district manager of Technology System Services 

(TSS) wanted members of his department to learn more about Destination Math to 

more appropriately support teachers at their site. After receiving training from the 

technology coordinator, the manager of TSS proposed to the assistant superintendent 

that the appropriate projector be installed in every classroom in which first-year 

algebra was taught to enable teachers to enrich their lessons by actually bringing the 

computer program directly into their classrooms. Through this dual reinforcement 

program, intervention in the lab, and enriched lessons in the classroom, maximum
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benefits from Destination Math would be possible. When school opened the 

following autumn, a projector had been mounted in every classroom in each of the six 

school sites where Destination Math is used.

During the third year of the trial program, budget constraints dictated a change 

in the District's ability to support the on-going implementation of Destination Math. 

The release of the District-wide resource teacher from two teaching periods was no 

longer an option. The District did designate the researcher and two additional algebra 

teachers, one from each of the other high schools, as resource teachers funded by 

Title II, to facilitate the use of Destination Math in the first-year algebra curriculum 

in their respective middle school / high school feeder cohorts. The elimination of the 

release time periods, together with the designation of three on-site/feeder support 

teachers, caused the use of Destination Math to become cost effective.

Destination Math continues to be used at both middle and high school levels 

for reinforcement and intervention during regular class time, and for teacher- 

supervised intervention before and after school. It is also available for independent 

student reinforcement on computers in the school libraries before and after school and 

in the evening.

The purchase and implementation of Destination Math in the C-CVUD was 

teacher-initiated, District-supported, and teacher-driven by the threefold commitment:

(a) to raise expectations, (b) to provide access and opportunity, and (c) to make 

available all necessary support to ensure that outcomes are equitable for every C- 

VUSD student in first year algebra.
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The Present Study 

The present study examined: (a) the efficacy of the technology-based 

program, Destination Math, as an intervention tool to increase the success rate for 

students in first-year algebra, (b) the effect of teachers' attitude toward the overall 

purpose and potential of Destination Math as an intervention program, (c) the role of 

the teacher using Destination Math including the individual teacher's integration of 

Destination Math into daily practice, (d) the teachers' perception of the training and 

support received throughout the implementation process, and (e) the extent to which 

standardized test scores and semester course grades are a function of demographics, 

ability, and the use of Destination Math as an intervention tool at Sierra Vista Middle 

School.

Research Questions 

This study used mixed-methodology to determine the efficacy of computer 

software on student achievement in a comprehensive middle school first-year algebra 

program.

Question One

The quantitative research question was, “Does greater use of Destination 

Math positively correlate with higher student semester course grades in first-year 

algebra and with higher standardized test scores in first-year algebra after controlling 

for select demographics and teacher differences?”

The primary hypothesis in research question one was that groups who 

received the greatest amount of treatment with Destination Math would achieve
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significantly higher grades in both first and second semester of first-year algebra. The 

secondary hypothesis was that groups who received the greatest amount of treatment 

with Destination Math would receive higher standardized test results than students 

who received a lesser amount of treatment with Destination Math.

Question Two

The qualitative research question focused on teacher perceptions of 

Destination Math including (a) Do teachers like the program and find it useful? (b) 

What specifically do they like about it? (c) What do they consider its advantages? (d) 

Do teachers believe Destination Math will affect student achievement? (e) How do 

teachers describe the response of students to Destination MatKl (f) How well do 

teachers feel they were trained to use the program? (g) What suggestions do teachers 

have to improve teacher training and the use of Destination MatKl

Overview of the Study 

From an organizational perspective, the presentation of this study is divided as 

follows. Chapter 1 will: (a) give the historical background and purpose of the study,

(b) introduce the research questions, and (c) provide a chapter-by-chapter overview of 

the dissertation. Chapter 2 will review the theoretical and empirical context 

surrounding the research questions. The review of the literature will include four 

topics that are relevant to this study. Chapter 3 will describe the research design and 

methodology used to address the research questions. Chapters 4 and 5 will present the 

results. Chapter 4 will present the results of the quantitative analysis. Chapter 5 will 

present the qualitative results of the interview responses from the teachers. Chapter 6
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will summarize the major findings, discuss the implications, and conclude with 

directions for future research.

