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Learners with special needs in education are of diverse categories andm physical
disabilities (PD). Among the PD are those with postures that make them strain when they stay in a
given position for long. This affects their learning ability by reducing their ease in the manipulation
of math concepts as a result of poor fine motor coordination. This study focused on learners with
poor fine motor coordination. Mathematics has been the worst performed subject among learners
with PD in the Kenya Certificate of Secondary Education (KCSE) as indicated in the results from the
year 2008 to 2013. The mean scores were 1.102; 1.004; 1.502; 1.342; 1.209 and 1.303 respectively.
This was below the national average of 3.155 over the same period of time. Traditional mode of
instruction (TI) had been the only method of teaching the learners. There was therefore need to
device ways that would enable the learners to participate in learning with ease. Computer based
learning (CBL) had been reported to enhance the teaching and learning of complex concepts in
accounting and physics and could as well provide solution in the teaching of mathematics among the
learners with PD. The purpose of this study was therefore to establish the Effects of CBL use on
Mathematics Performance among learners with PD in Secondary schools in Kenya. Objectives of the
study were to; Asses the instructional strategies used in teaching mathematics to learners with PD in
secondary schools in Kenya, Determine the effects of CBL use on mathematics performance among
learners with PD in secondary schools in Kenya and establish the challenges faced by the learners
with PD in learning mathematics using CBL methods in Kenya. A pre-test quasi experimental and
correlation research designs were employed. Winnie and Butter, (1994) model was adapted and
conceptualized for this study. Population of the study was 156 fsrm three students and 7
mathematics teachers. Saturated sampling technique was used to select 128 form three students and
the 5 mathematics teachers from three secondary schools for learners with - PD-in Kenya. The
instruments used were Computer Assisted Statistics Text (CAST), Student Interview Guide (SIG)
and Focus Group discussion for Teachers (FGDT). Validity of research instruments was established
by experts in the department of special needs education. Reliability of student questionnaire was
established using Cronbach’s Coefficient Alpha and accepted a 0.70 or above at p value of 0.05.
Quantitative data was analyzed using Analysis of variance and Pearson’s product moment
correlation. Qualitative data was analyzed for content in emerging themes and sub-themes and
reported verbatim. Findings of the study revealed that the teaching strategies adopted by the
teachers were mainly: chalk and tali, with much emphasis on Individualized Educational Instruction
and collaborative teaching. There was statistically significant difference in the use of CBL method
{F (2,125) =33.14, p=.000} compared to the traditional method. The study also revealed that
students experienced challenges such as unmodified input systems of the computers that suited
learners with PD, inadequate computer software and teachers competence in the use of CBL. The
study recommended provision of diversity of mathematics software tailored towards the needs of
learners with PD and modifying the input systems in computers to suit learners with PD. The
findings will help the ministry of education and other relevant stakeholders in developing a method
that could improve the performance in mathematics among the learners with PD.
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CHAPTER ONE

INTRODUCTION

the background information, statement of the problem, purpose of the
study, research questions, research hypothesis, scope of the study,
ly, limitations and delimitations of the study, theoretical framework,

and operational definitions of terms used.

 the Study

' recognized worldwide as a vital tool for survival particularly in areas of
: gy Mathematics education tﬁerefore has increasingly become science and
nted. The 21st century has witnessed an advanced development in information
nd technology (ICT) through the introduction of undersea fibre optic cables
Wbrld through the computer (internet), making the world a global village
er, 2006). Further to these, there has been an increase in access to computers
us advancement witnessed in computer hardware and soﬂwafe engineering

ed in the lowering of the prices of desktop and laptop computers, (Garrison &

03).

chnology is an interdisciplinary field which is comprised of a diverse set of
5 and knowledge domains, (Bhagwan, 2005). It is mainly concerned with the use of
of instructional modes that aids in simplifying abstract concepts during the

learning process. Computer Based Learning (CBL) refers to the use of a computer



rial in the teaching learning process. In the process, the teacher gives
ections in a programming language, use the computer as a tool using in-
s word processors and spread sheets or as a tutor the learners take drills,
- exploration tools or simulation, and at times test using the computer

06).

