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ABSTRACT

AN EVALUATIVE CASE STUDY OF A MATHEMATICS PROGRAM AT A DEAF
SCHOOL IN GHANA AND AN ECOLOGICAL EXPLANATION FOR CHALLENGES

PREVENTING DEAF STUDENTS ACCESSTO QUALITY EDUCATION

Hilary Medander
Department of Sociology

Master of Science

Thetwo purposes of this study are firg, to provide an evaluation of an after-school
mathematics program at the Demonstration School for the Deaf Junior Secondary School
(DemoDeaf) in Mampong-Akuapim, Ghana. Second, it provides an ecological discussion
exploring why DemoDeaf students do not have accessto quality education.

| designed and piloted the math program in 2005 and 2007 as an action researcher and
volunteer with the Non-Government Organization (NGO), Signs of Hope International. The
program was developed after finding sx sudentsin one JSS class could not count to one-
hundred and all other students struggled with addition and/or subtraction. The program has
been shown quantitatively and qualitatively to have statistically significant and postive

effects on DemoDeaf students.



In 2007, the number of students proficient in counting increased from thirty-four to
forty-four. Ananalyss of the addition achievement test results indicate students advanced a
total of twenty-ninelevds, four studentslearned to add single-digit numbers together, eleven
students learned how to add doubl e-digit numbers together, and fourteen students learned
how to add triple-digit numberstogether. An analyss of the subtraction achievement tests
indicate students advanced atotal of nineteen levels; six students learned to subtract single-
digit numbers, eight students learned how to subtract double-digit numbers, and five students
learned how to subtract with triple-digit numbers. Sample-t-tests showed that the increase of
students proficient in counting, addition, or subtraction (except for triple-digit subtraction)
was datigtically significant at the p-value of <.01 or <.05.

The stigma and negative stereotypes embedded in the normative culturein Ghana and
the maj ority/minority relations and power dynamics between hearing and deaf groups
influence the socializing ingtitutions of the family and deaf schools. The normative hearing
cultureinfluences the language choice parents/guardians give their deaf child and how they
treat them. The perspectivesand values of hearing educators and administrators influence
deaf school design and create a hidden curriculum for deaf students. These separate forces
meet in the classroom and not only prevent students from receiving a quality secular

education, they also reinforce the low status ascription of deaf studentsin Ghana.
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CHAPTER 1: INTRODUCTION

Student achievement at the Demonstration School for the Deaf Junior Secondary
School (DemoDeaf) in Mampong-Akuapim, Ghanais influenced by micro and macro
scale social forcesthat prevent them from having accessto quality education. Like many
school s in developing countries receiving aid from Non-Government Organi zations
(NGO0), DemoDeaf receives teaching and sign language support from Signs of Hope
International. Thisassstance is designed to improve student access to academic learning
opportunitiesthrough increas ng their interaction with instructors and volunteer teaching
ass tant interns sent to the school during the summers.

Signs of Hope International interns work with students in the classroom during
and after school by providing classroom ingtruction, one-on-one tutoring, and engaging in
informal conversations and recreational activities. All of these activities are conducted in
Ghanaian Sign Language (GSL). GSL isadialect of American Sign Language. There
are dgnificant differencesand no user of one or the other would mistake one for another,
but they do passthe“mutual intelligibility” test’. A fortunateresult of this fact isthat
interns can quickly adapt to local sgnsto meet the needs of the students.

In this study, | examine the challenges Signs of Hope interns facein the
classroom. | arguethat these challenges actually |essen the effectiveness of the teacher
ass stantship program. However, | also offer a mathematics program as an organi zational

solution that has been qualitatively and quantitatively shown to effectively improvethe

1 Dr. Andrew Foster, the first Deaf black graduate of Gallaudet University, spread the
use of ASL in Ghana when he originally came to Ghanain 1957 to preach Chrigtianity

and to establish Deaf schools.



math skills of studentsat DemoDeaf. The program also provides interns a specific
curriculum for them to teach. To support and contextualize my findings| asoincludea
discussion of the multifaceted macro and micro forcesthat structures the school in a way
that perpetuates the stratification and status ascription of Deaf peoplein Ghana. By
cong dering the challengesin the classroom, the different e ements of the math program,
and the context in which the students are going to school | am also able to offer
additional suggestionsabout program expansion and waysin which educators and policy
makers may increase the accessbility of education to Deaf people in Ghana.

Asanintern with Signs of Hopein 2005 from May until August, | experienced
obstacles in performing my role as a teacher ass stant in the classroom. By observing
students and teachersin their classes and specifically noting student/teacher interaction,
volunteer/student interaction, student participation, teaching approaches, GSL inthe
classroom, and engaging ininformal conversations with teachers, students, and
adminigtrators| learned that there are several issuesin and out of the classroom that are
preventing inters from helping to improve students access to quality education. These
challengesinclude: differencesin subject matter interns are asked to teach (e.g. Ghanaian
social studiesverses U.S. Social studies), intern inexperience with local knowledge,
DemoDeaf teachers having limited knowledge of GSL and Deaf culture, and students
having noticeably low literacy and math skills. The mathematics program isthe result of
hours of extens ve cons deration of these issues and various attempts to find more

efficient and effective ways of assisting students and teachersat DemoD eaf.



The Mathematics Program

The 2005 math program consisted of class demongtrations, group work, and one-
on-one tutoring randomly taught during the day by a singleintern in classes with absent
teachers. Subsequent analysis of the math program led me to modify the math program
in hopes of having the opportunity to implement it again. The changes to the program
included adding pre and post math achievement teststo measure overall program
effectiveness and placing students into groups according to math ability with each group
led by one of threeinternsin the classroom. In 2007 | returned to DemoDeaf as the
summer coordinator for Signs of Hope I nternational and reintroduced the modified
mathematics program. Thistime, however, the program was designated by the Head
Master as an after-school program held after supper.

In 2007 | found that student math achievement levels were similar to thosein
2005. In 2007 thirty-four out of forty-seven students could successfully count from one
to one-hundred. Thirty-four out of forty-seven could add single-digit numbers together.
However, only twenty students could add double-digit numberstogether and fourteen
students could add triple-digit numbers. By the end of the 2007 math program the
number of students who could proficiently count to one-hundred increased from thirty-
four to forty-four. The number of students who could successfully add single-digit
numbersincreased from thirty-four to thirty-nine. Students proficient in adding double-
digit numbersincreased from twenty to thirty-one students while the number of students
proficient in adding triple-digit numbersincreased from fourteen students to twenty-

eight. Students also showed improvement in subtraction.



At the beginning of the 2007 program only twenty-five of the forty-seven students
were ableto subtract sngle-digit numbers from other single-digit numbers. By the end of
the program, this number increased to thirty-one. While only nine students successfully
subtracted doubl e-digits from double-digits, by the end of the program this number
increased to seventeen. The number of students able to subtract from triple-digit numbers
increased from four to nine.