Limitations of the Study 

This three-year study included in its sample all the students enrolled in first- 

year algebra at one middle school site. However, the 1,452 students in the sample 

represent only a small fraction of the students enrolled in first-year algebra in all of 

Los Angeles County, and an even smaller fraction of the hundreds of thousands of 

students in the total population of students enrolled in first-year algebra across the 

nation during the time of the study.

The researcher acknowledges certain limitations and potential bias stemming 

from her position as a teacher leader actively involved in the implementation of 

Destination Math in the District prior to and throughout the study.

Definition of Terms 

The following terms are important to fully understanding this study. 

Standards (a) express clear expectations for what all students, except perhaps 

for those with seriously disabling conditions, should know and be able to do while 

addressing the different needs of a school’s constituencies, (b) set clear performance 

expectations for students, helping them understand what they need to do to meet the 

standards, (c) provide a focus for developing new ways to organize curriculum 

content, instructional-delivery systems, and assessment plans, (d) serve as a common 

reference tool for ensuring that the components of the educational system work
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together, (e) make good learning evident from district to district and from school to 

school, (f) communicate shared expectations for learning and provide a common 

language for talking about the processes of learning and teaching, and (g) allow 

people other than just the students to understand how students are progressing in their 

education.

Content standards (a) specify the essential knowledge, skills, and habits of 

mind that should be taught and learned in school; and (b) are often set by local, state, 

and national groups, i.e., District standards, California Content Standards, National 

Council of Teachers of Mathematics Standards (Harris, 1996).

Student performance standards (a) express the degree or quality of 

proficiency that students are expected to display in relation to the content standards, 

and (b) answer questions about quality and degree, whereas the content standards 

define what students should know and be able to do.

Equity includes actions, treatment of others, or a general condition 

characterized by justice, fairness, and impartiality.

Intervention (a) is an action undertaken in order to change what is happening 

or might happen in another’s affairs, especially in order to prevent something 

undesirable, (b) commonly refers to the support strategies teachers provide to assist 

students in achieving standards.

Educational software includes computer programs and applications, such as 

word processing or database packages, that can be run on a particular computer 

system for the purpose of education.
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Site license is a document that gives official permission to a specific person or 

group to use a particular product at a particular location.

Computer lab is a room with multiple computers connected to a server.

Computer literacy includes the ability to use computers competently and to 

understand computer terminology.

LCD projector is a projection device mounted on the ceiling or on a cart that 

makes it possible to project on a screen the application or program installed on an 

individual computer.

Mathematics literacy includes: (a) knowledge of or training in mathematics,

(b) having a good understanding of mathematics, (c) well-educated and cultured, 

particularly with respect to mathematics; (d) showing skill in the techniques of 

mathematics.

California High School Exit Exam (CAHSEE): (a) was created to significantly 

improve pupil achievement in public high schools and to ensure that pupils who 

graduate from public high schools can demonstrate grade-level competency in 

reading, writing, and mathematics, (b) helps identify students who are not developing 

skills that are essential for life after high school and encourages districts to give these 

students the attention and resources necessary to help them achieve these skills during 

their high school years, (c) has two parts: English language arts (ELA) and 

mathematics, (d) test questions assess a range of difficulty levels, consistent with 

good testing practices, (e) all questions on the examination have been evaluated for 

their appropriateness for measuring the designated ELA and mathematics academic 

content standards, (f) is not a timed-test, which means it has no fixed time limit in
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which students must complete the examination, and (g) CAHSEE results are used at 

the high school level to show whether students are performing at or above the 

proficient level.

California Achievement Tests, Sixth Edition Survey (CAT-6) are national 

norm-referenced tests that measure achievement of basic academic skills and provide 

national comparisons. Their results are: (a) used to assess the accomplishments of 

individual students, schools, and school districts, and are c) key elements in 

determining whether or not school districts and schools are meeting the goals 

established under the Public School Accountability Act (PSAA) that requires schools 

to meet yearly growth targets based on an Academic Performance Index (API).

No Child Left Behind (NCLB): is (a) legislation that requires school districts 

and schools to demonstrate “adequate yearly progress” (AYP) by meeting established 

goals, and (b) requires all students in kindergarten through grade twelve to achieve 

state academic standards for English-language arts and mathematics by 2014.