Information and Communication Technology (ICT) tools and programs
~world. Instructors are supplementing the traditional lecture with teaching
. 1asize understanding of concepts, active learning, and relevant applications
: Kinney, 2001). It is widely accepted that solely addressing the mathematics
is not sufficient (Hall and Pontoon, 2005). Math anxiety, negative attitudes,
Is, and lack of responsibility for learning are also being addressed. In a recent
i‘lﬂ Bank (2008) it is made clear that the Jordanian educational system, like
systems in the Middle East and North Africa (MENA?égion), depends heavily
definition, knowledge of facts and concepts. It fails to concentrate on learning

of new approaches or techniques that reinforce creative and critical thinking

ucation a branch of education technology emerged as a discipline in the 1920s,
10logy was developing rapidly (Hughes, 1962). A visual instruction movement
encouraged the use of visual materials to make abstract ideas more comprehensible
: bund technology improved, the movement became kﬁown as audio-visual

cators at that time viewed audio-visuals only as aids to teachers. Not until World
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rmed services used audio-visual materials to train large numbers of persons in

1e, did the potential of these devices as primary sources of instruction become
er & Martin, 1991). In the 1950s and '60s, developments in communications
concepts led to studies of the educational process, its elements, and their
(Hughes, 1962). Among these elements are the téaéher, the teaching methods, -
eyed, the materials used, the student, and the student's responses. As a result
e field of audio-visuals shifted its emphasis from devices and materials to the
he teaching-learning process. The field was now known as audio-visual
nd educational technology, and audio-visual materials were viewed as an

educational system (Laswell, & Dwight, 1948).

gy improved, educational capabilities increased correspondingly. According to
. ierr ;(2006), the emergence of inexpensive computer technology and mass
including optical Vidéodiscs and compact‘(fSkS, has given instructional
tools with which to work. Compact disks (the CD-ROM and CD-I) are used
ounts of data, such as encyclopaedias or motion pictures. In the new interactive -
with computers and CD-ROM, CD-I, or videodiscs, a student who is interested
pic can first scan an electronic encyclopaedia, then view a film on the subject or
topics at the touch of a button (Garrison & Anderson, 2003). These teaching
the advantages of reference materials, still pictures, motion pictures, television,
. gd instruction. With even newer technologies now being developed, such
afe now commonplace in homes for both entertainment and educational

ng to Hung and Khine (2006); the appearance of microcomputers has initiated




| implementation of an increased variety of instructional strategies, such as
deling. Significant CBL projects emerging from these efforts in the early

Programmed Logic for Automatic Teaching operations (Sherwin, 1978).

ument the immense benefits that these materials bring to the classroom. For
Khine (2006) asserts that calculus students who used mathematica (a
are) were better able to make connections between numerical, graphical and
tions than students learning via traditional methods such as lecture method,
: book and pencil exercises and teacher-centred teaching. The assertion is
g and Khine (2006) who found that engineering mechanics students who used
problems requiring calculus more conceptually when compared to students
onal methods such as lecture method, historical method, book and pencil
her-centred teaching focusing only on the procedures. Hung and Khine (2006)
ters can make a unidue contribution to the clarification and correction of

>ld misconceptions of phenomenon by visualizing those ideas. For instance, he
t the computer can be used to form a representation for the phenomenon in which all
and Mathematical wave equations (trigonometry iii) are embedded within the
and reflected on the screen by the use of graphics and visuals. Such use, according
Khine (2006) makes the computer an efficient tool to clarify scientific

ng of waves and other Mathematical topics.

two decades or so, technology has had a significant impact on the educational

er stressed the idea that new technologies will force us to shift from teaching to



, 1999). Research into teaching and learning with new technologies is
amic, high-profile and relevant area of educational enquiry (Muller, 2006).
y is probably one of the most exciting innovations in the information age.
ultimedia technologies over the last decade has brought about fundamental

ng, entertainment, and education (Ndrhayati & Siew 2004).

ies and applicatiohs are probably some of the most exciting innovations in
ation evolution. They helped and got help from the Internet and other
computer inventions. Multimedia has the potential to create high quality
nts, with the capability of creating a more realistic learning context through
a. It also helps by allowing all learners even those with physical disabilities to
rol of the classroom especially when the class size is large. For effective learning
lere is active interaction of both cognitive and psychomotor dormains, (Hung &
 learner writes down with the limbs what he has understood and for a learner
tor coordination is impaired due to disability, use of adapted computers will
by increasing the speed of manipulating the tasks. Mathematics as a subject
f manipulation and with the degenerative disorders in limbs among the learners
arning is inhibited. Retention improves with psychomotor. By allowing a learner
, interactive multimedia can provide an effective learning environment to learners

ie & Liu, 1996).

