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ABSTRACT
Teachers can use culturally relevant pedagogical strategies and ¢gobsials emerging
tools to improve students’ problem-solving skills. The purpose of this study was to
investigate and assess the effectiveness of culturally specific cemiyasted
instructional tasks on ninth-grade African American mathematics studémngsstiidy
tried to determine if problem-solving skills and overall mathematical aagheneand
attitude could be improved using these computer-based tasks. A culturallycspecifi
computer-based mathematics assessment (CD-ROM) and the Nationahiersesf
Educational Progress (NAEP) assessment were used to measure ststningr
mathematical problem solving. The Modified Fennema-SherntitidatScales
(MFSAS) were used to measure mathematics attitude. To determine mdratioé the
study was practical, an initial study was conducted (Study I) to pee-iind post-tests
would accurately forecast student performance. There were three groupsdiipt. Sthe
two treatment groups worked in the computer lab on a Cognitive Tutor program to
improve skills in Algebra 1. They were also exposed to word problems that were based
on culturally specific themes. The control group had no exposure to the computer lab or
word problems with culturally specific themes. Only one significant difiezeoccurred
in Study I. One of the treatment groups’ data results declined significanthe CD-
ROM. In spite of this, the group revealed a slightly more favorable attibucleds
mathematics than the other two groups. This treatment group also demonstrated the
largest increase in NAEP pre- and post-test data results. For Study Wrer two
groups. The treatment group worked on a Google Maps project where studentd mappe

different coordinates within their neighborhoods and plotted the results. The control



group received computer lab instruction similar to the treatment group but did kot wor
on Google Maps. When scores of the control and treatment groups on the CD-ROM
assessment, NAEP assessment, and MFSAS survey were comparedousihestpost-
test design in Study I, only one significant difference occurred. Theoatgnoups’ CD-
ROM scores resulted in nearly a 50% decline. A correlation analysiady 8 revealed
that there were weak relationships between most of the measures, suggestis@s

each measure were unrelated.
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Chapter 1
Introduction

The primary goal of this study was to improve African American students’
understanding of problem solving and mathematics. Given the wide range césliti
classrooms, mathematics teachers have to decide on the complexity and pace of
instruction to ensure that all students are learning (Leonard, 2001). Not all stiedent
the same way and not all teachers teach the same way, so both parties mestdbe abl
overcome many obstacles and travel different paths to achieve success.

Purpose

The purpose of this study was to investigate and assess the effectiveness of
culturally specific, computer-based instructional tasks on ninth-gradsaAfAmerican
mathematics students. This study attempted to show how a teacher-resaarche
improve pedagogical use of technology as an emerging tool. One of the compgetér-ba
tasks provided students with a culturally specific context to solve mathserpetidems,
while the other computer-based tasks utilized an online algebra concepts program. This
study also sought to determine whether problem-solving skills and, as a result, overa
mathematical achievement can be improved by using these computer-based tasks
Moreover, investigations into the learning processes of African Americamstudere
explored by determining the level of impact that computer technology and student
attitude had on mathematics achievement.

Theoretical Framework
The theory used to guide the conceptual framework for this study is aineal

theory (Ladson-Billings & Tate, 1995). Critical race theory (CRT) e possible



techniques to effectively educate African American students while docungehnéir
experiences in a classroom setting. “Classrooms are microcosmseofdacigty because
racism, power, and privilege operate to empower some students while disenfranchising
others” (Leonard, 2008, p. 9). Critical race theory (CRT) has contributed to framing
research on urban schools and the experiences of African American stuceningt
these schools (Duncan, 2002). Gloria Ladson-Billings and William Tatefopbsed
CRT as “a framework that was developed by legal scholars to be used in exgitméni
role of race and racism in education” (Dixson & Rousseau, 2005, p. 8). “CRT in
education recognizes the role that racism has played in the shaping of schools and
schooling practices....A goal of these race theorists is to develop a pedagagylun,
and research agenda that accounts for the role of race and racism iroedautatihat
eliminates racism” (Berry, 2008, p. 468-9).
Background and Rationale

As the teacher-researcher in this study, | have spent 20 years wwitingiddle
school, high school, and college mathematics students of all ages and alalgy lev
Currently, | teach Algebra 1 in an inner-city high school in Northern New Jersey. The
school where this study was performed has been rated as low-perftwasaajon test
scores and other factors that are included in the state monitoring procssassd3ef low
test scores, the agenda for the district is constantly changing to meenatatates. As a
result, many promising innovative programs and ideas are brought to an abrupt halt
without ever getting a chance to effectively get off the ground.

The population of this school is predominantly African American. More recently,

an increase in gang violence and the continuing presence of other crimesitiyn the ¢



where the school is located have drastically affected the education of manysstudent
attend the school. Schools identified as low-performing deal with many of the same
structural and systematic issues daily (Martin, 2007). School faciligesfin old,
crowding can be a problem, resources tend to be strained, and salaries acarsignif
below most suburban salary scales. The national drive to increase testrstmses i
performing schools has often made them stressful environments to teachrand lea
(Ascher, 2000). As a result of this, children need more than just a high school@ducati
to compete in our highly technological society. Presently, in the United States mos
people are either highly skilled or poorly skilled (Ladson-Billings, 1997). Mathe&ra

are not just trying to attract the highest achieving students, but all stuBlecésise of

this transformation, methods of pedagogy have been very strenuous on all students, but
especially African American students (Ladson-Billings, 1997). These stucambot

afford to be left behind.

If African American students perceive mathematics as irrelevarge s® benefit

from learning mathematics beyond the classroom, lack role models who have

done well in or benefited from mathematics, or view mathematics as aidiscipl
suited only to White students, then the majority of African American students
may choose not to learn mathematics because of its perceived uselessness

(Moody, 2004, p.135).

Culturally relevant teaching is a “pedagogy that empowers knowledds, akd
attitudes” (Ladson-Billings, 2009, p. 17-18). Teachers must constantly leacotmize
and understand the potential of children who express themselves in a manwerathat
educators often do not find meaningful (Cazden, 1988; Foster, 2000; Rosebery &
Warren, 2001). The average teacher is farther removed from students and their parents, i

both age and experience, than has been true for previous generations. Fewey lteache

in communities similar to those of their students or are personally involved in their



community’s institutions. Many teachers in an urban setting do not fully unoeista
appreciate the day-to-day realities of their students’ lives, the culturabreord values

of the school, or the values of the community. These teachers are not famiittrevit
way that the curriculum content fits or does not fit into the students’ priorities adsl nee
(Hixson, 1993).

As a result, countless teachers and researchers misunderstand childuse bec
they have not learned to recognize and appreciate the dsgsrse-makingractices that
children use as they work at understanding scientific or mathematiaalate practices
(Rosebery & Warren, 2001). That is, these educators do not know how to identify with
the out-of-school jargon and ways of thinking that students of diverse backgroumds ofte
bring to the table (Rosebery & Warren, 2001). These educators have not discovered how
these studentmathematizeMathematizing is how students count, measure, classify, and
infer mathematical meaning (D’Ambrosio, 1985). These processes can be linked to
culture (D’Ambrosio, 1985; Leonard, Davis, & Sidler, 2005).

Students who are not receptive to math in a traditional form of pedagogy should
not be told that math is a tool that will make them productive members of society
(Pogrow, 2004). “The average adult does not go into the office and use math for the sake
of using math; it is incorporated into work to resolve problems critical to a desire
outcome” (Pogrow, 2004, p. 299).

Very little research is dedicated solely to the improvement of problemmgolvi
strategies for African American students (Malloy & Jones, 1998). Problenmgadvnot
just the ability to answer a word problem. Problem solving is concerned with bsing t

best method to reach a desired outcome (Cheves & Parks, 1983). After a student has



discovered how to solve a certain type of problem, it is no longer a problem and involves
little or no problem-solving skills whatsoever. At this point, all similar probldras t
follow are merely practice or exercises for knowledge that has albegtygained. The
introduction of different types of problems in the mathematics classroom xselleat
strategy for extending critical thinking.

Problem solving should be emphasized throughout the year (Wheatley, 1983).
Rather than starting the school year with a review of basic facts arg] skitlents
should recall and practice earlier learning in the context of problem solving.ghionau
the school year, students should solve more rigorous mathematics problems ged enga
in higher-order thinking skills to enhance their curiosity level. If teacher confident
in what their students are capable of they have a greater opportunity teeabliteif
teachers believe that students are incapable because of race or socalieclass,
students may not perform to their potential (Ladson-Billings, 1997). “Studeniscti@s
competent are likely to demonstrate competence” (Ladson-Billings, 1997, p. 703).
Students need more active, skilled, and self-directed opportunities to learn and to use
computer-based technologies as a tool to engage in in-depth exploration on a personal
level.

Statement of the Problem

TheNo Child Left Behind Aaif 2001 sought to rectify some of the educational
dilemmas that have historically seemed insurmountable. For the firsttioh&i history,
all students are being challenged by state and local standards to learn meshahiiksti

once offered only toollege capablestudents. Many students face challenging



assessments in mathematics with real consequences for lack of advanoeheeathool
system (Tate & Rousseau, 2003).

However, the effectiveness of tNe Child Left Behind Aaif 2001 in many
disadvantagedchools is yet to be realized. For example, teacher quality is one of the
most provocative issues currently under discussion. “Minority and low-income students
in urban settings are more likely to find themselves in classrooms staffedd®guately
prepared, inexperienced, and ill-qualified teachers because funding irequitie
distribution of local power, and labor market conditions conspire to produce teacher
shortages of which they bear the brunt” (Darling-Hammond, 1995, p. 470). The
distribution of teachers defined as minimally qualified (at least a minoathematics)
provides a clear picture of inequality for minority students and children living infyove
those who are at the greatest risk of receiving the least from the currentLogy
structures (Tate, 2004).

To satisfy the federal definition of a highly qualified teacher in mathiespghat
teacher must meet one of the following criteria:

Pass a state licensing exam in math;
Have an undergraduate major in math;
Have thirty college credits in math;
Have a graduate degree in math; or
Be a National Board Certified teacher in math. (U.S. Department of
Education, 2004)
It is undoubtedly an asset to meet one or more of the criteria listed above, but these

criteria are based solely on knowledge content and strong academic backgrosimglaThi



humble beginning but in no way provides a one-size-fits-all solution for what itttakes
be pedagogically proficient.

Pre-service and in-service teachers must experiment with new idead|arglywi
modify some of the unproductive practices that they have learned or used. Many of the
methods used to educate students in the past are no longer appropriate for educating
children in the present and not too distant future. This especially holds true fmarAfri
American students. Many factors contribute to the way children learn maibgmat
including how they are taught. There are many reasons why there is sugh desiae
in overall achievement in mathematics among children in urban settings. Sdme of t
factors mentioned in the extant literature have been verified in my own practice.
Nevertheless, it is my belief that many of the students underachieving in naéittseem
have the skills to overcome. Many still report to school on a daily basis with more than
adequate fuel to keep the fire in the lamp of learning burning for a lifetinseanly
mission to ensure the fire burns brighter by finding feasible solutions to improve
mathematic achievement and overall student performance in my classroom.

Research Questions
1. Is there a significant difference in math achievement, math problem-solving,
and math attitudes as a function of type of instructional format?
Specifically, do students who are taught using a culturally specific, ceripased
instructional format improve in math achievement, math problem-solving, anatin m
attitudes as compared to students taught using a conventional instructional format?
2. Do measures of math achievement, math problem solving, and math attitudes

correlate with each other?



Significance of the Study

Despite recent gains in achievement, many students of color are not pegfatmi
acceptable levels in school mathematics (Tate & Rousseau, 2003). Itisesthse that
many students do not get opportunities to participate in rigorous science, @ateem
and technology education, even though there have been recent reform effddi®ss a
this issue (Rosebery & Warren, 2001).

Technology provides increased opportunities and incentives for learning. It gives
students the opportunity to develop new levels of understanding and, with this new
perspective, an awareness of the way they learn and their role in the classroom.
Technology not only expands their knowledge, but also allows them to become more
self-directed learners, bringing new educational and instructional opporunigether
(Kara, 2008). Students assume greater responsibility for the pace, style, atitheeme
even the content of what they learn. Increased resources and ways to manipulat
information give students the ability to re-order the content of their learning@ikd w
independently of teachers. The curriculum can be coordinated to challenge students and
to expand what they are learning in other classes. In technology rich envitsnme
students are more likely to become valuable teaching partners to both thematésss
and teachers. As a result, more complicated concepts can be learned inastimgye |
and effective way (Kara, 2008).

Effective computer-assisted instruction (CAl) programs can utilizéetienology
to free teachers from their traditional roles as instructors and instedteaska be
facilitators. New evidence suggests an oral explanation-only method does kotellor

(Kara, 2008). Working as student partners in the learning process, the faclsiedor



open-ended questions that bring to the surface the concepts and processes discovered
during investigations in the CAl. The facilitator supports the learning progess b
suggesting reasonable possibilities, introducing materials and discussaassst

learners in brainstorming, independent thinking, and decision making. This CAl program
requires a facilitator who presents challenges and leads learners inrexpludi

expressing their talents. In doing so, the facilitator takes into account liiesgbi
instructional needs, multiple learning styles, and interests of the learners.