Summary of Remaining Dissertation Chapters

In Chapter II the literature review will focus on four major topics: (a) the 

historical background of algebra for everyone as depicted in the mathematics reform 

movement embedded in issues of equity and opportunity, (b) the essential 

components of a comprehensive first-year algebra program, (c) computer-assisted 

technology as it supports learning, and (d) the role of the teacher as change agent
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particularly in the implementation of computer-assisted technology as a tool for 

intervention.

In Chapter III the methodology discussion will include separate sections for 

the quantitative and qualitative methodologies. Each section presents the rationale for 

the choice of methodologies, followed by a description of the participants, 

instruments and materials, procedures, and the design and analysis used. The chapter 

ends with a summary of the methods employed in the present study.

In Chapter IV the quantitative data and findings will address research question 

one, “Does greater use of Destination Math positively correlate with higher student 

semester course grades in first-year algebra and with higher standardized test scores 

in first-year algebra after controlling for select demographics and teacher 

differences?”

The chapter begins with participant descriptives including gender, grade level, 

parent education, Gifted and Talented Education (GATE), disability, ethnicity, 

subsidized lunch, and home language. Teacher differences and student performance 

on a statewide standardized test follow. The findings from the primary hypothesis are 

provided for both first semester and second semester algebra course grades. Findings 

from the secondary hypothesis relate to student achievement on a statewide 

mathematics test. The exploratory analyses utilize multiple regression to investigate 

whether demographics can account for the variance in algebra grade outcomes, and 

explores whether teacher differences can account for the major findings. This chapter 

ends with a summary of major findings.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



In Chapter V the qualitative data and findings will address research question 

two, the qualitative research question, that focused on teacher perceptions of 

Destination Math including: (a) Do teachers like the program and find it useful? (b) 

What specifically do they like about it? (c) What do they consider its advantages? (d) 

Do teachers believe Destination Math will affect student achievement? (e) How do 

teachers describe the response of students to Destination Mathl (f) How well do 

teachers feel they were trained to use the program? (g) What suggestions do teachers 

have to improve teacher training and the use of Destination Mathl Question two was 

intended to supplement and support the quantitative outcomes of research question 

one described in Chapter IV. The chapter begins with a description of the participants 

and an overview of the qualitative methodology. It is organized around five broad 

topics that were addressed in the seventeen questions from the guided interview 

protocol. The topics include: a) teacher qualifications; (b) technical training and 

support; (d) effectiveness of Destination Math, the computer assisted software; and 

(e) teacher perceptions. Each section begins with an introduction followed by a 

statement of the specific interview questions that relate directly to the given topic. 

Participant responses to the interview questions immediately follow the statement of 

each question. Every section is summarized, and this chapter concludes with a 

summary of qualitative findings.

In Chapter VI the discussion will begin with an introduction, a review of the 

major findings, and the strengths and limitations of the present study. The major 

findings will be presented in their theoretical context as well as in the context of 

recently published empirical research. The discussion includes technology in
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education the No Child Left Behind (NCLB) Act, computer software in the 

classroom, and the role of algebra teachers. A summary of the general discussion is 

followed by implications of their present findings, limitations and suggestions for 

future research. The discussion chapter ends with the conclusions.
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CHAPTER II 

REVIEW OF RELATED LITERATURE

The primary purpose of this study was to determine the efficacy of computer 

software on student achievement in a comprehensive middle school first-year algebra 

program. This chapter reviews the literature and focuses on four broad topics relevant 

to the concept of algebra for everyone.

The topics include: (a) the historical background of algebra for everyone as 

depicted in the mathematics reform movement embedded in issues of equity and 

opportunity, (b) the essential components of a comprehensive first-year algebra 

program, (c) computer-assisted technology as it supports learning, and (d) the role of 

the teacher as change agent particularly in the implementation of computer-assisted 

technology as a tool for intervention.

Historical Background of Algebra for Everyone

The pedagogue Mary Everest Boole promoted the use of cooperative learning, 

manipulatives, and hands-on activities long before the NCTM existed. In Philosophy 

and Fun o f Algebra, Boole (1909) writes, “Always remember that the use of algebra 

is to free people from bondage”

(http://www.moa.cit.comell.edu/dieinst/moabrowse.ests). Boole continued as an 

advocate for mathematics education, but the expression of her thoughts was 

interrupted by the Roaring Twenties, the Depression, and the World War. The idea of 

an “aristocracy of the intellect” (Moses and Cobb, 2001) arose in the midst of the 

Depression. A national selection process that utilizes Scholastic Aptitude Test scores
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(SAT) was put in place at the end of World War II to determine who was eligible to 

attend the best schools. Consequently, the concept of public education as a place 

where everyone in the democracy is given an equal opportunity to advance became 

skewed toward the idea of public education as a means of selecting a national elite.