The use of math achievement data collected through quantitative means allowed
me to measure whether the student math skill level improved from the beginning of the
program to the end significantly. Simple paired t-tests show that the program did
significantly increase student math ability®. Asan applied researcher | am not only
interested in how the math program influenced the students and their math abilities. | am
also interested in understanding why the students show such low math skillsin the first
place. To understand why DemoDeaf students demonstrate such low math performance
levels, | use an ecological approach to acknowledge and explore the multifaceted forces
that simultaneoudy influence the quality education DemoDeaf studentsreceive. Asl

delve deeper into these forces it will become apparent that the purpose of DemoDeaf is

Z Ingtitutional Review Board (IRB) approved this study in May of 20072 Signs of Hope
co-founders, the DemoDeaf Headmaster, department head approved the study upon
receiving a copy of the IRB proposal. |RB approval included approval of the use of field
notes recorded from my 2005 internship with Signs of Hope International. The
headmagter offered the use of the classrooms for the after-school program. Suggestions
given to the researchers from thelocal teachers during conversations about the program

and students are adapted into the program.



not to provide a quality secular education for sudents; but that the hidden curriculum at
the school reinforces and producesthe low status ascription of deaf sudents individually
and asawhole.

An Ecological Approach

Asalinguisgtic minority experiencing the struggles associated with
maj ority/minority power relations, Deaf® people face stigma in their everyday lives. The
negative stereotypes and attitudes the majority of hearing peoplein Ghana have towards
deaf people produce inequalitiesin education that contribute to lower school performance
levels. Asl apply the minority relations framework, | will explore contextual factors
including locales, social structures, socializing institutions, cultural contexts, and group
higtories to help comprehend the larger picture, or the stuation that DemoDesaf is
embedded in. In particular | will discuss how the family and school are socializing
ingtitutions in which deaf people indoctrinated with and internalize the stigma or negative

perceptions about deafness.

3When referring to DemoDeaf students | will use the term "deaf" for two reasons. Firgt,
many of the studentsin this study are minorsand may not have developed a sense of
political affiliation that the term "Deaf" represents. Second, Mprah (2008) explains that
for many pre-lingually deaf personsin Ghana the ideas of a positive Deaf |dentity or
sense of "Deaf Pride" are foreign and almost unthinkabl e given the rampant stigma
againg deaf people in Ghana. However, when | refer to the Deaf Community and other
Deaf advocates, | will use the term "Deaf" as they use the term as an expression of

identity separating those who are only audiologically deaf and not culturally Deaf.



By exploring the families of Deaf people and their interactions with Deaf family
members, | engagein a discussion on the group history of Deaf People. Group histories
areimportant to classroom performance because the histories indicate types of cultural
resources, such as skills and habits (Farkas 1996), that have been passed down to the
student to use in the classroom. In addition, group historiesreveal the social and cultural
capital to which a student has access (Ballantine 1997). Many students at the
Demonstration School for the Deaf come from rural homes whose families financially
struggle to send their Deaf child to school. Coleman and Hoffer (1987) show that |ower
income groups are less effective at socializing children because they have limited access
to powerful social networksand do not instill productive attitudes or the “know how” for
social mobility. Thelimited social and cultural resources are magnified when
cong dering that the stigma against the Deaf often leave Deaf children ostracized from the
family.

Brown et al. (2003) emphasi ze that social ingtitutionsin society aretypically
designed to accommodate the needs of majority groupsrather than embrace diversity.
Sociology of education literature also suggests that educational school systems often
inhibit the learning of minority groups because the educational systems do not recognize
the cultural differences and histories of minority groups (Ballantine 1997; Brint 1998;
Ogbu and Simmons 1998). Ingtead, | will attempt to demonstrate that the purpose of
DemoDeaf is not to provide a secular education for students, but that the hidden
curriculum at the school only reinforces the low status ascription onto students

individually and asa whole.



My approach draws upon research demonstrating that Deaf members of society
are part of alinguistic minority who share many of the same characteristics and
challenges as ethnic minority groups. Thelabeling of Deaf people as disabled does not
mean the label isappropriate nor does it mean that it must follow deaf peopleinto the
eternities. Barth (1996) explainsthat people ascribe individual and groups into categories
to help peopleto know how to interact with one another. However, he adds that although
the practice of ascription is necessary for the purpose of interaction, it isnot a science.
The categorizations of individuals and groups are subjective, dynamic, fluid, and
negotiated daily. Cornell and Hartmann (2007) build on Barth’ s conclus ons and add that
identities are “ built, rebuilt and sometimes dismantled over time...” (pp. 75).

Inaddition, | draw from Deaf Studiesliterature that supports the use of race and
ethnic minority relationsto describe experiences of the Deaf (Charrow and Wilbur 1979;
Laneet al. 1996). For example, Higgins (1980) illustratesthe rich cultural resources of
deaf peopleasalinguistic minority. Theseresourcesinclude a Deaf community with
strict membership rules, acomplex Deaf culture, and Deaf identity. Thisview contrasts
with research dependent upon medical model s of disability which suggest that Deafness
automatically qualifies asimpairment and warrants something to be “fixed” (Lane et al.

1996).
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Figure 1.1 Program Evaluation and Ecological Review: An Exploration of Cross Discipline
Literature.

Challenges Encountered at DemoDeaf

Given the current status of Deaf Education in Ghana the challenges Signs of Hope
internsat DemoDeaf encounter are unavoidable and go beyond the typical case of culture
shock. Thetypica DemoDeaf classroomis not taught by ateacher fluent in GSL, the
primary language of the students. Asaresult, thereislimited communication between
teacher and students in and out of the classroom, teachers have negative perceptions of
their students, and the students have low literacy and mathematic ability. In addition, the
interns may become overwhelmed and burned out as they face culture shock and the
middleman position they assume because they understand GSL, are familiar with Deaf
culture, and have positive perceptions of Deaf people. | will rely on participant

observations recorded in 2005 and 2007 to explore these issues at greater length.



Expectations for signs of hope internsin the classroom.

Asteaching assistant interns, Signs of Hope volunteers are expected to assist the
teacher in the classroom by team teaching classes, grading workbooks, or monitoring
sudents. In 2005 internstook on a greater role as ateacher in the classroom because at
least six of the nine teachersat DemoDeaf did not regularly cometo class on time or even
at all on some days. Teaching Ghanaian/DemoDeaf curriculum isa difficult task for
Signs of Hope volunteer because they have never studied it, nor do they have smilar life
experiences from which to draw examples students can relate to. Also, internsare ill
adjusting to GSL vocabulary.

The different cultures, histories, and local es of Ghana and the U.S. demand
different emphasisin the curriculum. For example, General Science courses review the
different kinds of cattlein Ghana and the areasin which they are found. However, the
closest most Signs of Hope volunteers come to knowing about cattleis at the local
grocery store wherethey buy packaged beef. Another example is Ghanaian Social
Studies (GSS). GSSrightfully focuses on Ghana' s youthful populations, Ghanaian
exports, and other issues specific to Ghana. The expectation for internsto learn and
master Ghanaian curriculum with the limited training is very demanding and unrealistic.

In addition to learning curriculum, interns are also missing the essential incidental
information necessary to effectively teach DemoDeaf students. To illustrate lessons
through exampl es students can relate to, interns need to familiarize themselves with the
different histories, worldviews, cultural meanings, social artifacts, and language of the
Ghanaian and Deaf student body as quickly as possible. Interns face the pressure of

having to decide to sudy the material or to learn more about the culture or local and



national information. When interns decide to take the opportunity to converse with
students to learn more about them and their life experiences, they learn what kinds of
examplesto usein class while s multaneoudy becoming more familiar with GSL.

Because GSL isadialect of ASL, internsare ableto understand much of what is
signed. However, thereare still signs such as FUFU and BANK U* that are new to ASL
sgners. These vocabularies must be learned before fluid conversations and class|ectures
can occur. Thisadjustment period can vary from intern to intern. Internsfee pressureto
magter the curriculum, become knowl edgeabl e about cultural meanings and symbolsand
other local and national information, and to adapt to GSL signs as much as possible
before they fly home at the end of two or three months depending on the internship
length.