Increased productivity and an experience of success inspired by this newgear
environment will not only enhance self-worth but confidence as well. “Learning new
things is always fun and solving hard problems raises self-esteem” $D488B, p. 3).

The shared responsibility for learning contributes to creating dynardipraductive
learning environments. Technology creates greater possibilities foaahte among
students and can be employed to expand learning environments beyond the traditional
classroom, bringing students together to learn from one another.

Teachers are the most critical link in the process of integrating tegynalo the
curriculum (Hadley & Sheingold, 1993). Teachers must also gradually take aietoé r
facilitator to guide learners to understanding rather than deal with them asvesgels
waiting to be filled. As the use of computers as a teaching aid becomes motenyéva
is important that teachers have a clear understanding of computers and technology
(Leonard & Guha, 2002). Computer-assisted instruction continues to play a ooitcal
in the teaching and learning of science and mathematic concepts (Brown & Bosham
2000; Chang, 2000). Computers help to extend mathematical ideas and in turn help to

expand the minds of students (Leonard & Guha, 2002). The major task of this study was



to highlight the significance of computer-based instruction progeantighe effect they
can have on the achievement of African American students in one teacher-researche

mathematics classroom.
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Chapter 2
Literature Review

This chapter includes five bodies of literature and research related ttuthyis s
(1) mathematics education and technology (CAl); (2) mathenmedigsation and cultural
relevance; (3) African American students’ experiences in mathesraéissrooms; (4)
student attitudes towards mathematics; and (5) mathematics and problerg.solvi

Mathematics Education and Technology

Throughout the United States, educators, policymakers, legislators, and the
general public are increasingly interested in the potential of modern teglriol
transform education. More schools seek new computer hardware and softwarete@impr
poor academic performance or provide enrichment options for students already
performing well by traditional standards (Hixson & Beauprez, 1990). Integrating
technology into a curriculum is a difficult task. Most teachers say the mpsttant
incentive is that computers become “a tool for children that works for them iin thei
learning, analyzing data or solving problems” (Hadley & Sheingold, 1993, p. 280). Even
though this study will focus mainly on African American students and their mattoain
achievement, it is important to monitor the big picture of mathematics teaching and
technology use in the United States. Educational technology comes in margndliffe
forms but most recently, the majority of the research has centered on canputer
Technology, Then and Now

When they were first introduced to schools in the 1960s and 1970s, computers
were installed in separate labs. Teachers used them to teach isolatesl cows@puter

programming. Eventually educators began to use the technology as a nueateffi

11



method to present some of the same instruction they were already providingeand of
practice in basic skills. These computer programs often used colorful mmnwatuiz
students on simple math equations (Viadero, 1997). During the 1980s, a variety of new
instructional technologies became progressively more available in scheleigision,

videos, satellite technology, distance learning capabilities, and the persommalter are

just a few of these new tools (Mehlinger, 1996). In 1982, teachers were told students
should program in BASIC because “it's the language that comes with your computer
(Becker, 1994, p. 10). In 1984, experts told teachers LOGO programming could “teach
students to think, not just program” (Becker, 1994, p. 10). By 1986, experts suggested
that teachers use integrated drill and practice systems to individualizetiost and
increase test scores (Becker, 1994).

Many of the CAIl programs are based on behaviorist theories and are designed for
drill and practice (Kaiser, 1985). According to classical conditioning th&éayson and
Pavlov purport that learning occurs as a result of the association betweeunlassand
the response, and after reasonable practice, an unconditioned stimulus wdl &liait a
conditioned response that was initially elicited with conditioned stimuli. THestlaktegy
assumes that given a reasonable amount of practice, a skill or concept candoke learn
(Kaiser, 1985). Drill and practice can be an effective instructionaégirdor teaching
simple facts but is deficient in its ability to teach more complex concepts.

Technology and the Non-Traditional Student

Numerous reports have stated that the use of computer technology with traditional

students has mixed results and that a clear justification for including it irathiamnal

American classroom is debatable (Page, 2002). Critics and some skeptics have long

12



argued that computers add nothing to the educational process, and may even be a
distraction (Archer, 1998). In opposition to this are the countless cases wheeedear
with special needs have experienced increased levels of performance and sheport w
engaging in computer-assisted instruction. This form of technology seems to be
exceedingly productive with children classified as nontraditional (Page, 2002).

Nontraditional children are those who have, justifiably or not, been labeled as low
achieving, at risk, learning disabled, low socioeconomic status, educationally
disadvantaged, language minority, or needing instruction with English asralsec
language (Burnett, 1981; Wood, Buescher, & Denison, 1979). It has been shown that
students with learning disabilities who used computers performed signifitetidy on
logical thinking tasks (Grossen & Carnine, 1990), and students susceptible toviaitare
more likely to increase their chance of success when they utilized cortguiteologies
(Waxman & Padron, 1995).
Drill and Practice

Wenglinsky (1998) found that students who spent more time on computers in
school for drill and practice did not score any higher than their peers and that they
actually performed slightly worse (Archer, 1998). Wenglinsky (1998) states whe
computers are used for the wrong purposes, they do more harm than good and that the
benefits of technology depend on how it is used (Archer, 1998). Some studies suggest
that computer-based lessons are effective for teaching basic skills to disgedayduth.
This is because these students often start out in school much further behimgithan t
more grounded classmates. Kulik (2002) and his colleagues have reviewed more than one

hundred studies that compared classrooms using computer-aided instruction with

13



classrooms that did not. He observed that computer-based instruction was just as
effective as personal tutoring and that students in computer-based classaorad at a
much quicker pace (Viadero, 1997).

Incredible resources have been utilized to ensure that schools in disadvantaged
communities have computer equipment similar to those that serve more affluent
populations (Archer, 2002). Survey results from the 1996 National Assessment of
Educational Progress (NAEP) show that African American students use esiput
learning math somewhat more than White students, but how they are used is ¢pmplete
different. More than half of African American students had teachers who usediteos
mostly for drill and practice compared with only 30% of White students (Archer,.2002)
On the other hand, about 30% of White students used computers mostly for simulations
and applications compared with approximately 14% of African American students. The
technology gap has narrowed between African American and White students as far as
time on computers is concerned, but the gap has widened when it comes to how
computers are used (Archer, 2002).

As philosophies of education have changed, it is clear that “drill and skill”
programs are not enough (Viadero, 1997). Still, some experts say it may be too soon to
throw out drill and skill altogether because using computers to practiceskdlsienay
have benefits that do not show up on NAEP scores (Archer, 2002). Drill and practice
were meant to develop fluency and not necessarily teach skills (Trotter, 1998\udidowe
since many students do not have computers at home, the ability to use this or any other
kind of technology in a classroom setting can only provide benefits that these students

would not ordinarily receive. Computer technology, when integrated into the classroom
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for significant periods of time, may also have more significant effeatsmgrstudents
classified as low socioeconomic status (Page, 2002). It gives these studsets| way
to build the skills needed to advance to the next level (Archer, 2002).

One study reported that CAl was found to be significantly effective amomgkat-r
urban students in the areas of motivation, self-confidence, and self-disciplines thet
weigh heavily in a student’s decision to stay in school (Signer, 1991). Another study
found that CAl integrated courses significantly increased the matherohigvement
scores of first-time college students, but the significance was more prodauitice
students of low socioeconomic status (Reglin, 1989). Many studies have indicated that
higher achievement scores have been recorded for students in more aféasrdrawith
computers at home (Attewell & Battle, 1999; Becker & Ravitz, 1998; Milone & Salpet
1996). An increased level of student-to-student interaction in a computer learning
environment provides a positive level of student achievement (Page, 2002). As a result,
when low-ability students are paired cooperatively with high-abilityesitgdin
computerized interactive learning systems, the low ability students speedime
engaged in the learning process (Brush, 1997).

“Computers make no personal judgments,” a reality that can deeply addigrchi
who are fearful of making mistakes in front of their teachers or classifiatgter, 1998,

p. 2). The less threatening environment — along with immediate feedback, individualized
diagnostics, and greater academic support — contributes to greater productonty a
educationally disadvantaged students (Swan et al., 1990). Computer-based instroction ca
significantly aid slower learners, according to Swan, Guerrero, Mitrani, eémnzkBer

(1990). Another reason that at-risk students tend to respond more positively to
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educational technology is because many of these students, whose families ¢arthot af
such equipment, enjoy the opportunities to operate computers at school, while their more
affluent peers often have that luxury at home (Cantrell, 1993).

The Third International Mathematics and Science Study (TIMSS) Qffee of
Education, 1996) revealed that U.S. school children continue to lag far behind those in
other highly technological nations in mathematics and science achievememnlads
Billings, 1997). Technology can be a significant tool for educating students who are
performing poorly and who are increasingly at risk of failure. Schools wittests who
need to maintain progress the most usually have the fewest resources tothepport
efforts and rarely have access to the technologies and related traimstgfffithat could
make their school a more productive (Hixson & Beauprez, 1990).

Technology, Teaching, and Learning

Industry has proven that technology-based delivery of instruction is cadieffe
(Muldoon, 1996; William & Stahl, 1996), but educational institutions need to know when
and which technology to use to meet the learner’s needs. Technology must be used
effectively in order to create an environment where students can “gain access to
information, to interpret it, to give it context, to use information to solve problems and to
collaborate with others in problem solution” (Doucette, 1994, p. 21). Meeting the broad
array of academic needs is the goal of an effective learning progcaacademic
institution. A teacher’s effective use of computers in education is paramount to
maintaining a positive student attitude and success rate with students (Yushau, 2006).
Lack of teacher training and experience cannot prevent student progaegs\(i€h,

2002). Assisting teachers in learning how to implement technology into the classroom
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has the potential to change their attitudes and motivate them to use technology in new
ways as emerging curricula (Leonard & Guha, 2002).

A study completed at California Polytechnic State University found that
interactive multimedia allowed students to succeed in key topic areas (Rl&lggerty,
1996; Olsen, 2000). The Olsen (2000) study tracked students who enrolled in a
traditional, lecture-based pre-calculus course. It revealed that studentsad/
previously completed a non-traditional, interactive course in intermedgsbralwere
more successful than students who had taken intermediate algebra in the classroom
(Olsen, 2000). Technology often has an impact on how students learn as well as on the
teaching style. “Teachers who adopt a technology-based approach usuallggphagre
presenter to coordinator of learning resources, thus freeing themselvask teitin
students individually” (Pisapia, 1994, p. 3). These teachers shift from being tleeofsag
the stage to the guide on the side” (p. 3). Teachers who use computers find that
technology facilitates an approach in which students are able to work on problems
individually or in small groups, while the teacher circulates among them, helpitdgnts
move from rote memorization to exploration and inquiry (Pisapia, 1994).

The use of computers within science and math lessons can make computers even
more exciting to use (Kara, 2008). The latest technology allows students dretdgac
use computers linked to the internet to determine who, what, when, and where they learn
(Van Dusen & Worthen, 1995; Zucker, 2009). Use of the World Wide Web, online
discussions, and advanced software programs has the potential to improve student
learning by increasing students’ time-on-task and computer learningaespproviding

effective assessment and reporting, assuring individualized instruction,cendinoy
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new roles for teachers as facilitators rather than dispensers of knewjiéaly Dusen &
Worthen, 1995; Zucker, 2009).

Administrators, curriculum specialists, and supervisors must be reminded that
technology is constantly in a state of flux and that new “developments canbeasiine
overwhelming to time-starved teachers” (Harris, Mishra, & Koehler, 2009, p. 398).
Constant introduction of new technologies into the learning process can deVvestate t
effectiveness of teaching content and pedagogy if not handled properly (Nishsa,

& Koehler, 2009). Thus, it is crucial to provide the educational community with good
working examples of technology rich environments in urban schools. Students in these
settings must be exposed to innovative but effective technological advances lseythat t
are prepared to compete with children in White middle-class society. Computer
technologies can even the playing field in many circumstances, simphptiging a

tool that is utilized throughout the worlehtégration ofappropriatetechnology can assist
students with problem-solving skills, classroom interaction, and a more in depth
conceptualized understanding of mathematic topics covered (Heid & Blume, 2008).
This study required the use of such technology to investigate and assessctheedes

of culturally specific, computer-based instruction programs on ninth-ddadan
American math students.

Artificial Intelligence

Merriam-Webster.com (2011) defined artificial intelligence) (ad

1. A branch of computer science dealing with the simulation of intelligent

behavior in computers.