As an early advocate for equity, Robert Moses, a young man from New York, 

traveled to Mississippi in the 1960s to help organize the voter registration movement 

that changed the political landscape of the South. Later in the 1980s, as a parent in a 

Cambridge (Massachusetts) public school, Moses started a project to help advance 

African-Americans in education, another arena with vast political consequences that 

led to a national network of schools and communities whose aim today is to create a 

self-sustaining movement for math literacy among students. When speaking about his 

book, Radical Equations (2001), Moses reiterates that his activist role is not just 

about voting or about mathematics; it is about the fact that certain people in this 

country are part of a caste system which espouses the expectation that some people 

are only going to do a certain kind of work and, therefore, need only a certain kind of 

schooling. In a technical era when the most pressing civil rights issue is economic 

access, Moses sees a crisis in mathematics literacy in poor communities that is as 

urgent as the crisis of political access was in Mississippi in 1961. For Moses, the 

solution requires, as it did in the 1960s, organizing people, community by 

community, school by school.

Moses (1995) defines equity in mathematics reform as the obligation to 

provide the opportunity to learn algebra for all students regardless of background, 

race, or ability. In this context, he declares equity the new civil right, demanding,
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therefore, that the essential components in a comprehensive first-year algebra course 

for the new millennium reflect a paradigm shift from the traditional version of a male- 

dominated, high-achieving first-year algebra student to a dynamic program that 

includes strategies necessary for students, regardless of gender or innate mathematics 

ability, to internalize the recommended concepts and skills (Heid & Zbiek, 1997). A 

comprehensive first-year algebra course must, therefore, include all the support 

required for students to meet mandated state content standards. Computer-assisted 

technology, which has dramatically changed the face of school algebra, has assumed 

a significant role in shaping a comprehensive course for the 21st century. Embracing 

all considerations, the role of the teacher as primary change agent in subject matter 

modification, instructional strategies, and increased student achievement, continues to 

evolve and to require training and support (NCTM, 2000a).

An understanding of the classic inequity inherent in traditional mathematics 

education programs in the United States is essential to understanding Moses' (1995) 

declaration that algebra is the new civil right. In the April 2001 issue of The 

Mathematics Teacher, Lee Stiff, then president of NCTM, supports Moses' 

declaration that algebra is the civil rights issue of the new millennium stating that 

Moses’ declaration is critical for change. Stiff further affirmed that algebra means 

access; algebra unlocks doors to productive careers; and algebra is the "engine of 

equity" (Steen, 1992, p. 1). Moses and Cobb further argue that "algebra . . .  once 

solely in place as the gatekeeper for higher math, is now the gatekeeper for 

citizenship, and people who don't have it are like the people who couldn't read and 

write in the industrial age . . . .  [I]t has become not a barrier to college entrance, but a
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barrier to citizenship. That is the importance of algebra that has emerged with the new 

higher technology" (Moses and Cobb, 2001, p. 14). The NCTM gave further support 

to Moses’ position, as did several prominent mathematics educators including Steen, 

Jacobson, and Usiskin. Moses emphatically states that educators must see education 

and literacy as a civil rights issue in order to effectively organize themselves and to 

ensure that significant progress in education reform is accomplished. We are in an era 

in which “knowledge” is replacing the industrial worker, and illiteracy in math must 

be considered as unacceptable as illiteracy in reading and writing in the past. The core 

idea in public schools should be that education is an opportunity structure for every 

student. Public education should mean quality public education for all students.

For Moses, such an education remains an unfulfilled promise in this country 

as school reform often revolves around designing education as a sorting machine 

rather than using education as an opportunity structure. On April 4,2005, during the 

NCTM annual conference in Anaheim (California) the researcher conducted a 

personal interview with Moses. Moses encourages today’s educators: (a) to see 

students as individuals capable of learning, (b) to find the key that will unlock the 

personal barriers that impede the road to mathematics literacy within every student,

(c) to make mathematics real for each student through applications that are 

meaningful, (d) to engage the students in their mathematics learning, (e) to think 

globally yet be specific, and (f) to organize school-by-school, community-by- 

community.