> mathematical achievement of high school students in Nigeria who were randomly

mputer based learning (CBL) or traditional instruction (T1) revealed a significantly




c BL assisted group (Olusi, 2008). CBL has also had positive effects for
cSweeney, 2003), psychology students (Brothen & Wambach, 2000), and
nnafin & Foshay, 2008). In all vthese studies however, little is mentioned
"BL on mathematics performance and motivation towards the subject by

disabilities in Kenya.

a ing (CBL) is a téchnology with enhanced kind of learning which offers
over traditional schooling. Although this field has witnessed a huge progress
ve teaching strategies for the learners with disabilities in general, there is
in as far as improving the mathematics performance for learners with PD is
and Johnson, 1995). There is great number of the learners with physical
cannot study because of their physical conditions. This modern system of
‘gedi to provide them with an equal opportunity to study, as their regular friends
5. It was reported to also inéreasé;nioti\'ation amongstv this category of learners and
anipulate learning materials with ease hence ‘increasing their ability to achieve
ects like accounting (Kagan, 1990; Lerman 1997). While proper access to
ilities is gererally of primary concern, access to the curriculum and learning is
rtance to children with physical disabilities, (Kagan, 1990). Computer based
clude the use of head pointers or head mice (particularly optical); keyboard/mouse
ties and key guards; overlaid keyboards; predictive word processors; switches

systems; touch pads; tracker balls and speech recognition, (Johnson & Johnson
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that computer based techniques can be used both as a replacement for
ches and for instruction that do not result in learning. It is the teachers’
1g of information and communication technology (ICT) supported tasks,

realize their own potential, and that of technology (Scot, 1997; Davies &
oduces positive results in the teaching of difficult subjects or where pupil |
au, 1990; Alessi & Trollip, 1991; Blomeyer & Martin, _1991; Garcia,
; Kiboss, 2002). The authors concur that CBL is an effective tool for
nts’ performance by motivatiﬁg them in learning. Instructional technologies
s an effective component in any area of subject matter when instructional
id the practical significance of the new methods and delivery systems,

, 1991; Crawford, 1999).

achers’ failure to model the use of the technology in their teaching may be
of training on the use blfutechnology, lack of conﬁgence in the new medium and
ding put in the inffastructure in schools, (Gaed, 1995; Davies & Selwyn, 1999).
rtcomings, computers open new ways of learning which go beyond the traditional
ity, help teachers to do better what they already know (Bostrom, 1982) and act as

~ existing practice, (Philips, 1984; Boucher, 1998). They also stimulate the
imate and social interaction among pupils, (Papert, 1980; Crawford, 1999). This led
CBL to be used in the teaching of mathematics in secondary schools in order to

effects on learner’s performance in mathematics.




f the learners with PD date back to post Second World War period, when :
een injured in wars were put together to be facilitated through provision
(Christensen, 1997). Some of the earliest schools that were sta}rted in
the education of children with physical disabilities included Dagoretti
was started in 1961 by the Red Cross Society and the Joytown School for -

d in Kisumu that was started in 1962 by the Salvation Army.

‘numerous research on the positive impacts of CBL in foreign countries and
learning including institutes of technology, polytechnics and universities in
hool Mathematics teachers have done very little to introduce the same in their
and learning process. With the Free Day Secondary (Education (FDSE)
Cenya Government, secondary schools are increasingly acquiring computers for
subject which is an optional subject, thereby ensuring that the infrastructure is

ting implementation (MOEST, 2003-2004).

ackground to the study

gmg the learner as an “agent,” the theories recognize that a student does not
the surroundings and receive information available but also steps forward to
d seek specific information from papers, text books or the teacher. The method
; cts elicit information that the student seeks for the purpose of guiding subsequent
acting. The studént develops problem- solving skills by organizing the in;[emal and
ctional events. The internal factors are the child’s maturation level and intrinsic
rium while the external factors include thé social transmission of knowiedge and

a experience to influence development.




ind of the learner processes information through the following

The encoding stage is where the message is put in some form
; could be physical touch; visible movements of some portion of
 for speak pictures or writing; the transmitting in the signal stage
ssage via a medium; Perceiving stage is where the receiver puts the
, foﬁn that will make it more understandable while the decoding
s interpreted by the receiver; and the understanding stage is where

as intended by the sender.