2. The capability of a machine to imitate intelligent human behavior.
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Computer-assisted instruction is a form of Al that has been around for a while, but
recently has become very common in classrooms across the world (Siler.&hra

2009). Artificial intelligence is currently being used in more advanced perseaaliz
learning systems. Conversation interfaces like Google Voice are movirtgaioser to

being very practical computer features that will be utilized much moredngly in the

near future (Anderson, 2010, p. 13). As a result, interaction with people, computers, and
technology will continue to grow at an astronomical rate.

Carnegie Learning’s Cognitive Tutor is a form of Al that has been used to
observe, evaluate, and predict what students know and what they don’t know (Ritter,
Anderson, Koedinger, & Corbett, 2007). Cognitive Tutor takes a comprehensive look at
student habits and determines “whether or not the cognitive model is correctiingod
student behavior” (Ritter et al., 2007). When students are actively learninghihaly
commit fewer mistakes over time; yet during that same time, thatiastassigned
should increase in difficulty (Ritter et al., 2007). Cognitive Tutor was desigrnseltait
a student to advance to another concept only if the previous concept has been mastered.
Student mastery can only be achieved by correctly completing a mix doeasye
complex problems within each concept.

Mathematics Education and Cultural Relevance

Cultural relevance is often at the forefront of many discussions about the
education of diverse students. The way students were taught and learned meghemati
years ago directly reflected (and in some circles still does reftectiieology of White
middle-class society (Martin, 2007, p. 465). Many African American children contnue t

struggle in mathematics classrooms because they do not have an investment in or are
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unable to identity with traditional classroom methods. If a student perceivesstioat hi
her interest is in conflict with that of the teacher, the student may lbgsi$ioosing to
disengage from the learning context (Martin, 2007). This is most likely to occuedretw
a teacher who represents the White middle-class and students from lowecsnomic
backgrounds. Inner city schools need a recipe with different ingredientg thatstyle

of teaching and learning that will ultimately adjust the recipe so thstib&kholders
achieve their desired outcomes.

Culture

Erickson (1986) defines culture as a “learned and shared standards for ways of
thinking, feeling, and acting” (p. 7) and Barrett (1984) describes cultdeekaxly of
learned beliefs, traditions, and guides for behavior that are shared amongrsnehaing
human society” (p. 54). Both of these views describe culture as a trait that eannael |
which means that cultural rules and norms can be transmitted through thenisreshaf
discourse. Research on cultural differences in classrooms settings hastpatve
miscommunication and misinterpretation were unmistakably apparent vdofrets’ and
students’ styles of interaction differed (Erickson & Shultz, 1982). However, when
knowledge of cultural differences was incorporated into teaching, student leaasng
significantly enhanced (Au & Jordan, 1981).

A lack of effective classroom discourse can occur for many reasons. Minority
students are sometimes confronted with teachers from the dominant culture wiheeperce
being questioned or challenged as a threat. Sooner or later, students sensedhat they
threatening and, as a result, may withdraw from further discourse. Theidthef this

dynamic can occur when students sense that they are threatening. Ilhstghdrawing,
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they purposefully engage in challenges that will lead to negative verbakttdnfl
situation like this, students are faced with the dilemma of showing respduagifor t
teachers as adults or expressing themselves. More often than not, selfierpres/
appear like a challenge to the teacher’s authority (Nasir, Hand, &rT2908, p. 211).

Appropriately arguing a point with peers or teachers can be very chaliciogi
students who are unfamiliar with the rules of reform classroom discourse (IM1L9&:;
Nasir et al., 2008). In any event, when this situation occurs, students are propeléed int
situation where the full potential of advanced mathematical skills may nevealiz=d.
Both students and teachers may not understand how to communicate properly with one
another effectively due to cultural differences. One student may say, “Nth,$ihon’t
understand how you came up with that answer. | followed your steps and still don’t know
where the negative number came from.” Whereas a second student may justrsay, “M
Smith, I don’t get it.” At first glance, it may appear the second student igletaty lost,
but that may not necessarily be the case. If proper discourse is used, the setmnid st
may have just as much if not more understanding than the first student. Teachers must
have knowledge of students’ discourse patterns in order to understand their utterances i
mathematics classrooms. Thus, the lens of critical race theory beropwetant in these
classrooms, where student voices that have been marginalized in the past must be hea
Culture from a Teaching Perspective

Most teacher education programs in colleges and universities focus on training
teachers within the framework of behavioral and cognitive approaches. Cognitively
guided instruction and other long-term studies of mathematics teaching styepdea

that teachers’ knowledge of student reasoning can positively affect thentpaad
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learning of traditionally underserved students (Campbell, 1996; Silver & Stein, 1996;
Tate & Rousseau, 2003). To better understand the learning process of students with
different backgrounds, teacher education programs cannot ignore the “casjoeats of
social interactions in the classroom” (Contreras & Lee, 1990, p. 442). All teasticaild
be provided with the necessary tools to educate students of diverse backgrounds. This
especially holds true for educators who are knowingly placed in this setting.d¥itre
teaching and learning problems that occur in classrooms are often a réiseltezfchers’
cultural difference or unawareness (Contreras & Lee, 1990). Just like a goodperfor
on stage, teachers must be acquainted with their audience.
Multicultural Education

For effective learning to occur in any setting, all cultures that areptrat
environment must be properly addressed. “Multicultural education is rooted in g hist
of the struggle for civil rights and social and educational equality” (Gé&li&i€hinn,
1990; Nieto, 1995; Yeo, 1999, p. 2). It “advocates teaching in a way that develops the
intellectual capabilities of children from a variety of underrepresentéaraugroups”
(Sleeter, 1997, p. 680lieto (2003) define multicultural education as “antiracist basic
education for all students that permeates all areas of schooling, chaealchy a
commitment to social justice and critical approaches to learning” (p. 7).

Multiculturalism should be included throughout the curriculum and instructional
strategies used in schools, as well as interactions among teachers, staddatsjleges
in school and out (Nieto, 1999).

Historically, children of color, children whose first language is not English,

children from low socioeconomic backgrounds, and in some instances girls, have
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not been served as well in schools as have children who are White, native English
speakers, and come from middle to upper-class backgrounds. (Sleeter, 1997, p.
680). Multicultural education not only must deal with what students learn, but
how they learn, think, feel, interact, and believe (Banks, 1994; Nieto, 1995; Sleeter, 1989;
Sleeter & Grant, 1994; Yeo, 1999, p. 2). Thus, critical race theory is also important in
helping to explain these nuances.
Multicultural Education and Mathematics
According to Sleeter (1997), four themes connect mathematics and mulgicultur
education:
1. Good multicultural mathematics teachers know how to help students from
historically low-achieving sociocultural groups to achieve well in ma#ties
by using their cultural backgrounds as an educational resource.
2. Multicultural mathematics teachers challenge the use of low-level
mathematics instruction by establishing higher expectations for acleevem
3. Teachers who perceive mathematics as a human endeavor often participate i
constructing a culturally pluralistic program of study that allows atlestits
to view mathematics from a global perspective.
4. Multicultural mathematics teachers are able to connect mathemateptsnc
with students’ lives by assisting them in learning how to use complex
mathematical reasoning to think through social issues of concern to them and

to advance their own interests. (Gonzalez, 2009, p. 27; Sleeter, 1997, p. 682)
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Children often use mathematics for practical purposes outside of school, and teachers
who understand how children use mathematics in their daily lives will be abledo buil
close connections in the classroom (Saxe, 1988, p. 14).
Cultural Relevance and Specificity
Ladson-Billings (1994; 1995) compelled many multicultural education theanists t
observe another point when she developed a theory of cultural relevant pedagogy to
effectively teach African American children. Ladson-Billings eaghed that students
should not be taught fromaalor-blind approach, because this approach often leads
many African American children to believe that they are second-ctamns in a
democratic society (Nasir et al., 2008, p. 219). She affirmed that effectiveutiutal
education can only be achieved when culturally relevant pedagogy is presehted in t
classroom (Nasir et al., 2008, p. 219). Ladson Billings (1995) described the three
components of cultural relevant pedago@cademic achievememultural competence
andsociopolitical consciousnessas follows:
1. Academic achievement is the teacher’s ability to convey the goalsclor ea
individual student.
2. Cultural competence is the teacher’s ability to observe and make the best use
of cultural practices that students bring to the table.
3. Sociopolitical consciousness is what the teacher brings to the table when it
comes to issues that deal with racism and how things are perceived in the

world we live in. (p. 162-163)
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Ladson-Billings’ (1995) components clearly define more than a partiaubged, but
also how school, home, community, and society all contribute to African American
achievement (Nasir et al., 2008, p. 219).

When we take a closer look into the details of culturally relevant pedagegy,
begin to explore what is now known @dtural specificity Culturally specific pedagogy
recognizes the style, vernacular, behavior, and practices of the leamershment and
utilizes a course of study that is related to a particular ethnic backgroaaggiC 2002;
Leonard, 2008). It uses explicit past and present experiences of a cultudhto tea
mathematics (Leonard, 2008). Culturally specific pedagogy often occurstivaéearner
is able to decide what is relevant to his or her life as it relates to maitematltural
relevance can often be mistaken for personal relevance, but if similar elpgsad
learning develop between groups of the same culture or ethnicity, it becohest éhat
we are referring to cultural specificity.

Nasir et al.’s (2008) study on African American middle and high school
basketball players found that players who solved percentage and averagmpriolthe
context of basketball were more successful than when they solved these same problems
in a typical worksheet format (p. 188). Problems that were culturally spexcthe t
participants resulted in higher scores in this study. Similar results handdaend when
comparing out-of-school problems to everyday school formats (Nasir et al., 2008).
Access to Higher Mathematics Courses

Poor mathematics performance in the United States cuts acrossuadllqoups,
but some disturbing patterns about the performance of African American students need to

be addressed (Ladson-Billings, 1997). Despite a great deal of rhetoric immatse
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education, African American students continue to under perform in school mathematics
(Secada, 1992). Mathematics isrdical filter to the university and many fields of study

and careers (Belkhir et al., 1995). Even though most discourse pertaining to academic
success concentrates on making sure that low-performing students are up ta standa
levels, some discourse clearly promotes raising standards and scholastieraehie

above average (Sleeter, 1997, p. 683). “These discussions question levels of mathematics
achievement that [have been traditionally accepted by challenging thaadlestadents

from racial, ethnic-minority and poverty backgrounds are capable of far highlsr déve
mathematics achievement than are normally expected or supported instigtitiona

(Sleeter, 1997, p. 683).

Former Student Nonviolent Coordinating Committee leader Robert Lad stated
that “the absence of math literacy in urban and rural communities throughout thiy count
is as urgent as the lack of registered Black voters in Mississippi was in 1964&¢M.

Cobb, 2001, p. 5). He contends that mathematical literacy represenesbil rights
battleground (Jetter, 1993). Moses also emphasizes “that because of thearuofal r
algebra as a curricular gatekeeper, urban students cannot continue to be trackeéd out of
[The way curricula are currently arranged], access to higher leveématics, beginning
with algebra, can mean increased educational and economic opportunity for students
(Ladson-Billings, 1997, p. 698).

Oakes (1990) found that access to higher levels of mathematics and science

instruction varies with the racial composition and socioeconomic status of

schools, especially at the secondary level.... Even if the teachers taught more

effectively within their classrooms, students in schools that lack course work in
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higher levels of mathematics or who were tracked into lower level mathematic
would continue to lack access. (Sleeter, 1997, p. 683)
Schools where African American students are the majority often have dewanced
math courses to offer students, which often lead to better opportunities in higher
education and beyond” (Ladson-Billings, 1997, p. 701). Oakes (1990) also revealed “that
low-income African American students are more likely to be clustered inlditya
mathematics classes [and that when] a school’s African Americanreantlincreases,
[the amount of high-level mathematics courses offered generallyadesié (Ladson-
Billings, 1997, p. 701).

When children are faced with completely unfamiliar obstacles, they may often
present a challenge that is not only insurmountable but also serves no purpose. Finding
the dimensions of a city block, building, or even a park often makes a lot more sense to
children in an urban environment than finding the dimensions of a barn, orchard, or field
of corn. Of course, the same mathematical problem-solving techniques can be used in
both situations, but which one is more applicable or relevant to the child in an urban
atmosphere?

African American Students’ Experiences in Mathematics Classrooms

While there is much information that documents the failure and lack of
achievement of African American students in mathematics, very litbares
documents their academic success (Berry, 2008; Martin, 2007; Thompson & Lewis,
2005). It is also evident that low enroliment in advanced level mathematicsscourse
among African Americans does not mean that all African American stualenits low-

level courses (Berry, 2008; Thompson & Lewis, 2005). Thompson and Lewis (2005)
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examined African American males’ mathematics achievement at thedhigbl devel
using case study analysis. These researchers determined the followrfactbbe in
place for success:

1. There must be a more than sufficient amount of advanced mathematics courses
available.

2. There must be some kind of connection between enrollment in advanced
mathematics courses and how it relates to mathematics and scieace care
attainment.