Steen (1992) writes that algebra was, for many years, the province of the high 

school elite, the invisible filter, a gateway to critical thinking, higher math and
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science courses, and a necessary first step on the path to trade school, four-year 

college, or university (Steen, 1992). Zalman Usiskin, professor of education and 

director of the University of Chicago Mathematics Project, believes first-year algebra 

is the keystone subject in all of secondary mathematics (1992). The NCTM 1990 

Yearbook, Teaching and Learning Mathematics in the 1990s, focuses on removing 

the computational gate to the study of mathematics in high school in order to provide 

all students the opportunity to study the more advanced forms of mathematics that 

will be critical for their participation in society (NCTM, 1990). Bivins lent support to 

Moses’ premise in his report on research that shows tracking students into college 

prep and non college prep courses of study continues to fundamentally limit students’ 

opportunity. Grouping practices for math instruction widen the gap in achievement 

among students in different class levels. Students in higher level classes typically 

receive higher level instruction, a more enriched curriculum, less drill with basic 

skills, and more challenging critical thinking activities than students in lower level 

classes. The education gap threatens the economic future of today’s students, since 

mastery of mathematics is critical for equal opportunity in the world of employment 

(Bivins, 2002).

It must be noted, however, that not all members of the mathematics education 

community endorse a common methodology embedded in mathematics education 

reform. Usiskin reports that educators differ regarding the best methods for the 

delivery of instruction of algebra in one year, over two years, in three semesters, in 

middle school, or in high school (Usiskin, 1987). He maintains that regardless of the
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methodology teachers need to provide all additional support necessary for all students 

to meet appropriate content standards.

While their methodology may vary, teachers are cautioned never to accept 

failure from a student at any level. The response to poor performance in mathematics, 

independent of the racial and ethnic background of students, should not be the 

removal of the opportunity to learn important and useful mathematics; the response 

should be to do whatever is necessary to reach the goals that have been set (NCTM, 

1990).

"Mathematics, although previously thought to be culture-free, is not"

(Lowery, 2003, p. 19). Cultural filters screen all learning experiences. The vision of 

inclusive equity requires teachers of mathematics to acknowledge and incorporate a 

multicultural perspective to instruction which includes understanding mathematics 

learning, the importance of a multicultural perspective, and insights for implementing 

a perspective that enhances mathematics understanding and promotes equity for all 

students. Lowery cautions further, "Children leam from the cultures of home, 

community, media and through the cultures in school. These cultural fdters are 

different for each student. This creates a tremendous challenge to the teacher" (p. 15). 

Such a model of culturally relevant pedagogy in mathematics classrooms relates 

directly to the NCTM standards and proposes that culturally relevant teaching 

according to the NCTM standards involves thinking critically. "Although a 

relationship between culturally relevant teaching and The Standards documents is 

possible, they are not linked without conscious action" (Gutstein, Lipman,

Hernandez, and de los Reyes, 1997, p. 718).
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One can conclude therefore, in light of the mathematics education reform 

movement, that a comprehensive first-year algebra program should include as 

essential components: (a) a quality textbook aligned to state content standards, (b) 

excellent classroom instruction, (c) appropriate use of technology to support student 

learning, (d) interventions for students outside of class, and (e) training and 

support for teachers designed to inform their attitudes regarding student learning, to 

deepen their content knowledge, to heighten their awareness of technology, to 

enhance their instruction, and, ultimately, to increase student achievement.

Warren Simmons (1994), former New Standards Project (NSP) director of 

equity, who serves on the NSP Governing Board and chairs the Equity committee, 

considers equity essential to the work of the NCP, rather than a casual consideration. 

He further claims that equity at NSP begins with performance tasks to demonstrate 

skills in mathematics and language arts accessible to students of different racial, 

ethnic, and linguistic backgrounds. Simmons maintains that performance tasks should 

be inclusive and provide access for students to display competence in a variety of 

ways and should not discourage performance from different groups.

While its methodology may not yet be solidified, Moses reports that the 

mathematics education community universally believes in equity in first-year algebra 

for all students. Within the community, discussion is shifting from whether to include 

algebra in a required curriculum, to topics such as: (a) why elementary algebra can, 

should, and must be an eighth-grade course for average students; (b) whether 

everybody needs to study algebra; (c) what we should teach and how we should teach
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it; (d) what the minimum standard is that all students can be expected to achieve; and 

(e) what algebra skills people need for the 21st century (Moses, 1999, pp. 22-52).