Conversations between Signs of Hope volunteers and students and volunteers and
DemoDeaf teachersare helpful for internsto learn how to adjust to the Ghanaian and
Deaf culturesand to the way of lifeat DemoDeaf. The students teach interns the signs of
favorite foods and how to make them. Teachers answer questions on local and national
issues. However, it isapparent that the teachers and students do not engage in in-depth
conversations like they do with theinterns. | realizeitis not normal for studentsand
teachersin many educational systems across the globe to engage in in-depth
conversations. However, in the case of the DemoDesaf student, thislack of
communication greatly affects teacher perceptions of their studentsand how they may

treat them.

*To preserve the satements madein GSL, alanguage with no written form (Johnston
1991), | have chosen to gloss over the sgns instead of transcribing the sgns into English

7



Limited communication in the classroom.

In 2005 | observed that six of the nine classroom teachers did not convey
compl ete thoughts or sentences during classlectures. My experiencesin 2007 only
confirmed these observations, although | did see improvement in two teachers signing
abilitiessnce 2005. Classlecturestypically consst of a mix between spoken or mouthed
English, Manually Coded English (MCE) sgns, and some GSL. For example, one day in
class| watched ateacher try to teach students how to use personal pronouns in sentences.
Theteacher expected studentsto write“l am eating.” However, the students wrote on the
chalkboard “| am eat.” She corrected the sudentsby sgning in MCE, | AM EAT. When
tranditerated this means*”| am eat.” The teacher did not realize she was actually giving
sudents the incorrect answer. Instead of correcting hersaf, she became more frustrated.

Another example of the limited communication in the classroom occurred when a
teacher asked his class whether they understood the lecture he had just given. The
teacher whispered the lecturein broken sentencesto supplement the few sgnshe used. A
couple of students shook their heads as they sgned UNDERSTAND which means they
did not. The teacher asked another student to stand up to review thelecture for his
classmates. However, this student said he did not understand the lecture either. But the
teacher did not understand him when the student said he did not understand it. After
seeing the teacher did not understand what he, the student, just told him, the student
shrugged his shoulders, smirked at his classmates, and proceeded to repeat what was
written on the board in heavily-English influenced signing and finger-spelling. The
teacher congratulated the student for ajob well done when he sat down. Then the teacher

looked to me asif congratulations werein order for “ successfully” teaching his class.



After the teacher left, | asked the studentsif they really understood. They said they did
not.

Theteacher in thislast instance was not familiar enough with GSL to notice that
the answer given by the student showed nothing of comprehenson, just recognition of a
few wordsand their sgns. An aternative explanation isthat the teacher may have
noticed that the students did not really understand, but he himsalf did not know what else
to do. Furthermore, the teacher did not realize that he was actually a joke of the class; the
sudents all chuckled to themselves fully aware that the teacher was cluel ess asto why
they were laughing.

Signs of Hope interns are placed in an uncomfortabl e position as many teachers
do not understand students in the classroom. Interns offer encouragement and postive
reinforcement to teachers when they use new signsin class. They also listen to the
students as they occasionally vent their frustrations for not having teachersin the
classroom who are able to teach them. The Situation becomes complicated when teachers
are blatantly resstant to learning GSL. Generally, students claim that these teachers who
refusetolearn GSL actually HATE DEAF. The choice of words and tone DemoD eaf
teachersuse to describe Deaf students, Deaf peoplein general, and the expectationsthe
teachers have for them often reveal underlying negative attitudes. | will now discussthe

negative teacher attitudestowards DemoDeaf studentsin greater detail.



DemoDeaf teacher attitudes.

In 2005 and again in 2007, teachers repeatedly describe studentsas “lazy” and
make strong statements about how Deaf studentsare“incapable of learning.” One
teacher explained that some teachers have lower expectations for Deaf studentsthan they
did for the hearing students they used to teach before coming to DemoDeaf. Another
teacher said, “[Deaf sudents| think slower than hearing students and use shortcuts when
speaking instead of using proper English.” Not only does this comment demonstrate the
low expectations and negative perceptions of the deaf, but it also reveals how teachersare
not educated about the nature of GSL. From observing teacher behavior and
conversations likethese, | believe some of the teachersat DemoDeaf would agree with
the following perception stated by one teacher, “The Deaf actually make better vocational
workers, but hearing students make better educated people.” Comments, attitudes, and
beliefs such asthese limit teacher expectations of studentsand also makeit challenging
for Signs of Hope volunteers to work with DemoDeaf teachers.

Student literacy, reading comprehens on, and math ability appearsto suffer asaresult of
the negative attitudes and lack of communication in the classroom.

Literacy and reading comprehension.

Reading comprehension in 2005 and 2007 was observed in most of the classes as
the teachers for English, General Science, Agricultural Science, Social Studies, L eather
Work, Religion and Moral Education, and Pre-technical Skills frequently write either the
full lesson on the chalkboard or in tables with sentences written in them. Thisisa
standard practice for two reasons. First, textbooksarelimited in devel oping countries.

Brint (1998) reportsthat for every one book, there are typically fifty people. Second, as
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two teachers explained, teachersrely on student reading ability to supplement ideas and
conceptsthe teacher does not know how to explainin GSL. There were a few instances
in which entire lectures were written on the chalkboard without any further explanation
by the teacher. When | asked several sudentsto explain concepts written in their
notebooks many students struggled and responded with one of two reactions. They either
sgn HARD while shaking their heads, meaning, “I cannot explainit, it istoo hard.” This
may not be too unusual for studentsin JSSin general. Or the studentsresort to heavily
English influenced sgnsand finger-spelling to re-read what is written in their notebooks.
However, thisre-reading of words became ared flag signaling incomprehension. The
students could “read” the words, but not comprehend them. These 13- to 22-year old
students struggle to understand words such as categories, population, specialization,
acquisition, investment, and ethics.

The limited communication in the classroom between students and teachers, and
writing class |ectures on the board without detailed explanationsin GSL and on occasion,
no explanations at all, makes learning difficult, if not impossble. For interns, curriculum
on population growth, imports, exports, and other topics does not seem as urgent when
cong dering the students do not know how to understand what they arereading. Asl
contemplated ways to teach literacy to sudentsin 2005, | also discovered that
mathematics was a subject students struggled with.

Observed student math ability in 2005.

| discovered students mathematic skill levelswere very low as| tutored students
in their regular math class exercises. These exercises cons sted of factoring, divison, and

concepts such asprofit. Many of the sudents first answered the exercisesincorrectly, but
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they usually came back with the correct answer. | learned students were engaging in
something | call “answer sharing.” Answer sharing is different from cheating. Cheating
may occur when students have access and opportunity to learn the knowledge they are
tested on. In contrast, answer sharing is the result of having no or limited opportunity to
learn about the subject and yet are gill being tested onit. Answer sharing is not
necessarily intended to get better marks, but is a coping mechanism and has the purpose
of avoiding confrontations with those in power (teachers). The high use of answer
sharing may also be an indicator that students fed little or no motivation or confidence to
try to do the work themselves, or that answer sharing has become a cultural phenomenon
at the school. Students sign answersto each other in class when a peer does not know
how to answer. However, most teachersare not fluent enough to recognizethat itis
happening or do not know how to stop it.

| discovered several students struggled to perform single-digit addition exercises.
| took these students aside one day and asked them to count to 100. Six of the students
could not count past thirty-one. Later, | found that these students, as well as other
students who could count to 100, struggled with addition. As| sat and observed students
who | suspected did not understand the math exercises, | saw that they were acting like
they were counting with their fingers but really had no idea what the correct answers
were. For example, one student wrote the answer 7 for the equation 9 + 9. Observing
these students struggling with bas ¢ mathemati cs motivated me to focus on math in the
classroom. However, by the timethat | decided to focus on mathematics, a month and a

half had passed by. The other two volunteers had already experienced some degree of
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burnout and were no longer regularly teaching at the JSS. The math program | was
beginning to deve op had to account for the needs of Signs of Hope volunteers al so.