3. There must be an initiative to increase the number of role models who come in
contact with African American students. (p. 8)

Hrabowski et al. (1998) explored the experiences of African American males
who were exceptional mathematic or science students enrolled in programsjor
university (Berry, 2008). They found that early exposure to math and scienceafsateri
proper class placement, and encouragement to pursue interests in math and &cience al
contributed to their success (Berry, 2008). McGlamery and Mitchell (2000) studied the
enrollment and retention of African American high school aged males in predominantly
White advanced level math courses in the inner city (Berry, 2008). They reported that
these young men had teachers with whom they felt comfortable, who enabhigige
level thinking, and who had high expectations for their classes. The Africanicame
boys were in classrooms where math labs, student interaction, critical thiakohg
problem solving were introduced into the curriculum (Berry, 2008).

Hrabowski et al. (1998), McGlamery and Mitchell (2000), Thompson and Lewis

(2005), and Berry (2008) investigated experiences not unlike circumstancerittat A
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American children deal with in schools throughout the United States. Berry) (2008
researched middle school aged African American boys and found that thereveere fi
major contributing factors that led to the success of African American yoangmm
upper-level mathematics classes. The first factor that leads to sikeasly educational
experiences, in which the parents put emphasis on exposure to pre-school educational
materials: toys, computers, and games to promote academic readinegs2@&r p.

477). The boys that Berry (2008) reported on were very successful in elemehtanly sc
because they were ahead of most of their peers in reading and mathematics.

The second factor that leads to academic success includes recognition of
academic abilities by students, parents, and teachers (Berry, 2008, p. 478). In the
elementary grades, the children that Berry (2008) studied knew that thegroeped
with thesmartkids and were challenged with assignments above their grade level in
mathematics. The students who were placed in advanced groups perceived tvaté¢hey
receiving better quality mathematics instruction as well. Some of theibhbis study
were placed in academically gifted tracks but not before incurringtaese from the
educational gatekeepers (teachers and principals) (Berry, 2008). Thesxetdhat the
behavior of the African American boys was inappropriate for placement into
academically gifted programs (Berry, 2008). Because of the support of paegirtg
adults, and one teacher who recognized ability and did not focus just on behavior, some
of the boys were placed in the higher track.

Judging a student’s academic potential based on behavior is one of the many
obstacles that African American students encounter time and again (Berry, 2008).

African American students, especially boys, do not always have the dcalgport
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from adults thasomeof the students in this study had, and their futures were left to the
mercy of educational gatekeepers. Without the support of teachers who atlgultur
competent, many academically gifted African American children aeeglin settings
where they are not challenged. These low-level placements can oftenrrésciéased
behavioral problems, especially for African American males (Berry, 2008hdgRgion

of talented and gifted African American students is an important factor wbemés to
improving performance outcomes.

The third factor that leads to academic success is havingfgodg support
systemgBerry, 2008, p. 479). The parents in Berry’'s study were quite familiar with the
struggles that their children face in schools and in society as a whole d#uayisvere
African American and male. Most of the parents in the Berry study did not trust the
child’s school and were cautious about opinions recommended by school personnel.
Because of their distrust for the school, many of the parents were involved with school
related activities, which as a result kept them abreast of what was gointhdheir
children. They felt that the schools had a low expectation for African Americananaly
were going to do whatever it took to ensure that their concern for their child’stiechat
experiences was known (Berry, 2008). The parents set high standards for theznchildr
and made it clear that poor academic performance was not an option. The paredts ser
as the main resource for their children when it came to mathematics bdwautddred,
quizzed, and worked on mathematical concepts and homework with their boys to ensure a
more positive outcome. All of the boys had positive role models in either fathetseor ot

successful family members to look up to (Berry, 2008).
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The fourth factor that leads to academic success encourages studentsato have
positive mathematical and academic iden{Bgrry, 2008, p. 481; Leonard, Brooks,
Barnes-Johnson, & Berry, 2010). Mathematical identity is how individuals percate m
and its usefulness to them in relation to the world around them. It also involves defining
one’s attitude towards mathematics in general (Berry, 2008; Martin, 2000; Nasir, 2002).
According to Berry (2008), the participants in his study were:

1. Motivated to succeed in mathematics.

2. Expressed strong beliefs in mathematical ability.

3. Had a sense of self-worth.

4. Identified teachers who cared and motivated them. (p. 481)

Lastly, the fifth factor that leads to academic success requires sttaatitze
alternative identitiesvithin their lives (Berry, 2008, p. 482). These alternative identities
were formed in church, athletics, pre-college, and countless other prograneshener
middle school boys were madeféel smartInvolvement with these activities assisted
them in confronting peer pressure.

“The Black child is no different from any other child. He has the same wants,
aspirations, and desires as any other child in America today” (Washington, 2006, p. 47).
Parents of African American children are quite aware of this and must nurtunedlte
ability of these young men and women. These parents should guide their children by
preparing them for the choice of advanced mathematics placement. Eduaators ca
contribute to the positive experiences that African American children faaedaily
basis in classrooms by giving them an opportunity to succeed so their potential may be

realized. “Equity and parity can never be reached as long as effortsueptdifocus on
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raising everyone up using the same curriculum” (Leonard et al., 2009, p. 20). Educators
must recognize that they cannot teach in a vacuum and that all children do not learn the
same way. This especially holds true for African American males vehofean placed in
low-level courses strictly because of behavior instead of mathematitata.
Student Attitudes Towards Mathematics

Student attitudes toward a subject can lead to academic success or failure
(Popham, 2005; Royster, Harris, & Schoeps, 1999). As previously mentioned, Berry
(2008) classifies his fourth factor leading to a child’s academic suceésviag a
positive mathematical and academic identity (Berry, 2008; Leonard, BrBakses-
Johnson, & Berry, 2010). This trait directly correlates to children having anllovera
optimistic approach in their patterns, beliefs, and emotions associated \hénmasics
(Daskalogianni & Simpson, 2000). Determination, self-confidence, and teadn@rs w
motivate them are all factors that contribute to students’ positive attitudasiow
mathematics (Berry, 2008). It must also be clearly noted that “if childesgraatly
influenced by what'’s socially acceptable, they may avoid the pursuit of meaibsmh
their peers look upon it negatively for any reason” (Tapia & Marsh, 2004, p. 7). This
diminished level of satisfaction may be in accordance with how their peeebtaél
mathematics. Students who do not develop an understanding of the significance of
mathematics may be more likely to avoid it at every given opportunity, which ey le
to math anxiety or a poor attitude.

Students are often placed in classes where they are not properly challenged and
as a result, can often lose interest in mathematics. A former student told leélivig

out his high school course selection form that his eighth-grade teacher toldchim an
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everyone else in his class, without any sort of explanation, not to check off the box
marked gifted and talented. As a result, this young African American tingios
freshman, who clearly displayed an above average mathematical aptitugdaceasin a
classroom with students who displayed average to below average math skills. How does
this seemingly inconsequential act by an educational gatekeeper lEffgaiung man’s
attitude towards mathematics?
In research on the subject of attitude towards mathematics, one must bk caref
not to generalize its meaning because there are many factors involved (R80).
Research often associates “mathematics anxiety” with a highdésekss on
assessments, low self-confidence, fear of failure, and negativelastitoward
mathematics learning (Bessant, 1995). Parents’ reactions to mathethaticability to
do mathematics, and encouragement to study the subject and do well mayattauiss
attitudes towards mathematics as well (Tocci & Engelhard, 1991, p. 285). Often, the
anxiety that a parent may feel about mathematics affects the childefiRggpositive
attitudes in students toward mathematics is still highly recognized asumia c
component in developing students’ mathematics ability” (Lianghuo et al., 2000, p. 1-2).
Research has also shown that students working with computers in small groups
perform better than those who work individually (Chen, 1999; Mevarech, 1993; Wanjala,
2005; Xin, 1996). “Cooperative learning has been found to have positive effects on math
attitudes of students of color” (Vaughan, 2002, p. 363). “In these small co-operative
groups there is often an increase in student participation, creation of a large ntimber
opportunities for the exchange of information, and an increase in positive attitudes”

(Utsumi & Mendes, 2000, p. 238-239).There can never be enough said about the
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importance of mathematical attitudes and how they relate to overall socdassre in
mathematics. A child may have the aptitude and ability to be a very stiathgstudent,
but often preconceived notions about the subject cause a complete breakdown. Friends
and family that never chose to excel in mathematics can influence a studehinking
“I don't like math” without ever giving it a chance. A few students that | hawght in
the past have taken the PSAT and received math scores that were well aboverthé nati
average. Many of these students, | might add, are rethinking their potentsal pattes.
They had the skills but talked themselves into believing math was not for them. In this
study, students’ attitudes are important in correlation with mathemahessament,
given two types of computer-based instructional contexts.
Mathematics and Problem Solving

Courses with critical thinking and problem solving contribute to improved
attitudes toward mathematics (Elliott, Oty, Mcarthur, & Clark, 2000). Probidvimg,
as part of a mathematics curriculum, has repeatedly gained and lost supporvensr se
decades because of the numerous views on how it has been approached in classrooms and
textbooks (Benson, 2007). “Traditional textbook problem-solving instruction has been
ineffective in improving the learning of students at risk for mathematidsudtfés for
several reasons” (Jitendra et al., 2007, p. 115). One “major weakness in textbooks is
classification of problems by types” (Wheatley, 1983, p. 52). This involves organizing
the text in such a way that the same procedures (e.g., multiplication) are used tdlsol
problems on a page. However, mathematical comprehension is promoted when
knowledge is structured around key ideas that give emphasis to links and relationships

(Jitendra et al., 2007; Prawat, 1989).
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Mathematical problem solving is “the cognitive process of figuring out how to
solve a mathematics problem that one does not already know how to solve” (Jitendra et
al., 2007; Mayer & Hagerty, 1996, p. 31). Krulik and Rudnick (1980) define problem
solving as “[the] means by which an individual uses previously acquired knowledge,
skills, and understanding to satisfy the demands of an unfamiliar situation. The student
must synthesize what he or she has learned, and apply it to a new and difigatonsit
(p- 4). A heuristic is a process or set of procedures that a person uses fendiffer
situations (Carson, 2007). The heuristic that Krulik and Rudnick (1987) suggested
problem solvers use is as follows:

1. Read — where the problem solver identifies the problem, finds key words, and

restates the problem in his or her terms to be more easily comprehended.

2. Explore — where the problem solver attempts to find out the concept used in a
problem by looking for sequences or patterns that relate the new problem to
prior knowledge.

3. Select a strategy — where the problem solver makes a hypothesis aboat how t
solve a problem derived from steps one and two by experimenting with easier
problems, speculating, guess and checking, and assuming a solution.

4. Solve the problem — where the problem solver chooses a method and applies it
to the problem.

5. Review and extend — where the problem solver checks answers and looks for
other strategies to solve the problem. (Carson 2007, p. 8-9; Krulik & Rudnick,

1987, p. 29-31)
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Many problem-solving theorists propose that thinking is more imperative than
knowledge when solving problems and that it is possible to teach thinking in situations
where very little or no knowledge at all of a problem is needed (Carson, 2007). Just as
numerous problem-solving experts believe that “a problem will no longer be considered a
problem once it can easily be solved by algorithms that have been previoustgllea
(Krulik & Rudnick, 1980, p. 3), problem-solving advocates insist upon the fact that the
use of algorithms is an inferior way of thinking. To them, algorithms do not necessitat
higher-level thinking skills, nor do they require an involved conceptual understanding of
the problem (Carson, 2007). Algorithms only require memory and routine application and
are not useful for solving new problems (Carson, 2007; Krulik & Rudnick, 1980). “Being
successful at problem solving requires the ability to sift through all theystw#now
and pick out those facts, techniques, and strategies that might apply to the problem at
hand” (Benson, 2007, p. 4). Oddly enough, problem solviofiéntaught
algorithmically (using steps one through five above) and is seen as beingitelepef
any type of mathematical content (Benson, 2007).

Traditional Problem-Solving Instruction

“Traditional problem-solving instruction teaches students to use key words that
are misleading” (Jitendra et al., 2007, p. 116). In the mid-1990s, middle school
mathematic teachers in my school district were given manipulativesesdlaleng in-
service training to improve minimal proficiencies by using criticalkimg skills. A
section of this training included teaching strategies for unlocking key words. The
following is a list of some possibilities that were presented:

1. Addition — altogether, sum, total, added to, plus, and, more than, in all
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2. Subtraction — difference, subtract, less, minus, less than, remainder, left

3. Multiplication — altogether, product, total, multiplied by, times, in all

4. Division — quotient, divided by, for each, per, share
One can clearly see that some of the key words in the addition and multiplicdtion lis
(altogether, total, in all) are the same and can create confusion.