Essential to each topic is the belief that algebra is an important skill to master 

for lifelong success (Usiskin, 1995). Every day, throughout the country, a plethora of 

students sit in algebra classes wondering why they are studying linear and quadratic 

equations. "What's the point? I'll never use any of this stuff," they say (Usiskin, 1995, 

p. 22). McCarthy asks, “Why teach algebra to those who don't or can't appreciate it?

Is it useless torture?" in response to "Does Everybody Need to Study Algebra?” 

(McCarthy, 1992, as cited in Steen, 1992). Challenged by the 1989 document, 

Curriculum and Evaluation Standards, members of NCTM continued to rally to 

implement the standards. However, critics, including Washington Post columnists 

William Raspberry and Coleman McCarthy, signaled alarms such as, "How absurd to 

require algebra of all students when ordinary people don't use algebra in their life or 

work. Should we not let students choose whether to take algebra?" (as cited in Steen, 

1992, p. 49). The standards document called for a three-year core curriculum for all 

students. Everybody Counts (1998) urged students to study mathematics each year 

while enrolled in secondary school. Lynn Arthur Steen, former president of the 

Mathematical Association of America, and past chair of the Conference Board of the 

Mathematical Sciences, reports that critics of required algebra for all students argue, 

"Algebra is a boring, irrelevant impediment that turns off more students than it helps" 

(Steen, 1992, p. 89). For many students, the traditional school approach to algebra 

was a complete disaster; one in every four students never took algebra, and half those 

who did, left the course with a lifelong distaste for mathematics. It is notable that no
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major voice for change in school mathematics urged that their present version of first- 

year algebra be a requirement for all students. Steen (1992), also warned that, "The 

Standards, Everybody Counts, even President Bush's America 2000 Plan, all speak 

broadly in terms of outcomes for high school graduates, not of particular course 

requirements" (p. 258).

It is true that the value of algebra is not as obvious as the value of arithmetic. 

However, an understanding of its usefulness seems to be directly proportional to the 

level of one's training to recognize its presence in applications. Usiskin, in his 1995 

article, "Why Is Algebra Important to Learn?, says that for those who do not know 

where or how to look, the presence of mathematics is often hidden. While the newer 

textbooks demonstrate applications of algebra better than the older texts, most do so 

in a haphazard manner. This poses no problem for students who love math, are good 

at it, and never question its value or appeal, but for other students the whys and 

wherefores need to be set forth in a convincing manner. In the past decade an 

increasing number of school districts replaced traditional consumer math or general 

math courses with a requirement that all students take algebra (Course Selection & 

Program Planning Guide, 2003-2004), and the consumer mathematics courses are, 

today, considered to be electives. Mathematics educators have continued to develop 

the case for the study of post-arithmetic mathematics, and Usiskin (1987) addresses 

several reasons for the importance of algebra as a requirement for entry to virtually 

every college, and why more and more school districts require all students to study 

algebra, even those who may not be college bound. His primary beliefs for the 

importance of algebra are based on the reality that without knowledge of algebra: (a)
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students are denied jobs or entrance to programs that will get them jobs; (b) students 

have less control of their options after high school graduation and grow more 

dependent on others; (c) students may be less prepared to make wise financial 

decisions; (d) students may not have the necessary background to understand 

concepts in courses such as chemistry, etc. (Usiskin, 1987).

Usiskin further reports that one of the most commonly accepted reasons for 

the successful study of algebra, namely to do well for aptitude tests and other national 

exams for college, fails to explain the totality of algebra as a beautiful field in its own 

right (Moses, 1999). Usiskin focuses on understanding which concepts should be 

emphasized in today's algebra curriculum and claims that with algebra, as with 

reading, writing, and arithmetic, a lack of knowledge limits opportunities. Some 

specific characteristics that Usiskin believes show algebra to be of such great 

importance are that algebra: (a) is the language of generalization, (b) is the language 

of relationships between quantities, (c) is a language for solving certain kinds of 

numerical problems, (d) includes the study of many useful topics, such as linear 

equations, slope, exponents, quadratic equations, logarithms, and permutations and 

combination, (e) includes deduction, the logical process used throughout 

mathematics, by which the truth of one statement follows from the truth of prior 

statements (Usiskin, 1995, p. 23).