Volunteer burnout.

Thelow literacy, reading comprehension and basi ¢ mathematics levels left
volunteers searching for more appropriate waysto be of ass stance to students and
teachers. Frequent teacher absenteeism in 2005, negative comments about Deaf students
abilitiesand GSL, and teacher res stance to learning GSL made it difficult for volunteers
to work with DemoDeaf teachers. The senior teacher approached me one day and asked
where the other volunteers were. “Have we offended them somehow?’ heasked. | tried
to my best to give excuses for volunteer absence, and he eventually stopped asking. The
two other JSS volunteers began focusing more on the Senior Secondary School for the
Deaf in town, but agreed to return for the scheduled sign language classes during the
week. However, the senior teacher mentioned that even then these volunteers did not
aways come. Thisleft one fulltime volunteer (myself) at the JSS.

| realized that my role as ateacher ass stant in the classroom was | ess effective
given the differencesin subject matter, my inexperience with local knowledge to draw
examples from, the absence of student-teacher communication in the classroom, and the
low student literacy and math levels. By identifying the challenges, however, | also
uncovered the needs of students, parents, and teachers an effective program would have
to address.

The students not only need a teacher who can understand and know how to use
GSL, but they also need to be taught the bas ¢ fundamental s of reading and basic

mathematics. Teachers need to be informed about the complexities of GSL by

13



introducing them to principles such as classifiers, body movements, and facial
expressons. And lastly, Signs of Hopeinterns need a specific curriculum and kind of
schedule they can be prepared to teach before arriving at DemoD eaf.

In attempts to develop a program that satisfied these needs, | tested the
effectiveness of volunteers asinterpretersin the classroom, and designed and
implemented the Book Club and math program. | found that interpreting in the
classroom was ineffective. For more information please refer to APPENDIX A.
VOLUNTEERS AS INTERPRETERS IN THE CLASSROOM. | found the Book Club
was effective but not easily sustained. Please refer to APPENDIX B. THE BOOK
CLUB, for more detail s about this programs of Hope and DemoDeaf. The portability and
flexibility of the math program made it ideal for students, teachers, and volunteers.
Teaching students basic mathematics in hopes of helping them understand their current
math homework better isfeasible. I1n the next chapter | discuss how the mathematics

program meets the needs of sudents, teachers, and internsat DemoDedf .
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CHAPTER 2: THE MATH PROGRAM

In this chapter | will discussthe mathematics program | developed asan
alternative program solution after discovering the Signs of Hope teaching ass stant role
was | ess effective in the classroom because of thelack of GSL fluency among teachers,
low school performance levels among students, and inadequate intern training. The
mathematics program is designed to address these issues and has quantitatively proven to
increase student math skillslevel and qualitatively has proven to have postive effects on
student confidence levels, increased student participation in their daily math class, and
informed teachers about GSL and thelife experiences of their sudents.

| chose to focus on basic arithmetic after finding six students out of forty-nine
students could not count past thirty-onein 2005 and nearly all other sudents struggled
with addition and/or subtraction. There are two important e ements of the 2005 math
program that madeit successful. First, it encouraged a more student-centered teaching
approach. Second, program mobility allowed volunteersto step into any classat any
given time with an idea of what and how to teach that day. In 2005 thiswas really
sgnificant given the high absenteeism of teachersin the classroom. After conducting an
analys s of the program | modified the program in hopes of improving it and
implemented the new verson in the summer of 2007.

The 2007 math program differed from the 2005 program in three ways. First, |
included a series of pre and post math achievement teststo measure overall program
effectiveness. Second, students were grouped according to math ability (counting,
addition, or subtraction). Each group was led by one of three interns in the classroom.

Thethird change occurred under the direction of the DemoDeaf headmaster. The
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program was designated by the headmaster as an after-school program held after supper
gnce teachers were attending more of the classesthey wereassgned. | will discussthe
specifics of the 2005 program in this next section because it supports the 2007 math
program design. After explaining the 2005 math program | will go into greater detail
about the 2007 math program.

The 2005 Math Program

In 2005 atotal of forty-nine 12 to 24 year-old students from the Junior Secondary
School (JSS) participated. During my initial observations| learned that student ability
ranged from counting to basic divison. In order to teach students effectively at their pace
and at their levd, | needed to know the math ability of every student. The first step was
to assessindividual student math skill level. The students who could not perform smple
addition were asked to count to one-hundred in aroom separate from the other students
(usually inthelibrary with the librarian present or in the cafeteria when classeswerein
sesson). Other students were given addition and/or subtraction worksheets to gauge
student math skillsand also to keep track of student progressthroughout the program.

Each student who could not count to one-hundred was given one-on-one tutoring
through a system | developed to teach counting. Together, we wrote out on lined paper a
chart garting from O to 9 on the first line, 10-19 on the next line, 20-29 on the line after
that, and so on until we counted to 100. To hep the students see counting patterns, |
color-coded the columns where numbers were the same, suchas7, 17, 27, 37, and so on.
On the margin of the ones column | wrote ones. Next to thetensrow | wrotetens, then
twenties, and so forth. Upon completion of the number chart, the sudents and | together

read off the numbersin GSL after which the sudents wrote the number chart again. |
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learned that after students counted manually by themselves, with me, and then again on

paper atotal of 5 times, they usually learned to count on their own.

Ones 01234567829
Tens 10 11 12 13 14 15 16 17 18 19
Twenties 20 21 22 23 24 25 26 27 28 29
Thirties 30 31 32 33 34 35 36 37 38 39
Forties 40 41 42 43 44 45 46 47 48 49
Fifties 50 51 52 53 54 55 56 57 58 59
Sixties 60 61 62 63 64 65 66 67 68 69
Seventies 70 7172 73 74 75 76 77 78 79
Eighties 80 81 82 83 84 85 86 87 88 89
Nineties 90 91 92 93 94 95 96 97 98 99
Hundreds 100 101....
Figure 2.1 Student Counting Chart: Practicing Counting with GSL and on
Paper in 2005

The worksheets used to keep track of student progress and student levels came
from addition and subtraction worksheets | found in a pile of donated materials. These
were composed of 72 single, double, or triple-digit problems per page. After making a
few copies| cut the pagein half and labeled the parts“A” and “B.” Part “A” was
composed of 40 problems while“B” was composed of 32 problems. The“A” sheets
were given to every other student whilethe“B” sheets were given to the remaining
gudents. The same pattern of worksheets“A” and “B” were repeated for subtraction.