When | presented the strategies listed above to my middle school students, many
errors resulted. Students would often question why certain problems were indorrec
theylooked for thekey word=n their charts and used the operation that was directly
associated with it. When the questions began to increase in frequency, | began to question
the usefulness of this critical thinking tool. In this situation, and with other obsetis
quite evident that “students are not conditioned to carefully read the problem and do not
understand the relationship between terms” when using a key word only approach
(Leonard, 2008, p. 61). In addition to this, “many problems do not have key words,” and
“key words can send a terribly wrong message about doing math” (Van de Walle, 2004,
p. 152). “Mechanical procedures that do not develop conceptual understanding are often
the focus of traditional problem-solving instruction. These approaches ignore the
meaning and structure of the problem and fail to develop reasoning and making sense of
problem situations” (Jitendra et al., 2007, p. 116; Van de Walle, 2004).

Moreover, many traditional math books do not clearly define how addition,
subtraction, multiplication, and division are related (Jitendra et al., 2007; Vamltes W
2004). As a result of this method of instruction, students do not have the chance to make
a distinction between problems that require different solution strategesda et al.,

2007). Ultimately, if the instructional goal is to build students’ conceptual undenstg
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of mathematical operations by way of adequate problem-solving opportuniteesingel
a textbook that meets this condition is critical (Jitendra et al., 2005).
Contemporary Techniques

“During the problem-solving process, students are not learning computational
procedures as such, but they are applying the skills they know” and creatirmatheir
algorithms (Carpenter et al., 1999; Wheatley, 1983, p. 53). Recent developments in how
students learn may explain the educational shift from the traditional drill anetpriaca
more active learning environment in mathematics (Goldman, Hasselbring, & the
Cognition and Technology Group at Vanderbilt, 1997; Goldsmith & Mark, 1999; Hiebert
et al., 1996; Jitendra et al., 2005). In mathematics education, the traditionailaonri
was criticized for being “relatively repetitive, unfocused, and undemandihgbért,

1999, p. 11). This dissatisfaction led to Brinciples and Standards for School
Mathematic{NCTM, 2000). Standards-based reforms require more accountability
towards learning (Chatterji, 2002; Nolet & McLaughlin, 2000) and more higher-order
thinking skills (Jitendra et al., 2005).

Not only must problem solving be more contemporary, it must be more culturally
relevant to the learner. Out-of-school problem solving techniques are often just as
effective as techniques used in schools and if the learner can use these teabiniques t
come up with the same end result, they should be utilized. Traditional methods of
problem solving can often hinder the progress of a learner and prevent use of individual

cultural experiences.
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Summary

The aforementioned studies on technology, cultural relevance, African Aameric
students’ experience in mathematics, attitudes towards mathematige,oblem solving
demonstrate that all children do not learn the same way. Research studies show tha
computer technology should be integrated into the curriculum in order for children of
color to succeed in mathematics, but the correct type of computer technologyvareoft
must be used in an effective manner. In addition, African American children can ofte
lose interest in mathematics if what is being taught is irrelevant tgdayelife.
Culturally relevant pedagogy has been found to increase student involvement and, as a
result, student learning (Ladson-Billings, 2009; Leonard et al., 2010). Thecesea
illustrates that African American students are more likely to engagethrematics
classes when they have teachers who are aware of their experiences amel stadents
relate to mathematics. Schools should offer advanced mathematics coufesan
American children so that they may be given the opportunity to solve problems and be
challenged in the same way that White middle-class students are. Problerg s
promotes critical thinking, which is what mathematics teachers should simplratheir
classrooms.

This study explored the effectiveness of culturally relevant, computedbas
activities on ninth-grade African American mathematic students. Cognititor
Algebra | was used along with other activities that were more cultdlgific. This
study also attempted to determine if problem-solving skills, overall achiexeme
mathematics and student attitudes towards mathematics could be improvduseth

culturally specific, computer-based activities. The lens of critexag theory was used to
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interpret these data within the sociocultural context of my urban classroom.eA mor

detailed explanation is outlined in Chapter 3.
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Chapter 3
Methodology

Recall that the purpose of this study was to investigate and assess the
effectiveness of computer-based instruction programs on ninth-grade Africamncam
math students. A comparative study was used to ascertain whether cusjoeaifyc,
computer-based instruction could improve scores on a NAEP mathematicaesgess
and a culturally specific, computer-based mathematics assessmenQP-Bne of
the groups was given a culturally specific Google Maps project to camplatddition to
the Cognitive Tutor Algebra I online computer concepts that both groups engaged in on a
weekly basis. This study also sought to determine whether problem-solving rs#tjlssa
a result, overall mathematical achievement could be improved through competer-bas
programs. Furthermore, the problem-solving skills of African American studen¢s w
further explored by determining the impact that computer technology and student
attitudes had in the mathematics classroom. The research questions posedudythis st
were as follows:

1. Is there a significant difference in math achievement, math problem-solving,

and math attitudes as a function of type of instructional format?

Specifically, do students who are taught using a culturally specific, corripaged
instructional format improve in math achievement, math problem-solving, anatin m
attitudes as compared to students taught using a conventional instructional format?

2. Do measures of math achievement, math problem solving, and math attitudes

correlate with each other?
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Research Design

This research study utilized a quasi-experimental research designhabiheoks
a bit like an experimental design but lacks the key ingredient of random asstgnme
(Trochim, 2006, para. 1). Quasi-experimental designs differ from randomized trial
Taken as a group, quasi-experimental studies are more easily implehamtdileir
randomized cousins (Trochim, 2006, para. 1).

This study also used the teacher research method. Traditional educaseaati
has limited usefulness for classroom teachers and often requires sgs&foch projects
to the exclusion of examining research and practice (Parsons, 2005). In other words,
teachers often spend a great deal of time and effort researching toplwvihaothing at
all to do with what they typically do in the classroom. Using the teacherchseathod,
teachersconduct the research, not district administrators evaluating a teacher or
curriculum, and not university faculty or graduate students who may not spend enough
time in the classroom to truly understand the nuances of instruction (Anderson, 2006).

In teacher research, teachdeide what to study; therefore, teacher research
addresses the challenges teachers actually face, not the chaltangess else thinks
they face (Anderson, 2006). Hopkins (1985) suggests that for teacher research to occur,
all one needs is a general idea that something should be improved. “Your general idea
may stem from a promising new idea or the recognition that existing praatecstfort
of aspiration” (p. 63). The findings of teacher research impact teachac@dicectly,
because they can be used to influence the teacher-researcher’s pragicé® shared

with the researcher's colleagues (Anderson, 2006). Teacher researchagrattee
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immediately, as teachers make decisions about a strategy's effexgif@nstudent
learning (Anderson, 2006).

Teacher-researchers have adopted the #attiein researcho describe their
particular approach to classroom research (Parsons, 2005). Action researdiealso r
to asteacher researchbr classroom-based inquiriess described by Olson (1990) as the
"systematic involvement in the inquiry process in [teachers’] own classto. 145).
Similarly, Grady (1998) states that "action research is reflectopgny undertaken by
educators in order to better understand the education environment and to improve
practice" (p. 43). In this study, the researcher investigated whethermrsbleing skills
and overall mathematical achievement improved through culturally specifiputem
based instruction. The researcher was the teacher in this study.

Participants

The research was conducted in a high school that enrolls approximately 2,300
students in grades nine through twelve. The school is located in an inner-aity. &t
demographics include less than 1% American Indian/Alaskan native, less than 1%
Asian/Pacific Islander, 69% African American (non-Hispanic), 27%é&hsc, and 3%
White (non-Hispanic). Approximately 1,600 (70%) of the students are classified as
economically disadvantaged based on the district’s free/reduced lunch cddissifiThe
teacher to student ratio in this school is currently 1:12. The participants insthetuoly
were freshmen, sophomores, and juniors who had not taken and passed Algebra 1. The
three groups in Study | also had a greater percentage of African Amarnd female

students. In the second study, the participants only included freshmen taking Algebra
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for the first time. Study Il contained fewer female students and ahighmber of
Hispanic participants.
Selection of Participants

Permission from Temple University and the Northern New Jersey high school
participating in the study was obtained to use human subjects. All students in this high
school are required to pass Algebra 1 because it is required for graduati@nareheo
prerequisites for this course. The students who were assigned to my Algebised clas
were the ones selected to participate in this study. | had two treatmeps ¢etasses)
and one control group (class) in Study I, which was conducted in the spring of 2006
during the third and fourth marking periods. The second study (Study Il) was limited t
one control group and one treatment group due to the random nature of teacher class
assignments at the school where the research occurred.

Study |

In order to determine whether or not the study was practical, an initial\sasly
conducted that was originally conceptualized as a pilot study. This was doneftpreee i
and post-tests would accurately forecast student performance. This stady las
approximately eight weeks during the spring of 2006. About 45 students were in the pilot
study, and they were all enrolled in a full-year Algebra 1 course thatHhttallye
students were separated by classes into three groups: two treatmentgiops
control group. Since students were already randomly assigned to their resglasses
(groups), their class section was not changed. | determined that Group A would be the

control and Groups B and C would be the treatment groups.

44



At the beginning of the study, | administered a pre-test in order to obtaimbasel
data. This pre-test consisted of sample questions from past NAEP mathematics
assessments between the years 2000 and 2005. In addition to the NAEP pre-test, | als
used a culturally specific, computer-based program tRlechg the Freedom Train
(Leonard & Leonard, 2004) to obtain pre-assessment data for the control and both
treatment groupsiding the Freedom Traiis a 30-minute computer module, which is a
second prototype developed by Leonard and Leonard (2004) that provides information
about a fictitious slave named Sam who traveled on the Underground Railroad. The
program follows the travels of Sam in a story format, while prompting studeniswela
24 related mathematical questions. The problems on the computer module included
geometry, money, time, fractions, rate, numbers and operations (addition, subtraction,
multiplication, division), data analysis, probability, and algebra. The computeaprogr
has the ability to retain students’ scores as well as their keystrokes.

In early March 2006, each group received a random practice session with the CD-
ROM program to learn how the program actually worked. Four weeks latetydtents
completed the actual pre-assessment for the CD-ROM program by answefdg the
guestions and student results were recorded. On the same day, each studentdcamplete
pre-assessment mathematics attitude survey as well. Because afristraiats and
other classroom activities, the 25-question NAEP pre-test was adnadisbeeach of the
three groups exactly one week after the attitude survey and CD-ROMrasses

Once a week for the next eight weeks, the two treatment groups were in the
computer lab where the students worked with a Cognitive Tutor program to improve

skills in Algebra 1. In addition, the two treatment groups were also exposed to word
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problems that were based on culturally specific themes. The control greupwght in
the traditional manner and had no exposure to the computer lab or culturally specific
word problems. The post-tests were given during the last week in May 2006.

As mentioned above, this study was originally intended as a pilot study to
ascertain whether the procedures would work and whether the assessments we
appropriate. Since the study design worked as intended and only minor modifications
were needed on the assessments, it was decided to use this study within thesulégor
for the dissertation. As such, this study will be designated as Study | in thmirgm
sections of this dissertation.

Instrumentation

NAEP test.

Known as “the nation’s report card,” the National Assessment of Eduahtion
Progress (NAEP) is the only nationally representative and continuingamssegsof what
America’s students know and can do in various subject areas (U.S. Department of
Education, 1999). NAEP is an integral part of our nation’s evaluation of the condition
and progress of education (U.S. Department of Education, 1999). The NAEP Long Term
Trend Technical Analysis Report included weighted alpha reliability legels,#99
mathematics assessment items. This document verified the reliabtliy sample
guestions that were used in Study I. The levels ranged from .86 to .91 for each of the
blocks of mathematics items reviewed. The 1,999 item level statisticsaevery
different from the 1996 assessment report given three years earielD&partment of

Education, 1999). A reliability value of .80 or above is usually considered acceptable.
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| located and utilized 25 questions from the NAEP website (see Appendix B) to
construct a pre- and post-test that included the same type of problem-solving skills
covered in the algebra course that was being taught. The questions weeel $edat a
varying degree of difficulty, ranging from easy to hard (U.S. DepanttimieEducation,
2006). A strong level of alpha reliability for the NAEP mathematics assggstems
was determined. Therefore, the internal consistency of the sample qudstiolaske
reliable as well.

Mathematics Attitudinal Survey.

The Modified Fennema-Sherman Attitude Scales Mathematics Survey (Doepke
Lawsky, & Padwa, 2003) (see Appendix A) was also used to measure mathematics
attitude among the student participants. The Fennema-Sherman Mathemadtide Att
Scales has clearly been the most popular instrument in research about attitades tow
math (Fennema & Sherman, 1976). Each scale consisted of 24 statements, 12 positively
worded and 12 negatively worded. Of these 24 statements,12 are assoclafestsaihal
confidence with mathematics and the remaining 12 are associated with usedfiines
mathematics. These items were rated using a Likert scale, with respanging from
one to five of Strongly Agree, Agree, Not Sure, Disagree, and Strongly Bésagr
respectively. Each item was given a score from one to five, with fiveatdg a more
favorable attitude towards mathematics. All of the negatively worded quegteras
properly reverse coded so that a student with a good attitude would choose to strongly
disagree with an item such as “Taking math is a waste of time” and rdiveiy®ints.