Most students learn to read without asking why they must read. We do not 

teach the reading of literature because it is needed for jobs, or because literature may 

help in solving everyday problems; we teach the reading of literature because many 

people find good books enjoyable, relaxing, and exciting. Reading is fun, and the
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same may be posited about mathematics. Not everyone studies mathematics because 

of its usefulness; many people study mathematics because they enjoy its puzzle, much 

as people read for pleasure. Others study mathematics because they like the way it all 

fits into an organized structure, just as people appreciate fine architecture, yet others 

study mathematics because of its harmonic beauty, beauty they may have experienced 

through participation in music (Usiskin, 1995).

Educators in the new millennium are obligated by the concept of equitable 

access embedded within the ideal of democracy to offer all students an algebra course 

that is rigorous, important, and accessible; traditional algebra classes have been 

unsuccessful in this regard. Usiskin, in "If Everybody Counts, Why Do So Few 

Survive?" claims that only a small percentage of students in the past survived their 

school mathematics experience; that is, completed the equivalent of two years of 

algebra and a year of geometry (as cited in NCTM, 1993, p. 7). The mathematics 

community and its critics agree that first-year algebra in its present form is not 

essential for a quality mathematics education that must include the essentials of 

algebra to prepare students to use a rich variety of mathematical skills whether they 

enter the work force directly after high school or continue their studies in higher 

education. Students need to leam a new set of mathematics basics that enable them to 

compute fluently and to solve problems creatively and resourcefully. The level of 

mathematical thinking and problem solving needed in the workplace has increased 

dramatically in the past decade, and those who understand and can successfully solve 

mathematical equations will have opportunities that others do not. Mathematical 

competence opens doors to productive futures; a lack of mathematical competence
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post-test system and be able to direct the student. I think it would probably 
take a couple of times going to the lab just to get the students familiar with 
how to do it. And, then, before you actually wanted to implement this type of 
a plan, where they were working in different places and then, moving on with 
that, through the use of the assignments where, you know, the kids could pick 
their own assignment and then work at their own pace. Where, if they took 
the pre-test and got 100%, or whatever your predetermined level was, boom ..  
. they could move right on and go right over that part and move forward. It 
would also give us the ability to hand-pick some of those things (quadratic 
equations that maybe we don’t get to until toward the end of the year) and say 
“OK. You got this equation of a line down. We’re going to work on the 
equation of the line, you guys here, I want you to just go through this part, get 
what you can out of it. Understanding that we’re kind of jumping them ahead 
and there’s a gap that they’re jumping over, but just the introduction . . .

Interviewer: So, familiarity.

Michael: Familiarity, the vocabulary, those things are certainly likely to help 
in those types of cases.

Interviewer: For instance, if we would have maybe a series of ten lessons, but 
we would have a folder with which lessons a student would go to in a 
sequential order, that a teacher could give to capable students and keep track 
of which sheet, which lesson the students are working on, so that during the 
second semester some of them could become more prepared for that exam. 
And, again, it says something else; we can talk about it another time. But it 
just seemed like that would be a natural way to go.

14. Would you like to share anything else?

I have pretty much stated everything. I do definitely say that I like the 
program. I think that there’s a lot of good with it. The bad that is there, 
hopefully, can all be fixed reasonably. I think it is, unfortunately, a little 
geared toward younger students than some of the ones we have here. That 
doesn’t mean that they can’t use it, it just means it makes a little more of a 
challenge to get the student buy-in, because they don’t want to be . . .  you 
know, it kind of talks to them at a little younger level. So, if I were to be 
involved in the making Destination Math II, that would probably be one of my 
thoughts. Maybe we need almost two levels.

Interviewer: A maturing level.

Michael: We need the same material, but one time present it a little less 
cutesy than the other level. Where you can almost do the same material with 
the same thing, just dress up the characters, dress up the voices to a little more
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adult level and I think it would be perceived a little better by some of the older 
students.

Interviewer: And I think you hit it with the voices and the appearance. 

Interviewer:
I want to thank you very, very much. You have done a tremendous job here at the 
site and in the District as a whole in working with this implementation. I value your 
comments very much. Thank you.
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