As each of the sudents completed the work sheets the problems were corrected
and then handed back to the students. Every incorrect answer had to be redone by the
student. If the students missed five or more, they were marked in the grade book as
struggling. By recording student progress, both the student and | both could monitor how
they were doing and | would always know what the students were working on. Only

after redoing the incorrect problems did the student receive the next worksheet. | did
17



have a couple of studentswork on single-digit divison and multiplication, but this was
before | discovered even these students struggled with triple-digit subtraction and doubl e-
digit multiplication.

| used class demongtrations, exercises, individual worksheets, and group study
sess ons to teach addition and subtraction. Flashcards and other class games also
gimulated interest in math and studying. Students were grouped according to the
operation on the worksheet that they were currently working on. Students used pebbles,
bottle caps, and chalk marks on desksand even armsto practice counting, addition, and
subtraction. A variety of teaching methods was used with the hopes of keeping student
interest and to cultivate sudent enjoyment in learning.

Cheating in my math classes was minimized as | informed students that the
consequence for cheating wasto mow the farm grass.”> Students do not like this chore
gnceit isdone with a macheteand isvery laborious. A few students tested meto seeif |
would actually follow through. Oncethey learned | was serious, they paid more attention
in class, focused on their own work, and even orchestrated individual and collective ways

of showing me appreciation for the time | spent with them.®

® Note that once students are given an opportunity to learn through an accessible
language, sudent exchanges of answersis distinct from answer sharing and is considered
cheating. Also, mowing the grass at DemoDeaf involves the use of a machete, not a
motorized lawn mower.

® For more details please turn to APPENDIX C. CONSEQUENCES FOR CHEATING
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Observations from the 2005 math program.

After | decided to help students with math | continued to document my
observations of the students when they counted or attempted to solve an arithmetic
exercise. After discovering six students could not count past thirty-one | asked a student
from the nearby Senior Secondary School for the Deaf why thirty-one was a significant
number. The student looked at me like the answer was obvious. He explained that
students learn to count up to twenty-nine or thirty-one because that is how many days
there arein a month.

The students who struggled to count past thirty-one counted as follows, “...3-10,
3-11, 3-12, 3-13, 3-13...” Thismay be because the students are observing how other
students count in the pattern above-- ...20, 1, 2, 3, 4...8, 9, 30... Or the students
recognize the pattern of 11, 12, 13, 14...19 before reaching 20 and are S mply attempting
to do the sameto reach 40 and so on.

Many students struggled with smilar aspects of addition in 2005 (and 2007). For
ingtance, many students did not have ssmple addition answers such as5 + 8 = 13
memorized. Instead, students made small chalk marks on desks or their arms or pencil
marks on paper and then count them up making the addition process very tedious.

Because it took me nearly two months to assess the needs of the students,
teachers, and volunteers, | did not have much timeleft to run the math program.
Although there were about four weeks|eft, ssudents were a so preparing for their annual
national exams and al so cleaning the campus for a PTA meeting. Thisdid not leave as

much time as| would have preferred to work with students on addition and subtraction.
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However, the students who could not count past twenty-nine or thirty-one were ableto by
thetime | left.

Threeimportant program features were real strengths and contributed to the
success of the math program. First, students were able to learn the basics of arithmetic at
thelr own pace. To help students feel less pressure and frustration with math, | tried to
keep it asfun as possible and tried to give one-on-one tutoring as much as possible.
Second, the flexibility of the program gave me, a Signs of Hope I nternational volunteer,
something to teach at any moment. | kept a notebook, chalk, and flashcardsin my
backpack at all times so when the opportunity came to teach the students, | was prepared.
Studentslearned that if | wasin their classroom it was timeto practice basic mathematics.
Third, because | always knew what | was going to teach at all times, | was ableto talk
with teachers more about GSL, about the sophigtication of the language, and to answer
any questions teachers had at any given moment.

After | arrived home from Ghana | continued to think about the program and the
students at the school. | wrote a couple of papersabout my experiencesthereasan
undergrad and gave several presentations. During thistime | was working on finding
waysto improve the program. Asl explained earlier, | cameto believe that the students
and the math program would benefit greatly from formalizing the math program,
increasing the number of Signs of Hope Interns from oneto three, and by adding a
system to more accurately monitor student progress. In December of 2006 Signs of Hope
International asked me act asthe summer coordinator and field facilitator for the 2007
mission. | accepted thisinvitation and later received permission from the organization to

implement the math program with these changes.
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The 2007 Math Program

In 2007 atotal of 47 students were present at the JSS at thetime. Three students
were on aleave of absence due to medical problemsand the JSS3 class had compl eted
the school year. Student ages ranged from 13 to 22 years old. The 2007 math program
was formalized and implemented as an after-school program with afew changes. In
2005 | observed a seemingly natural three-way divide between studentsin the classroom
according to counting, addition, and subtraction. | decided to continue following this
natural grouping of studentstogether in the new modified version of the math program.
However, | added two more volunteersin the classroom to act as group teachers. The
benefits of having three volunteersin the classroom are numerous. Students benefit from
the smaller group S ze, group demonstrations, more one-on-one tutoring, and supervised
peer tutoring. Volunteers also benefit because the program allowsthem to create alesson
plan and formulate expectations for the day’ s work.

In addition to changing the program to an after-school program headed by three
volunteers, student achievement tests were also administered for student group placement
and to monitor student progress. Student achievement tests measured student ability in
counting aswell assingle-, double, and triple-digit addition, subtraction, multiplication,
and division. | eiminated multiplication and divison from the program after having only
s x students successfully compute single-digit multiplication and four students
successfully divide single-digit numbersand then finding that these same students
struggled with double and/or triple-digit addition and/or subtraction. Because the aim of

the program isto help students learn or re-learn bas ¢ fundamental math and to master it,
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| decided to place those students who could multiply or divide single-digitsin groups
where they would master addition or subtraction firgt.

During the assessment phase math achievement data were gathered through math
achievement pre-tests. Tests cover counting, and single-, double-, and triple-digit
addition, subtraction, multiplication and divison. Counting pre and post testing included
having each student count to one hundred in GSL and then again in English written form
in five minutes or less. Every sudent wastested for single-digit addition, subtraction,
multiplication and division, even those who cannot count to 100. The remaining tests
cong st of at least ten problems. Students were considered proficient if tests were
completed with 100% accuracy. However, if a student did not correctly answer single-
digitstests, double and triple-digit tests were not administered to the student.

Students first copied the problems onto a separate piece of paper and then wrote
the answers on this separate sheet. When onetest was completed and the intern saw that
the student had answered with 100% accuracy, the next test was given. After afew
students asked for scratch paper volunteers began to give scratch paper to every student
to useasthey wished. Studentswere given testsuntil they were not able to answer all of
the questions correctly. Volunteersrecorded how far the sudent counted and any other
interesting patterns students exhibited while counting.

Because theinitial tests were an assessment of student math skill level, it was
important to deter answer sharing. To deter answer sharing as observed in 2005, pre-
testing was administered in an isolated room with only one other researcher and student.
A third researcher remained with the class gaining student trust while playing getting-to-

know-you games. Once one student was finished testing, he/she returned to classand
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sent another student in. In 2007 the assessment period took longer than expected so the
third intern was brought in to help with pre-testing.

Post-tests were the achievements administered to students after they have been
grouped by achievement level and have received more ingtruction. Thesetests determine
whether a student moved up to the next level (single, double, or triple-digits) and groups
(counting, addition, and subtraction). 1n 2007 the lagt tests were administered just before
volunteers departed Ghana on July 12.