In Study I, the Modified Fennema-Sherman Attitude Scales MathematiesyS

was given to test the validity and reliability of the instrument and determinelbsely
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the results matched the original and modified versions of the Fennema-Sherituaie Att
Scales. Cronbach’s alpha for the original and modified mathematics attialde issnge
from 0.79 to 0.96. Cronbach alphas ranged from 0.84 to 0.95 when the items were field-
tested during Study I. When treatment and control groups were combined, Cronbach’s
alpha coefficient was 0.91%£43). These results show the instrument falls within an
acceptable reliability range. Since Study | was originally intendedplot, the attitude
survey was not administered as a post-test.

CD-ROM Underground Railroad.

The third instrument with which students were assessed was a culturalficspe
computer module calleRiding the Freedom Trai(Leonard, 2008, p. 88). Recall that
this multimedia program consists of 24 questions that use the theme of the Underground
Railroad to assist students in learning about the history of African Amefdalesalso
sharpening their mathematical skills. The software in this program cane&pystrokes
and assess student skills used to solve the problems. After students completed the 24
guestions from the computer module, an item-by-item analysis of correct student
responses was performed. It was determined that using questions that thie stude
population answered correctly 10% to 90% of the time (10%< percent of correct
responses <90%) would provide a better representation of the data. Any question which
had a less than 10% response or a greater than 90% response rate wasechtsganz
outlier and eliminated for Study II. As a result of this analysis, ten questens
removed and a reliability analysis was done on the remaining 14 questions, which were

used in the second study.
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Study I

Since | had only two Algebra 1 classes for the second study, there was one control
group and one treatment group. The treatment and control groups were determined by
the simple flipping of a coin. The classes only included high school freshman students.
Each group received a random practice session with the CD-ROM program to learn how
the program actually works. A few weeks later, the students completed the agtual pr
assessment for the CD-ROM program by answering the 24 questions and student results
were recorded.

It was determined by Study | that 10 questions from the CD-ROM program would
be removed from the analysis in Study Il, and a reliability analysis evapleted on the
remaining 14 questions only. Students answered all the questions presented, but only |
knew which ones were to be actually scored. Each student completed a pre-@ssessm
mathematics attitude survey a couple weeks prior to entrance into the colalputer
Finally, a 25-question pre-test, consisting of sample questions from NAERmM&tics
assessments between the years 2003 and 2008, was constructed and administered to each
of the groups one week after the attitude survey. The problems consisted of solving linea
equations, graphing linear equations, locating positions on a grid, computing using
ordered pairs, and simplifying algebraic expressions.

For the next month and a half, the treatment and control groups were taken to the
same computer lab on a weekly basis to improve skills in Algebra 1. Both groups took
Algebra 1 in the same classroom in another wing of the building. | was theolass
teacher and the computer lab instructor. | also assisted the treatment graog in us

Google Maps and finding locations on the map that were difficult to notice. The control

49



group worked with Cognitive Tutor Algebra | online computer conceptise computer
lab, while the treatment group worked on a culturally specific Google Maps tarojec
addition to the Cognitive Tutor product that the control group used.

Cognitive Tutor is a computer program that evaluates and predicts what students
know as they attempt to solve mathematics questions that cover different soncept
algebra online. The Google Maps project consisted of lessons where students mapped
different coordinates of specific locations within their neighborhoods and meédkase
distances from the school on a weekly basis. Graphing, plotting points, finding the slope
of the line, and measuring the distance between two points were some of the covered
topics. Students located and measured distances between the school and their homes,
their school and the closest liquor store, the closest supermarket, corner store, and
farmers’ market. The post-assessments on all three measures (theNZDHe math
attitude survey, and the NAEP) were given six weeks later.

Summary

This quasi-experimental study sought to determine whether one of two types of
computer-based instruction improved ninth-grade students’ mathematics aamnévem
(NAEP scores), attitude toward mathematics (Fennema-Sherman aod@yoblem-
solving strategies (CD-ROM). To ensure that the predicted outcomes forlSiuehe
caused by the use of culturally specific, computer-based activities andtramnjysuter
use in general, students in both the control and the treatment groups received computer-
based instruction in addition to their regular mathematics curriculum. The é&rgatm
group worked on a culturally specific, computer-based Google Maps project ilwaddit

to the Cognitive Tutor Algebra | online computer conc@ptgiram used by the control
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group. In addition to the quantitative measures, anecdotal data were gathered fr
targeted students to determine how learning environments influenced their sittitude

toward mathematics. The results of both Study | and Study Il are reported iiChapt
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Chapter 4
Results
Overview of the Statistical Analyses

A pre-test/post-test design is the core structure of the two studies conaucted f
this dissertation. For this type of design, two possible statistical analeses
recommended: a repeated measures analysis of variance (ANOVA), ralgsisaof
covariance (ANCOVA). The repeated measures ANOVA is appropridte groups do
not differ at the pre-test. If the groups do differ, then only the analysis afi@os@ is
appropriate. The approach to data analysis presented in this dissertation i& forchec
group equivalence on pre-test measures. If the groups do not differ, then repeated
measures ANOVA was conducted since this analysis is considered to produee clear
results. ANCOVAs will be used where the groups do differ on the pre-test.

Another issue to be considered for the analyses reported here is a noticeable
difference in sample size between the pre-test and the post-testvimiadles. Since
both repeated measures ANOVA and ANCOVA require complete data for tsulojely
subjects with both pre-test and post-test scores were included in the cgsesnal
However, since the discrepancy is so large between pre-tests and post-teatspike
means and standard deviations will be presented for the entire group present at each
testing time, as well as the means and standard deviations for subjects girbsémt

times.
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Study |
NAEP Data

The means and standard deviations of the NAEP assessment at the pre-test and
post-test are presented in Table 4.1.

Table 4.1: NAEP Mean Raw Scores and Standard Deviation Pre- and Postpfiest (S

2006)
Group N  Mean (sd) for Entire N Mean (sd) for Subjects with Both
Group Pre- and Post-test Data

A — Pre-test 22 15.32 (6.11) 14 15.29 (5.43)

A — Post-test 15 16.20 (7.94) 14 15.64 (7.93)

B — Pre-test 15 15.73 (4.88) 9 17.00 (4.97)

B — Post-test 11 21.27 (6.36) 9 21.44 (6.31)

C — Pre-test 13 14.85 (6.78) 9 17.00 (6.83)

C — Post-test 12 15.75 (6.76) 9 17.44 (7.04)

An initial one-way ANOVA indicated that the three groups did not differ at the
pre-test (E47 = .077, p > .05). Consequently, a repeated measures ANOVA was
conducted on the data. Neither of the main effects nor the interaction wefieangni
(Main Effect for Group: k2= 1.11, p > .05; Main Effect for Pre/Post; Jv= 3.01, p >
.05; Interaction: k9= 1.70, p > .05). It is evident from the data in Table 4.1 that there is
a slight increase in scores from pre-test to post-test in all three giichgse increases,
however, were not statistically significant.

Mathematics Attitude Survey

The means and standard deviations for the Mathematics Attitude Survey given at

the pre-test are presented and shown in Table 4.2.
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Table 4.2: Descriptive Statistics for Math Attitude Survey (Spring 2006)

Group N Mean Standard Deviation
A - control 18 3.59 0.501

B - treatment 12 3.64 0.905

C - treatment 13 3.52 0.841

The one-way ANOVA conducted on the data was not significapt,{E 1.21, p > .05).
CD-ROM: Riding the Freedom Train

The means and standard deviations of the CD-ROM assessment at the pie-test a
post-test are presented in Table 4.3.
Table 4.3: CD-ROM Mean Raw Scores and Standard Deviations at Pre- afg$tost-

(Spring 2006)

Group N  Mean (sd) for Entire N Mean (sd) for Subjects with Both

Group Pre- and Post-test Data
A — Pre-test 20 17.10 (3.18) 13 16.77 (3.54)
A — Post-test 16 18.81 (2.59) 13 19.08 (2.66)
B — Pre-test 10 19.50 (1.72) 7 20.00 (1.41)
B — Post-test 13 17.31 (3.90) 7 18.14 (4.71)
C — Pre-test 12 17.00 (3.22) 8 17.63 (2.20)
C — Post-test 12 19.67 (2.90) 8 19.63 (2.33)

An initial one-way ANOVA indicated that the three groups did not differ at the
pre-test (£47 = 2.66, p > .05). As before, this meant that the repeated measures ANOVA
was appropriate. For this analysis, neither of the main effects wascgEghiiGroup: F

225=.53, p > .05; Pre/Post:1bs = 1.50, p > .05). However, in this case, the interaction

54



was significant (F.25= 3.73, p = .038). The plot of the interaction is presented in Figure

4.1.

Figure 4.1:  Interaction for CD-ROM Data: Study |
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As shown in Figure 4.1, both Group A and Group C increased from pre-test to post-test,
while Group B decreased.
Summary of Study | Data

Analysis of the NAEP assessment reveals a slight improvement of th#é overa
mean scores across all three groups on the NAEP post-test. This slight imgmove

could have been attributed to the fact that the students learned more mathematjcs duri
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the eight-week period, since there was no significant difference betwegaatment
and control groups. In reviewing the results of the math attitudinal surveywhgneo
significant difference between any of the three groups, but there ifhdystigpre
favorable attitude towards mathematics with group B. This could explain why group B
had an overall higher mean score on the NAEP assessment than the other two groups.
The descriptive statistics for the CD-ROM used in Study | showedha Bhgrovement
among students in Groups A and C. However, Group B scores resulted in a significant
decline between overall pre- and post-tests. This could have been due to the low sample
size.
Study I

The participants receiving the treatment were compared to participantiassa
that was taught without such treatments. The treatment group was giveklya (sige
weeks) computer lab activity. Specific tasks involved mapping coordinates dicspeci
locations within their neighborhoods and measuring the distances from the school using
Google Maps. Graphing, plotting points, finding the slope of the line, and measuring the
distance between two points were some of the topics covered during the six weeks. The
teacher-researcher taught both classes. The results of the statrstigaks of the data
obtained in this study are presented in this section in the order that they apip¢iae w
research questions listed above. They include the pre- and post-assessnigritaesul
(a) the culturally specific, computer-based mathematics assesgmeGD-ROM), (b)

the mathematics attitude survey, and (c) the NAEP assessment.
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CD-ROM: Riding the Freedom Train

The first dependent variable assessed as part of the first researanqleshere
a significant difference in math achievement, math problem-solving, and mattesti
as a function of type of instructional format?) was the CD-ROM. A culturallsifspe
computer module title®iding the Freedom TraifLeonard, 2008, p. 88) was used as an
assessment instrument to solve the problems. The problems on the computer module
included geometry, money, time, fractions, rate, numbers and operations (addition,
subtraction, multiplication, and division), data analysis, probability, and algebreof Te
the questions posed were not used to generate raw scores in the formal study,itoecause
was determined in Study | that using questions that the student population answered
correctly between 10% and 90% of the time would provide a better representation of the
data than using all of them. Therefore, only 14 questions were actually scored. Ra
scores on the CD-ROM ranged from 1 to 14.

After the questions were posed from the CD-ROM, the pre- and post-data for both
the treatment and control groups were tested for internal consistency. Creradpbl’
coefficients ranged from 0.80 to 0.90 when the items were tested for reliabibtyown
in Table 4.4. Alphas above 0.80 are considered very good (Cronbach, 1951).

These outcomes show that the instrument fell within an acceptable rgliedmlge for

the students who completed the pre- and post-assessments on the CD-ROM.
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Table 4.4: Reliability Analysis for CD-ROM Riding the Freedom Train i(&p2010)

Group N Cronbach Alpha
Coefficient
Treatment Pre-test 17 0.805
Treatment Post-test 14 0.900
Control Pre-test 23 0.881
Control Post-test 12 0.865

The means and standard deviations for the CD-ROM data for the treatment and
control groups are presented in Table 4.5.
Table 4.5: CD-ROM Mean Raw Scores and Standard Deviations Pre- and Sost-Te

(Spring 2010)

Group N  Mean (sd) for Entire N Mean (sd) for Subjects with Both

Group Pre- and Post-test Data
Treatment 17 9.88 (3.30) 14 9.71 (3.58)
Pre-test
Treatment 14 8.86 (4.28) 14 8.86 (4.28)
Post-Test
Control Pre- 23 10.39 (3.37) 12 9.75 (3.60)
test
Control 12 5.50 (4.01) 12 5.50 (4.01)
Post-Test

Since the two groups did not differ at the pre-test, a repeated measure ANOVA
was conducted. This produced a significant main effect for time of assesbment(
11.24, p =.003), a non-significant main effect for group {= 1.57, p > .05), and a
significant interaction (i 24= 4.96, p = .036). As shown in Table 4.5, the treatment
group remained essentially constant from pre-test to post-test, while tha gootip

significantly declined. A graph of this interaction is presented in Figure 4.2.
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Figure 4.2:  Interaction for CD-ROM Data: Study Il

Group

— Experimental
- Control

PrePost

Mathematics Attitude Survey

The Modified Fennema-Sherman Attitude Scales (MFSAS) MathematiesySur
(Doepken, Lawsky, & Padwa, 2003) was used to measure mathematical attiades a
the student participants. Cronbach’s alpha for the original and modified versions of the
Fennema-Sherman Attitude Scales range from 0.79 to 0.96. To check for internal
consistency of the survey instrument in this study, Cronbach’s alpha coefivaent

found for the treatment and control groups in both the pre- and post-assessment phases.
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Cronbach’s alpha coefficient ranged from 0.889 to 0.915 for all surveys adminigered a
shown in Table 4.6. There was a strong indicator that the data from the attitude survey
were very reliable (alpha coefficient > 0.80) and consistent with the origisalts tested

by Fennema and Sherman.

Table 4.6: Reliability Analysis for Mathematics Attitude Survey (Sp&a@a10)

Group N Cronbach Alpha Coefficient
Treatment Pre-test 19 0.889
Treatment Post-test 15 0.914
Control Pre-test 22 0.911
Control Post-test 20 0.915

Since there are two sub-scales within the MFSAS (personal usefulness and
confidence in content), it was decided to analyze these separately, as toadhalyze
the total score. The means and standard deviations for these data are preseifiied in T

4.7.
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Table 4.7: Mean Raw Scores and Standard Deviations for Sub-scales and TosbBcore

the Mathematics Attitude Survey

Group N  Mean (sd) for Entire N Mean (sd) for Subjects with Both

Group- Personal Pre- and Post-test Data-Personal
Usefulness Usefulness
Pre- 19 40.79 (7.79) 13 40.62 (7.14)
treatment
Pre-control 22 41.95 (7.67) 18 43.61 (7.52)
Post- 15 40.60 (6.94) 13 40.77 (6.13)
treatment
Post-control 20 42.75 (9.09) 18 42.33 (9.16)
Mean (sd) for Entire Mean (sd) for Subjects with Both
Group- Content Pre- and Post-test Data-Content
Confidence Confidence
Pre- 19 45.32 (8.92) 13 44.15 (8.25)
treatment
Pre-control 22 46.23 (9.56) 18 47.67 (9.39)
Post- 15 43.00 (11.83) 13 41.69 (12.18)
treatment
Post-control 20 46.00 (9.61) 18 46.67 (9.78)
Mean (sd) for Entire Mean (sd) for Subjects with Both
Group- Total Scale Pre- and Post-test Data-Total Scale
Pre- 19 86.11 (14.91) 13 84.77 (13.34)
treatment
Pre-control 22 88.18 (15.88) 18 91.28 (15.54)
Post- 15 83.60 (16.33) 13 82.46 (16.50)
treatment
Post-control 20 88.75 (15.71) 18 89.00 (16.03)

Since the two groups did not differ at the pre-test on either of the subscales althe tot
repeated measures ANOVAs were conducted. None of the main effects otimrerac
was significant. It is evident from the data in Table 4.7 that there is vidg\cliange

between the pre-test and the post-test for either of the sub-scalesatalth&s such, it is
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evident that the culturally specific instructional format did not affechratittudes in this
study.
NAEP Test

The third dependent variable assessed as a part of the first reseaticn quees
the standardized NAEP assessment. NAEP is an integral part of our natidnéiena
of the condition and progress of education (U.S. Department of Education, 1999) and was
used in addition to the culturally specific, computer-based mathematicsnassefie.,
CD-ROM) used in this study because of its high level of reliability. The 25igasst
used for this phase of the study were constructed using problems obtained from the
NAEP website (U.S. Department of Education, 2006). The question types were short
constructed response, multiple choice, and extended constructed response. Thg difficult
level for the problems was easy, medium, and hard. The descriptions of the problems
were various: solving linear equations, graphing linear equations, locatitigmpasgrid,
computing using ordered pairs, and algebraic expression, just to name ateith8re
are two types of questions within this variable, assessing primarily algetstzs more
general skills, both were analyzed. The means and standard deviations far #spéets

of the NAEP assessment as well as the total are presented in Table 4.8.
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Table 4.8: Mean Raw Scores and Standard Deviations for Sub-Scales and TotabBcore

the NAEP
Group N  Mean (sd) for Entire N Mean (sd) for Subjects with Both
Group- Algebra Pre- and Post-test Data-Algebra
Pre- 16 3.44 (1.45) 9 3.67 (1.50)
Treatment
Pre-Control 23 4.78 (2.24) 18 5.11 (2.27)
Post- 11 4.09 (2.07) 3.89 (2.03) [4.52]
Treatment
Post Control 19 6.26 (2.74) 6.44 (2.71) [6.13]
Mean (sd) for Entire Mean (sd) for Subjects with Both
Group- Other Content Pre- and Post-test Data-Other
Content
Pre- 16 8.63 (3.48) 8.67 (4.09)
Treatment
Pre-Control 23 13.78 (7.67) 15.06 (8.06)
Post- 11 9.09 (4.72) 9.33 (4.85) [12.61]
Treatment
Post-Control 19 15.00 (7.03) 15.39 (7.02) [13.75]
Mean (sd) for Entire Mean (sd) for Subjects with Both
Group- Total Scale Pre- and Post-test Data-Total Scale
Pre- 16 12.06 (4.86) 12.33 (5.56)
Treatment
Pre-Control 23 18.56 (9.68) 20.17 (10.09)
Post- 11 13.18 (6.51) 13.22 (6.62) [17.30]
Treatment
Post-Control 19 21.26 (9.42) 21.83 (9.36) [19.79]

Note: Estimated means from the adjustment provigethe analysis of covariance are in brackets.

Since the two groups differed at the pre-test on both components of the NAEP as well as
on the total score, a repeated measures ANOVA was no longer appropriate.
Consequently, analyses of covariance were run on the two sub-scales and. tNerteta

of these were significant (NAEP Algebra; 7= 2.98, p > .05; NAEP Other: /7=

535, p >.05; NAEP Total: ;7 =1.19, p > .05).
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Correlation

To answer the second research question (Do measures of math achievement, math
problem solving, and math attitudes correlate with each other?) Pearson corselsre
computed for the entire sample of students among all of the various assessments used i
the research. These correlations were computed on the data collected extéisé gince
they represent the largest sample available for analysis. ThesSatoamseare presented
in Table 4.9.

Table 4.9: Pearson Correlations on Pre-Test Data

1 2 3 4 5 6 7
1 - .649** .890** 304 .264 279 .062
2 - 925** 176 .108 127 -.005
3 - .256 195 214 .029
4 - .888**  .933** 253
5 - .994** .330*
6 - .320*
7 -
Note: 1 = Math Attitude—Personal Usefulness **p<.01
2 = Math Attitude — Content Confidence * p<.05

3 = Math Attitude — Total Score

4 = NAEP - Algebra

5 = NAEP — Other Content

6 = NAEP — Total Score

7 = CD-ROM

As shown in Table 4.9, there are only modest correlations among the various
measures used in the research. While the within-measures correlatisighdieant, as

would be expected, the correlations among the measures are weak. In fact, the only
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significant correlation is between the total NAEP score and the CD-RGM320, p <
.05).
Summary of Study Il Data

The only significant finding in Study Il occurred when comparing the control
group pre- and post-test results on the culturally specific, computer-badeshmattcs
assessment (CD-ROM). A significant decrease was evident. Table 4.5 babiinet
mean score for the control group’s post-test (5.5) was almost half the meafostbe
pre-test (10.39). It also shows that the number of students who took the post-test (12) was
almost 50% less than the number who took the pre-test (23).

To ensure comparisons for the control group pre- and post-test results for the
culturally specific, computer-based mathematics assessmentaeerate because of
such a large disparity in scores, the ID numbers of the students that took both pre- and
post-tests were tracked. The results obtained using this method still showeed that
significant decline was evident between pre- and post-tests. Table 4.5 shove tha
mean score for the control group post-test (5.5) was still almost half the coearmkthe
pre-test (9.75). Recall that Figure 4.2 shows the interaction between these pretand pos
scores.

The scores of the treatment group showed no significant change between pre- and
post-tests on the CD-ROM, the attitude survey, or the NAEP. A Pearson comrelat
analysis (Table 4.9) was done on the pre-test data for the three assetshetetsnine

if there was any relationship between them.
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Chapter 5
Discussion

This research study examined and assessed the effectiveness afycultura
relevant, computer-based instructional tasks on ninth-grade African American
mathematics students. A comparative study was used to ascertain whether or not
culturally specific, computer-based instruction could improve scores on & NAE
mathematical assessment and a culturally specific, computer-badeshmatts
assessment (CD-ROM). The findings from Study Il also determined erhaikrall
attitudes towards mathematics became more favorable because of such nétods
analyses of the data were reported in Chapter 4. In this chapter, the resultyydfesid
Study Il were reported along with limitations that are based on researgh desi
constraints as well as the findings from the studies, which are summanptidations
and recommendations for future studies conclude the discussion in this chapter.

Study |

This quasi-experimental control group design utilized a pre- and post-test
structure. In Study I, the students were separated by classes intgridups: two
treatment groups and one control group. It was determined that Group A would be the
control and Groups B and C would be the treatment groups. The two treatment groups
went to the computer lab on a weekly basis where they worked with a Cognitive
program to improve skills in Algebra 1. In addition, the two treatment groups gere a
exposed to word problems that were based on culturally specific themes duulag reg
class times. The control group was taught in the traditional manner and had noexposur

to the computer lab or culturally specific word problems. All three groups tagdofd 1
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in the same classroom in another wing of the building. | was the classroorartaadh
the math lab instructor.

The three instruments used as pre-post measures and completed by the
participants were the Modified Fennema-Sherman Attitude Scales (B)F®Aly a pre-
test was given in Study 1), a 24 question culturally specific computer CD-ROdlle
titled Riding the Freedom Train, and 25 math questions from the National Asses$sment
Educational Progress (NAEP) database.

Study I

Study Il was also a quasi-experimental control group design that utilized a pr
and post-test structure. Two Algebra 1 classes were involved in Study Il. Tinecinea
was given in the same math lab that both groups used weekly, and both groups took
Algebra 1 in the same classroom in another wing of the building. | was theolassr
teacher and the math lab instructor in Study Il as well. The Google Mapstproj
consisted of students mapping different coordinates within their neighborhoosistéds
the treatment group in using Google Maps and finding specific locations on the tap tha
were difficult to notice. Students located and measured the distances betwedodtihe s
and their homes, their school and the closest liquor store, the closest supermarket, corne
store, and farmers’ market.

The three instruments used as pre-post measures and completed by the
participants in Study Il were the same as those used in Study I. It veasthetd by
Study | that ten questions from the CD-ROM program would be removed from the

analysis in the Study Il, so that only 14 questions would actually be scored. Findings
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based on all analyses and their relationships with one another are discussed in the
following section.
Conclusions

A culturally specific, computer-based mathematics and NAERsis&at were
used to measure student growth in mathematical problem solving. The MFSASemas
to measure mathematics attitude. There was no post-attitude survey asséss@tudy
l. When pre-post test scores of the control and treatment groups on the CD-ROM and the
NAEP assessment in Study | were compared, only one significant ditepenarred.
Treatment Group B data results declined significantly on the CD-RONpitencf this,
Group B revealed a slightly more favorable attitude towards mathematic&tbap A
or Group C on the pre-test attitude towards mathematics. Group B also demonstrated the
largest increase between NAEP pre- and post-test data results.

When pre-post test scores of the control and treatment groups on the CD-ROM,
NAEP assessment, and mathematics attitude survey were compared iH, Stoigyone
significant difference occurred. The control groups’ pre- and post-scorastie CD-

ROM resulted in nearly a 50% decrease. No other comparisons with Studytddes a
significant change.

In Study II, an analysis was completed to check for correlation between the
culturally specific, computer-based mathematics assessment GBD;Rhe NAEP
assessment, and the MFSAS. There were weak correlations among most of these
measures, suggesting scores on each measure were unrelated. Hoexeveslone

significant correlation between the CD-ROM and total NAEP scores. Tdred?e
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correlation analyses were computed on the data collected at the pre-teshisimeas the
largest sample size available.
Impact of Computer-Based Instruction

Technology facilitates an approach in which students are able to work on
problems individually or in small groups, while the teacher circulates arheng t
helping students move from rote memorization to exploration and inquiry (Pisapia,
1994). This was evident from the first session | had with each class in the math lab for
Study | and Study Il. Even though technology can have an impact on how students learn
as well as on the teaching style of teachers, the findings of this study hanrided
that the computer-based instruction did not impact students' problem-solving ability
Research has also indicated that students who use CAIl in cooperative groups perform
better than those that work individually (Chen, 1999; Mevarech, 1993; Wanjala, 2005;
Xin, 1996).