Two unforeseen factorsreduced the amount of time the after-school program was
held at the school. Firgt, | discovered we had lesstime to tutor and work with students
during the day because the teachers were more consistently in their classrooms. Thiswas
avag improvement from 2005. Second, nationwide e ectricity rationing limited the
program to only two or three nights per week throughout our stay because it wastoo dark
in the evening to teach without electricity.” This meant that students could only
participate in the program once during the week. However, we did go to the schools
during the day and tutored students whenever possble, usually when students had
finished their class exercises and before the next teacher came into the room.

Observations from the 2007 math program.

Throughout the 2007 program my two research assi stants, Amanda Madsen and
LaraLeigh Whitney, and | recorded our observations of the students, teachers, and the

role of the math program. Recorded observationsincluded common mistakes made by

" Aninteresting side note, an organi zation did donate a generator to the school, however,
the school could not afford to continue to replenish the fuel needed to power the
generator.
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students, learning patterns, and methods that were devel oped to teach the students. Next,
| will discussthe observationsin greater detail that were recorded during the assessment
phase and throughout the duration of the program. These observations provide more
detail sabout actual student ability, the current state of student ability at DemoDeaf, and
the student-centered teaching approaches used in the math program. Thisreview
suggests what teaching techniques appear to work well at the school or not at all.

During the assessment phase, we observed differencesin GSL and ASL signsfor
some numbers. For ingtance, the sgn for 16, 17, 18, and 19 in ASL begin with aten and
end inasx or seven or whatever the second digitis. To sgn 16 in GSL one makes the
GSL or ASL sign for six but the pinky quickly slides down the surface of the thumb
twice. The number 17 is sgned by making the GSL or ASL sign for seven and then tap
thering finger a couple times on the thumb. The pattern continues through 19.

Another pattern observed when students were counting 20-30, 30-40.... Students count
“20,1,2,3,4,5,6,7,8,9,30, 1, 2,3,4,5..."” This pattern continued until the counters
reached 100. At first the volunteers thought the students were mumbling sinceit can be
tiring to count 1-100 manually. However, because so many students counted in this
same pattern even when in separate rooms, volunteers began to wonder if this pattern was
related to some linguigtic rules the volunteers themsel ves were not aware of. This pattern
of counting did lead students to make similar errors when they lost track of where they
werein the counting process. By signing 1-9 between the twenty, thirty, forty, etc., the
sgnersoften forgot if they were counting intheir 60’sor 70’'s. Other students would

even count something like“70, 71, 72,73, 74,75, 76, 77,78, 79,6, 7, 8, 9, 80...”
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Ones 012345672829
Tens 10 11 12 13 14 15 16 17 18 19
Twenties 20 21 22 23 24 25 26 27 28 29
Thirties 30 31 32 33 34 35 36 37 38 39
Forties 40 41 42 43 44 45 46 47 48 49
Fifties 50 51 52 53 54 55 56 57 58 59
Sixties 60 61 62 63 64 65 66 67 68 69
Seventies 70 71 72 73 74 75 76 77 78 79
Eighties 80 81 82 83 84 85 86 87 88 89
Nineties 90 91 92 93 94 95 96 97 98 99

100 101....
Hundreds 100 200 300 400 500 600 700 800 900
Thousands 1000 2000 3000 4000 5000 6000 7000 8000 9000

Figure 2.2 Student Counting Chart: Practicing Counting with GSL and on Paper in 2007

A reliability test was conducted in the middle of the assessment phase to check if
the students understood us, the interns/researchers, and if we understood them. To get to
know the students each of the researchers asked the sudents questions about their family,
their age, and how old they were when they became deaf. Each volunteer re-interviewed
five sudents each to seeif we all received the same response. The reliability test showed
that we recelved the same answers at | east 90% of the time.

Student counting skills weretested the same way asin 2005. Firgt, students count
one through 100 in GSL and then again in written English. Counting one to 100 on paper
isimportant because some students may have become deaf after having already attended
hearing schoals. These students may know how to count to 100 on paper, but may not

know how to count to 100 in GSL. We did find one boy who fit this description.®

8 We notified Samud, the Deaf librarian, and he took the student aside that same

day and taught him to count to 100 in GSL.
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In 2007, | continued the use of the counting chart that | devel oped in 2005.
However, | added two more lines to the numbers chart, counting by 100’sand 1000's. A
week into the counting group students began to be tested on counting by threes, fives,
tens, 100’s, and 1,000s before moving on to the addition group. | brought with me some
more teaching materials and learning games for students to use asthey learned to count.

A collection of folder games had al so been donated to the math program by an
organization inthe U.S. beforel left for Ghanain 2007. These folder games had
counting games such as count the clusters of bananas or match the number of bananasto
the numerical number. | also had students count the total number of bananasin arow and
thetotal of bananas on the folder game itself for more counting exercises.

| also had students, individually or sometimesin groups of two, count how many
beans were in little pouches that had been al so been donated by another service
organization. One student counted the fractions of beans. The day-time math teacher
was actively teaching them fractions at the time. One negative result of counting beans
wasthat it made some students hungry—a few students asked if they could eat them. For
this reason using beansin classto practice mathematics may not be appropriatein the
future.

Similar to observationsin 2005, studentsrelied on fingers, chalk marks on desks,
arms, and paper to add. This made addition very tedious, especially long addition. To
help students speed up the addition process several teaching methods were incorporated
into the program to stimulate sudent learning engagement and memorization. These
teaching methods included group demonstrati ons, one-on-one tutoring, games and even

theuse of flashcards. Anintern at the primary school suggested teaching studentsto
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count by two's, three's, or five sto help students speed up the process of adding. Thisis
when | decided to include counting by threes, fives, tens, hundreds and thousands in the
counting group before advancing them to the addition group.

Another area students struggled with was the concept of carrying over when
adding double-digits. For example, when adding 27+ 38 students would answer 515
ingtead of 65. To correct thisthe volunteer responsible for facilitating the addition group
gave demongtrations and had the students show more work directly on the workbooks
they turned in, not on scratch paper. This was helpful because students often miscopied
answers when they weretrying to hurry.

Students al so exhibited common misunderstandings and mi stakes when
performing subtraction operations. The concept of borrowing numbers when subtracting
larger numbers was especially difficult for some studentsto grasp at first. For example,
when subtracting 474 from 540 students would be stuck at the 0-4 and write 4 asthe
answer instead of 6. To help students understand how to borrow when subtracting,
Amanda Madsen, Signs of Hope International intern and also one of my research
assgtants, first had students write out their work in their workbooks. Thiswas dightly
difficult to get students to do because they were used to working on scratch paper and
turning in assgnments separately. As students started showing their work, they began to
answer more of the exercises correctly. Writing the work out also hel ped the interns see
other areas the students were confused with.

Madsen al so discovered many of the students did not recogni ze what the plus,
minus, or multiplication symbols meant. Some studentstried to do all three functions on

one worksheet of subtraction problems. She focused on distinguishing the differences
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between the plus and minus symbols for a couple of group sessions. She created
exercises to practice what she had taught them. For example, one exercise required
sudentsto insert the correct symbol into the equation suchasin 10 ? 7= 3. Asagroup
facilitator for subtraction, Madsen answered problems with students on the chalkboard,
facilitated one-on-one tutoring, peer tutoring, math games, and timed tests.

Students appeared to react well to Signs of Hope volunteers and the math program
in 2007. Students were encouraged to do their own work, and the flexibility of the
program was maintained. Volunteers were ableto implement the program on a minute' s
notice and were ableto adjust the program to fit the needs of the sudents through one-on-
one tutoring, group work, group demongtrations, and games.

In the next chapter | will discuss analyses of the pre and post tests that were used
to determineif the math achievement levelsamong students s gnificantly improved.
Background characteristics such as age and gender are also examined as | search for any
possible learning patterns among students. Inaddition | will exam the field notesto
explore how student confidence levels, student participation in the daily math class, and

other teacher perceptions may also have been affected.
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CHAPTER 3: QUANTITATIVE AND QUALITATIVE ANALY SESOF THE
MATHEMATICS PROGRAM
The mathematics program has proven quantitatively and qualitatively to have

positive effects on DemoDeaf sudents and teachers. A paired-samplest-test revealed a
ggnificant difference in the cumulative pre-program test scores (pass or fail) and the
post-program test scores, t (44) = -5.572, p<.01. The mean of the total post-testing scores
after the program (M = 4.07) was sgnificantly higher than the mean before the program
(M =2.91). Inaddition, no differencesin math ability were found between males and
females or between age groups. Qualitative data reveal the program had a postive effect
on student confidence levels, sudent participation in the day-time math class, and teacher
perceptions of DemoDeaf sudents. In thischapter | will discussthe quantitative and
gualitative findings at greater length. First | will discuss the analyss of the single-,
double-, and triple-digit addition and subtraction achievement tests. Then | will discuss
my analysis of researcher observations and informal interviews with students and
teachers.

Quantitative Analysis of Math Achievement Tests

Counting achievement tests.

At the beginning of the 2007 program, only thirty-four of forty-seven students
tested successfully counted to 100. Of thethirteen post-tested, ten successfully counted
t0 100 in GSL aswd | aswritten English in five minutes or less. Another student
decreased the amount of time to count from twenty-two minutesto eight. One student

struggled to count even after hours of individual tutoring from interns and students. This
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particular student was recognized by peers as very capable outside of class, but during

class she was*“ignorant.”

Brre-test
B Post-test

Counting

Figure 3.1 Number of Students Proficient in Countingin
2007: A Comparison of Before and Afer
Counting Achievement Tests

A paired samplest-test revealsa significant differencein the counting scores
(pass or fail) before and after the mathematic program, t (46) = -3.301, p<.01. This
indicates that the mean number of sudents who passed the counting test after the math
program (M=.91) was s gnificantly higher than the mean before the program (M=.72).

Other interesting observationsinclude that five of the thirteen sudents who could
not count to one-hundred could add single-digit numbers. Thisis possible since the
highest number one needs to be abl e to count to when adding sngle-digitsis eighteen.
Also, five studentsin the 2007 counting group had al so been in the 2005 counting group
two years prior even though each of these five students was able to count to one-hundred
by the time volunteers left DemoDeaf in 2005. Again, four of these five sudents tested

proficient by the volunteer departure date in 2007. This discovery presents problems of
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short term improvement and sustainability. After speaking to the math teachers about
this development, he suggested that the daily math classes begin with counting and basic
arithmetic reviews.

Addition achievement tests.

Ananalysis of the addition achievement test resultsindicate students advanced a
total of twenty-ninelevds, four studentslearned to add single-digit numbers together,
eleven studentslearned how to add double-digit numberstogether, and fourteen students
learned how to add triple-digit numberstogether. Students mastered this basic arithmetic
during the mathematics program.

All students are considered to be proficient once they are ableto answer aten
guestion achievement test with 100% accuracy. The number of students proficient in
adding single-digit numbersincreased from thirty-four studentsto thirty-nine, and the
mean changed from .72 to .83 with a p-value <.05. The number of students proficientin
double-digit addition increased from twenty to thirty-one and the mean increased from
43 t0 .66 with ap-value <.01. And the number of students proficient in triple digit
addition doubled from fourteen students to twenty-eight increas ng the mean from .3 to

.61 with ap-value of <.01. Students al so showed improvement in subtraction.
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BMPrre-test
EpPost-test

Single  Double Triple
addition addition addition

Figure 3.2 Number of Students Proficient in Addition in
2007: A Comparison of Before and Afer
Addition Achievement Tests

Subtraction achieverment tests.

An analys s of the subtraction achievement tests indicate students advanced a total
of nineteen levels; sx students learned to subtract single-digit numbers, eight students
learned how to subtract double-digit numbers, and five students|earned how to subtract
with triple-digit numbers.

At the beginning of the 2007 program only twenty-five of the forty-seven students
were able to subtract single-digit numbers from other single-digit numbers. By the end of
the program, this number increased to thirty-one and the mean increased from .53 to .66
with ap-value of <.01. The number of students proficient in double-digit subtraction
increased from nineto seventeen and a change in mean from .2 to .35with a p-value <.05.
The number of proficient in subtracting triple-digit increased from four to nine, however,

thisincrease was not proven to be statistically significant.

32



Brre-test
B Post-test

Single Double Triple
subtraction subtraction subtraction

Figure 3.3 Number of Students Proficient in Subtraction in
2007: A Comparison of Before and Afer
Subtraction Achievement Tests

Analysis of Background Characteristics

Student gender.

There were twenty-sx male participants and twenty-two female participantsin the
math program. Theresults from independent t-tests indicate no significant differencein
performance between femal e and male sudents on any of the achievement tests. Both
mal e and femal e sudentsin this sudy have comparably low math performance levels.
Thisissmilar to Wilmot' s (2001) findingsin a sudy that sampled hearing boy and girl
studentsin central Ghana.

The fact that there are no significant differences between male and female
students and math performance is interesting given that Ghana' s strong patriarchal
tradition hasthe potential to lead parents (or guardian given the popular practice of
fostering children) to invest more in educating sonsthan daughters (Lloyd et al. 1994).

This aso contradicts studies of resource dilution that suggests parents or guardians invest
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more intheir son’s education (Lloyd et al. 1994) because parents expect he will be the
income provider when heisolder.

Student age.

The mean age of program participants in the study is 16.72. An ANOVA test
showed no sgnificant differencesin performance among age groups. The ass stant
headmagter did explain studentsare not necessarily divided into gradelevels based on
age but on the number of yearsin school (including hearing school s before becoming
deaf). He also informed me that DemoDeaf has begun to accept only students who are
primarily eight years or older into the school because they require less supervison and
can help with personal and school chores. Thisisareal consideration for DemoD eaf
because they are understaffed with only three house mothers to take care of more than
250 students.

Math achievement test analyses are limited to paired-sample t-tests and
independent sampl e tests because of the small number of participants (forty-seven) and
the varying number of tests administered to each student (between two and five), the
unavailability of a control group, and the math mastery pass or fail grading criteria’.
Assessment tests on multiplication and divison were administered to students but
because no students were placed in the multiplication or divison groups, there are no

post-testing resultsto analyze. Double-digit tests were given only to students who had

® Pass or fail grading criteriain this study isused because | had to find measurements that
were not too complicated given that | had extraresponsibilities at DemoDeaf as the group

facilitator for Signs of Hope International .
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proven to be proficient in single-digit addition or subtraction. Similarly, triple-digit tests
were given only if sudents were proficient in double-digit addition or subtraction.
Students were grouped by counting, addition, and subtraction ability as
demongtrated with math achievement pre-tests. Within each group Signs of Hope interns
facilitated student learning by providing group demonstrations, one-on-one tutoring, and
peer tutoring. To advance from single-digits or double to triple-digit addition or
subtraction, students had to pass exit math achievement tests given at the end of every

math sesson.

Qualitative Analysis of Researcher Observations and Informal Interviews

The math program and student confidence.