Dugdale’s research on using technology in the mathematics classroom found that,
“given the opportunity, children engaged readily in peer interaction as they gptaske
presented by the computer” (Heid & Blume, 2008, p. 114). Perhaps Study Il should have
placed the students in small groups when working on the Google Map activity, instead of
having each student work individually. Other studies have also reported that&Al is
least as effective as non-computer-based instruction, and when used to teaskillssic
some studies show CAIl may even have a negative impact (Ed Tech Support Caster, D
Ward, 2002).

While Study Il showed no significant increase on either the computer-bages or t

NAEP assessment, it did show that students in the treatment group were ablgdamma
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or slightly improve their performance, respectively. In fact, studartte treatment

group had twice the relative improvement (0.66 gain) than the control group (0.33 gain),
when adjusted means were compared. Likewise, students’ scores on the congaater-ba
assessment dropped (10% compared to a 47% drop for the control group). It is possible
that the culturally relevant, computer-based environment helped maintain shudeggti

and performance even at the end of the school year. Certainly, additional stadgesl

to validate these results.

Impact on Mathematics Attitude

The findings in Study Il suggest that math attitudes did not change for students in
the control or the treatment groups. There was no significant differencecbetveepre-
and post-test scores on the mathematical attitude survey (MFSAS). Theradditath
lab assignments given to the treatment group had no measurable effelce eonttol
group showed no significant change between pre- and post-tests either. Computer wor
usually increases student attitudes about math (Philip, Jackson, & Dave, 20hé&$eso t
results came as a surprise becawsrystudent looked forward to going to the math lab.

It was customary for students to ask, “Are we going to the math lab todaytewitet
was their day to go or not.

In general, if a student has a high level of success and understanding with
mathematics, a greater attitude towards math should be expressed (Popham, 2005;
Royster, Harris, & Schoeps, 1999). For Study | and Study I, | would often hear
comments from students such as, “l understand things better when I'm in the math lab”;
“I'm more relaxed and | don't feel like everyone’s watching me when'imere”; or “I

can work at my own pace.” These are just a few of the many responses | heard from
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students in both the control and treatment groups. The attitudinal data collectedyin Stud
Il revealed that the computer-based instruction in mathematics for mathsgand the
weekly Google Map experiences for the treatment group did not change attitudes o
overall feelings about mathematics. Nevertheless, some studies on attivadgst
mathematics reported that attitude surveys do not provide a clear definition of the
construct itself, and the attitude researched tends to be defined completeliz theug
instruments used to measure it (Daskalogianni & Simpson, 2000; Leder, 1985). Kulm
(1980) suggests, “It is probably not possible to offer a definition of attitude toward
mathematics that would be suitable for all situations...it would probably be too general
be useful” (p. 358). Because there was a computer-based instruction component present
in addition to the math component, perhaps administering a mathearadias
technology attitude survey would have provided more information about student attitude
change in this study.
Impact of Mathematics Treatment on NAEP

Even though there was a slight increase between pre-test and post-test NAEP
scores for both the control and treatment groups, the impact of the matheraatiog it
in Study | and Study Il resulted in no significant improvement because of thadrgatt
was observed in Study Il that NAEP mean scores for the control group were mueh hig
than NAEP mean scores for the treatment group. The results of this meadigieove
that the control group was academically stronger on the NAEP. Since thengcas s
large significant difference between these mean scores, an ANCOMsarad
covariance) was completed to determine if there would have been any type ahsalbst

difference between the pre- and post-tests if both groups hypotheticallyehsaite
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level of mathematical aptitude before taking the NAEP. The results of th€©OMRC

showed that if both the control and treatment groups had begun on a level playing field,
there still would be no significant difference between the pre- and post-testseof ei
group.

One reason there may have been no significant difference in NAEP scores was
that the Google Map project did not deal with all of the key concepts that were present on
the NAEP. Graphing, plotting points, finding the slope of the line, and measuring the
distance between two points were just some of the topics that were covered on NAEP
Furthermore, the short length of the study may have also contributed to the lack of
significant NAEP scores for participants in the treatment and control groups

Implications for Practice

Studies suggest the use of culturally relevant (Ladson-Billings, 2009) and
culturally specific pedagogy (Leonard, 2008) can be very effective in arsyabas,
especially in the mathematics classroom. Integration of methods other theaditienal
“one size fits all” strategy that many math curricula are built upon nomsincie to be
developed. All children do not learn in the same fashion, so the teacher must constantly
be aware of this and make adjustments continuously during class periods.

An implication that is evident in both studies is that teacher attitude towards
computers is an important factor related to the effective use of computers iticgduca
(Yushau, 2006). If the teacher is not able to harness technology in the classroom, then the
students probably will not embrace the use of technology. Due to the lack of tming
experience, “even when computers are available, some mathematicssteaatg use

them in their educational practice” (Kadijevich, 2002, p. 5). This was definitebate
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for some of the school staff where the study took place. It was not uncommon for me to
use another staff member’'s math lab time because some staff memezdoabke

their classes to the lab. | continue to learn through student observation and inquiry tha
the attitude that teachers take towards computers and technology is ustrallgdnn

the attitudes of their students.

After several trips to the math lab during the studies, | was able to oliserve
excitement on the faces of almost all of the students when “to the math lab” was
announced. Self-directed learners went to the lab and were able to make naisthkes
solve problems without my assistance. | was able to observe the power of computer
technology several times a week and watch students who were less verba&bsiaggn
the classroom challenge others and solve non-routine problems in the math lab.

When knowledge of cultural differences is incorporated into teaching, student
learning can be significantly enhanced (Au & Jordan, 1981). Use of the math lab
computers and assigning small projects that are culturally speafiallow students of
varied cultural backgrounds, who historically have been underserved, to becomly acti
involved in mathematics. | could have better aligned the computer-basedesctin
in-class mathematics activities in this study. During the six-wesg® Map project, |
could have had the treatment group working on additional culturally specific iastivit
that were more closely linked to Algebra content assessed on the NAEP.

Even though the majority of the students in both studies are African American, it
should also be noted that Study Il included a large Hispanic population. How the
Hispanic students traveled to school, what they saw on their way to and from school,

where they lived, and what they experienced in their daily lives was veilgrsio what
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the African American students experienced. The treatment (Google Maptpadfected
Hispanic and African American students in a similar fashion because alhtstualé¢his
study lived in the same community. Because the majority of the studentsstuthys
were African American, the results should benefit the greater numbetticfzarts.
Recommendations for Future Research
The outcomes of this study show that further research is necessary toesttaan
effects of computer-assisted math instruction on African American high s¢hdehss.
As a result of this study, the teacher-researcher has been led to make sever
recommendations for future research. The following recommendations ikustnagral
minor and major variations that could be used in future studies to link CAI with clyltural
specific pedagogy.
Project length
Even though the treatment group was working on the Google Map project in the math
lab and in their regular classroom, results of this research reveal futdiessshould
be longer than six weeks in length.
Small group instruction
Similar to computer-based research in science education (Slotta, 2002), students
working on computer-based instruction in mathematics should be allowed to work in
small groups instead of just independently.
Gender
Future studies may be broken down by gender to show within-group differences as
well. Females may not enjoy computer-based activities as much as make&(V

Leder, 2004).
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Sample size
There were three groups in the pilot study but only two in the formal study. One
additional class can often provide a much better representation of the dataingssig
more than one group to receive the treatment or to be a control group could
significantly strengthen the validity and alter the impact of future udie

NAEP assessment
Questions on topics unrelated to the treatment should be thrown out, and the
assessment should be altered to include more content specific, related questions f
the NAEP.

Math and computer attitude measurement
Since there was a computer and mathematics component present, future studies
should include a mathematics and computer attitude survey measurement. This type
of attitude scale would serve a dual role by testing for changes in attitutes wi
computers and mathematics as a dependent measurement. Another alternative coul
be two independent measures to test for computer and mathematics attitudes. |
learned in this study that even though mathematics attitudes remaineddastant
and resulted in no significant difference between pre- and post-test scores,ribtoe
necessarily mean that student attitudes towards computer or technology did not
improve because this measure was not tested. If the mathematics attieyehsial
been coupled with some sort of computer and technology-based attitude survey,
scores may have improved significantly because the treatment involved the use of

both mathematics instruction and computer technology.
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Limitations

Several limitations existed in this study. For one, the length of the studynlyas
six weeks and the length of the pilot study was eight weeks, in part because théomath la
was down for repairs during the early part of the semester. As a resultuhalae to
take the control and treatment groups to the lab until well after the semesteribega
addition, there were many instances where the computers in the lab were anable t
download the websites we were using for the Cognitive Tutor Algebra | onlingeutem
problem-solving activities. In some cases, classes were unableaocgss to internet
service at all during their assigned lab time and, as a result, valuableamatidlclass
time were wasted.

Another limitation in this study was that attendance for many students was ve
low and average scores on several of the post-test measurements eateel affchool
attendance remains a critical predictor of student achievement (Nichols, RR@8) of
the diminishing attendance could be attributed to the fact that the post-testgwveer at
the end of the school year (June). Even though this was the case for some students in both
groups, poor classroom attendance was an ongoing concern for many participants. T
participants in the treatment group were enrolled in the first block (cfa#s morning
and lateness was often an issue for more than half of the class.

Even though there was random assignment of the groups for treatment and
control, the students’ assignment to each class was predetermined. Becawsse of thi
prearranged scheduling, this is not a purely random designed study, which is another
limitation in this study. A common constraint in educational studies is howiparttc

classes are pre-determined prior to experimentation. This non-random desighamaht
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had an effect on the results of the study. The relatively small sample diteedact that
this study was limited to just two classes in one high school could have also caused maj
restrictions to the results of the study.

Finally, although computers are more accessible than they were gears a
children living in a high-poverty environment are not likely to have their own personal
computers in the home. Therefore, they are often less familiar with tidmare likely
to spend time navigating through otherwise simple procedures. Some of the students in
this study did not have a personal computer at home, which is another limitation to
improvement.

Summary

The main objective of this study was to improve upon the level of understanding
that African American students have with problem solving and mathematics. Equal
opportunity can never be achieved as long as teachers and administratorgedonti
concentrate on using one curriculum for all students (Leonard, Napp, & Adeleke, 2009).
Not all students acquire knowledge of mathematical skills using the same methook a
all teachers teach the same way. Because of this, both parties must findjiconpaths
to achieve success.

This research study examined and assessed ninth-grade African America
mathematics students’ use of culturally specific, computer problem-solvingatfmis
and computer-assisted instruction (CAl). Low achievement among Affiogerican
students is well-documented, but there is very little research on theinacade
achievements (Berry, 2008; Martin, 2007; Thompson & Lewis, 2005). While this study

cannot boast academic success, it does show that mathematics perfomdaattieude
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can be maintained. The objective of this study will be met when further expioisti
sought in this area. The lack of research studies dedicated to the topic of matiemat

problem solving and African American students warrants additional attention.
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Modified Fennema-Sherman Atfitude Scales
By Diana Dogpken, Ellen Lawsky, and Linda Padwa

[ntroductory note:

On the ollowing pages is a sris ofsenfences, Youareto mark your answer sheets by
tlling how you feel about them, Suppose a satement s2ys

I like mathematics,

If you strongly agree, crcle 1

Ifyou agree, but ot so strongly,or i you only “sortof” agree crcle 2.
[fyou are not sure about an answer Or can't answer it, circle 3,

Ifyou disagree, but not so strongly, circle 4,

Ifyou disagree very much, circle S

Do not spend much time with any statement, bu be sure to answer every statement,
There are no “right” or “wrong” answers. The only correct answers are those that are

tre for you. Work fest but careully.

You e not equired to wite your name on this answer shect Using this scale will help
the insructor determine how the students in ths clss feel about mathematics, n general,



Response Key: 1 - strongly agree, 2 - agree, 3 — not sure, 4 — disagree, 5 — strongly disagree

Modified Fennema-Sherman Mathematics Scale

1. I am sure that I can learn math.

2. Knowing mathematics will help me earn a living.

3 Idon’t think I can do advanced math.

4. Math will not be important to me in my life’s work.

v

8.

9.

Math is difficult for me.

I’1l need mathematics for my future work.

I don’t expect to use much math when I get out of school.
I am sure of myself when I do math.

Math is a worthwhile, necessary subject.

10. I’m not the type to do well in math.

il

1

15

14.

13.

16.

¥

Taking math is a waste of time.

Math has been my worst subject.

I think I can handle more difficult math.

I will use mathematics in many ways as an adult.

[ probably won’t use mathematics very often when I

get out of high school.
Most subjects I can handle OK, but I just can’tdo a

good job with math.

I can get good grades in math.

1 2 5

1

1

2

2

|89
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18.

18

20.

2k

22

3,

24,

I’ll need a good understanding of math for my

future work.

I know I can do well in math.

Doing well in math is not important for my future.

I am sure I can do advanced work in math.
Math is not important for my life.
I’m no good in math.

I study math because I know how useful it is.
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