Students at DemoDeaf appeared to have low confidence levelsin math ability.
Indicators of low sdlf confidence included the preval ence of student negative sdf-talk and
the high frequency of answer sharing among students. Students often res sted answering
problems with interns by explaining that they are IGNORANT, BLIND, or that it istoo
HARD. Theseresponses may be typical for some studentsin thisage group. That
students cond stently answer exercises incorrectly when they do try, however, suggests
that students may not want to attempt solving arithmetic exercises as they may already
expect to fail. The frequency of answer sharing may also indicate that the students expect
to fail and do not want to or do not believe they can answer the problem correctly. | must
note, however, that another possible reason students may practice answer sharing isthat it
may be a culturally valued means of interaction that may not have as much to do with a

lack of sdf-confidence.
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Dividing students into groups by ability did not seem to have negative effects on
students because there were nearly equal numbersin each of the groups, and they all had
friendsin the group. Studentsusually smiled and hurried back to their classrooms to tell
their friends after receiving their group assgnment. Students assigned to the counting
group did seem more eager and excited to start the program than students who already
knew how to add and/or subtract.

There are four mechanisms built into the program that appear to prevent the
decline of student self-confidence. Firgt, students could not compare who finished first or
who may have struggled the most during the assessment tests because they were
administered in separate rooms. Students may have been tempted to compare test taking
time, but assessment times differ by students as each were also casually interviewed by
theintern and shared information such astheir age, family size, and other things they like
to do. Second, to avoid testing students beyond student ability, the number and level of
difficulty of tests varied according to demonstrated student ability. Students who were
not able to add single-digit numbers together were not given double- or triple-digit
addition tests. Third, students were asked to tutor each other or act as teacher aides. As
students had the opportunity to demonstrate their knowledge, the hope was that they
would recognize that they do understand alot and would begin to expect more from
themselves. Fourth, all internsused positive reinforcement, constructive feedback, and
encouragement in math groups. For instance, interns focused on the progress students
made such as decreases in the amount of time to count or number of errors on their

workshests
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In addition to the built in mechanisms there were a few other intern traits or
teaching techniquesimplemented to prevent the decline of student salf-confidence or
even actually promote students self-confidence. These other confidence boosts varied
by interns and their personality. For example, at the beginning and end of every class,
Whitney had the addition group repeat several times statementslike ME CAN and ME
BEAUTIFUL (meaning “I can” and “1 am beautiful” in English). At first the students
took this exercise lightly, giggling and looking down at their desks. Toward the end of
our time at DemoDeaf, however, students appeared to believe what they were sgning.
Instead of looking down, they had big smiles on their face and pridein their eyes.

Another intern attempted to strengthen students  self-confidence by making a
conscious effort to ask students who were struggling in their math group for cultural
information and advice on how to do certain choresat home. Thiswas done with the
hopesthat as students shared their knowledge they could be assured that the intern
believed in their abilities and that individual worth does not soley rest on math ability.
By helping studentsincrease math skill level and individual self-confidence, we also
hypothesized that this experience would positively affect student participation in their
day-time mathematics class.

The math program and student participation in day-time math class.

Both math teachers explained that the students did begin participating morein
class after the math program began by actually attempting to perform cal culations on
their own. Thetwo teachers reported that students were shying away |ess of often and

had been doing more of their own work. One teacher exclaimed, “Even [Aduwa] is
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trying!” Answers computed by students were not always correct. However, getting the
students to participate brought them one step closer.

Student test scores from the day-time classare not used in this analysis for two
reasons. Firg, students were not given tests on the same subject twice. Teachersteach
one unit then move on. And second, the students are so far behind in math skills, as
demondtrated by their achievement tests, and school teststhat it isvery unlikely that
improvement made from participating in the math program would necessarily be
reflected in test scores taken intheir day-time math class. Theresults from a math test
that were posted in one of the classrooms showed that only two students out of 16 passed
thetest with “fair” and “weak” scores. Asteachers began to see studentstrying harder in
classand started learning more about their students from interns, it appeared that teacher
perceptions of students began to become to improve.

The math program and teacher perceptions.

One of the benefits of the mathematics program wasthat it freed internsto spend
more quality time with teachers. Interns always knew what they would be teaching in
their math groups and did not have to spend as much time studying new material. Interns
now had moretime to talk with teachers, observe teachersin their classes, provide GSL
feedback, and to help teach classes when invited. A result of the time interns spent with
teachers, teacher perceptions of student ability appeared to change because they learned
more about the sophistication of GSL and about the students through conversations and
by watching interns help teach in their classrooms. For example, | saw how one teacher
had students sign sentences with while using only one handshape to occasionally review

GSL signs. (Thisteacher had a positive attitude toward Deaf people aready). He was
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shocked and surprised when | informed him that what he and his students were signing
was actually aform of ASL poetry. If | had not sarted the math program and was ill
trying to learn Ghanaian Social Studies, | may have never had thetime to observe his
class or have known to tell him about that form of poetry.

Another example occurred in 2005 when students were taking the national exam.
Students did not understand some of the questions and the teachers becameirate. The
teachers became angry and scol ded the students for not understanding one question in
particular even though it took four teachersto interpret that same question. One teacher
approached me and expressed her frustrationsthat the students could not answer the
guestions after she had taught them. She first accused the students of being lazy. But as
we spoke and discussed the language differences between teachers and the students, her
facial expressions softened. She even said that she then understood how the students
need to be first taught the basics such asreading and al so class material in their own
language beforethey can understand it.

Teachers aso began to learn the importance of facial expressions, body
movements, classifiers, and use of space for GSL by watching internsteach. One day a
teacher wrote information on the board about how to prevent the spreading of AIDS and
read it back to them verbally with afew signs. The sentences on the board started with,
“Communicable diseases...” Students were not responding to the lecture. Finally, a Deaf
Signs of Hope intern stood up and reviewed the lecture with the students using strong
GSL or classfiers, facial expressons, and space. Students asked questions about AIDS
such as, “If | shareabowl of fufu with someone with AIDS, will | get gets?” Teachers

garted gathering around the window and door of the classroom exclaiming, “ They
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understand! They understand!” Unfortunately, after seeing how well the Deaf intern was
sgning, several of the teachersautomatically said they will never bethat good with GSL.

To measure program effects on student confidence, student participation in the
day-time mathematics class, and teacher perceptions of students, observationswere
recorded by myself and two other research assistance, Amanda Madsen and LaraLeigh
Whitney in 2005 and 2007. The observationsand informal interviews were coded and
analyzed with the assstance of NVivo 8 software.

The coding scheme | used to assess impact on student confidence includes nodes
on engagement/participation, observations of students, interaction nodes between
students and teachers, volunteers, and other students. | used the student engagement node
to look for instances where volunteers or teachers noticed a change in the frequency of
participation among individual studentsasan indicator of increased student confidence.
However, increased confidence may also be aresult of feeling more at ease or
comfortable with Signs of Hope volunteers or even the different teaching strategies and
techniques volunteersingtitute in class. For thisreason, other interaction nodes on how
students interacted with teachers, volunteers, and peersare also analyzed for changesin
interaction type. The effects of grouping students according to math skills on confidence
was determined after cons dering the reactions of students upon receiving group
ass gnments and other comments made about the other groups throughout the duration of
the program.

Other nodes were created to capture student participation in the day-time math
classand teacher perceptionsand attitudes. To assess whether student participation in the

day-time math class was affected, the documented informal interviews 