V, then stored as procedural, declarative or conceptual knowledge.
e information that relates to action rules. This is classiﬁed according
roperties. Declarative knowledge is descriptive information (Kibsss,
is referred to as schema, mental structures. This knowledge remains
-ea:rning. Tact imowlédge is the knowledge that influences cognitive
is not aware. Conceptual knowledge is information about the physical,
aferial world as in the knowledge base represented in Table 1.

on of knowledge and employment of knowledge

dge(Storage) Employment of knowledge (Retrieval)
Procedural  Contextual = Cognitive Total
knowledge  knowledge  complexity cognitive

system
20% 25% 30% 15%
Intellectual ~ Contextual ~ Cognitive Creative
skills skills strategies process
Practice Problem Complex Self-
strategies oriented problem directed
strategies strategies experience




emata by which they use to organize their perceived environment
structures are used to identify process and store incoming information.
milation, the individual attempts to place new concepts into existing
base. When new information does not fit into existing schemata, the
_néé into which the new stimulus is placed or the e'xi‘sting schemata is
ause of ihe shift in focus from the traditional schooling paradigm to
emphasis on thinking skill can be developed. The process puts the
power more in the hands of the student than when the conventional
mnyson & Rasch, 1988). CBL therefore, gets an upper hand in instruction
vledge to learners by (1) presenting information, (2) guiding pupils during
1g practice to pupils and (4) providing assessmer:t (Alessi &Trollip 1991;

1971).

; 1991) outlined stepé for preSenting a lesson. Theybér—e}';(a.)“ gaining attention,
of lesson objective, (¢) stimulating recall of pribr learning, (d) presenting
inctive features, (e) guiding learning, (f) eliciting performance, (g) providing
, (h) assessing performance, and (i) enhancing retention and learning
ps go a long with the internal events, such as alertness, expectance, and
g memory, selective perception, semantic encoding, retrieval and responding,
ueing retrieval and generalizing in the course of the lesson to bring about
L extends on the senses of the learners and hence facilitates their learning,

d motivation.



formation processing in the mind and the computer does not imply that
n between thought processes and the functioning of a digital computer.
é is only syntactical and minds are semantical in the sense that they
| structure; they have content (Rutkowska & Crook, 1987). Information
involves more than the manipulation of symbols (as a computer does) but

d meaning to the symbols.

i:he learning environment is organized is also important because learners
s taught in a single exposure of teaching. There is need to create a barrier
is conducive for learning, that which accommodates the learners with
and to employ effective approaches that will suit the nature of diverse
-'ﬁonsfif the learners’ motivation and interests are to be sustained. This entails
activities which may involve the use of interactive multimedia to support
te collaborative groupings that are likely to énc—zéﬁfége learners directly with

terials, (Gavora & Hannafin, 1995).

n about the learner, which guides the theory and research, is that the learner is
ng agent, (Winnie & Butler, 1994). Classifying the learner as active implies that
tinuously involved in cognition about self and environment. Cognitive processes
the understanding of how human-machine interacts in a learning process,
). The mind is a biological and physical organ that does the work of information
; jg"t is divided into unit areas. The working memory is the metaphorical mental location

ation is processed using neuropsychological properties (Heartel, ef al., 1981).

11
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iters involves children working in-groups. The presence of a number of

und a computer offers an important social dimension to educational
] ter acts as a stimulus for the discussion and exchange of ideas, often
as members of the group act collaboratively to solve a problem presented
ell, 1991). Davies & Selwyn, 1999) observes that computer-supported
rgely about emphasizing social interactions as learning is not only about
bwledge but is alsci part of a social context in which the students live.
esearchers such as, Hung and Khine (2006) and Bollinger (1986) have
otential benefits of using computers in Mathematics education, an area that

f challenges to learners particularly at the secondary school level.

s context-related, as well as a process that develops through culturally related
needed is a new conception of the mind, not an information processor but a
stem that exists equally well within an indivigdii_éilf“s brain and that has in it tools,
ymbolic systems used to facilitate sociél and cultural interaction, (Rotlinson,
wards, 1998). The theory reveals the presence of two levels. Mathematics is one
based core subjects which has existed in the secondary school curriculum for a

plays an integral role in education, (Government of Kenya, 2002).

knowledge that Mathematics and Sciences subjects (Biology, Chemistry and
a thorn in the ‘flesh” of most high school students in Kenya (Chiriswa, 2002;
This fact is illustrated by the persistent poor performance by most of the students

cts. The dismal performance, according to most researchers could be attributed to

12



ﬁle learners with physical disabilities perform above the grade C in their
ondary Examination. This could be due to the fact that the curriculum
the way it is presented to the learners with physical disabilities or in the
ined. Disabilities may range from psychological to physical conditions
physical disabilities find it hard to find a learning facility that can fully
eeds, (Chr_istenten, 1997).With the advent of internet, a new learning

as a perfect solution for these special group, (Ogunyi & Kiboss, 2002).

dy had been conducted in Kenya to collate views of teachers and learners
. der to establish the relationship between the mathematics performance on
| e of CBL with specific reference to the learners with physical disabilities on
Thls study therefore was to bring into focus the use of information and
;iﬁchnology (ICT) in the teaching of mathematics with the objective of
hether the perception of ICT ﬁd.igntial in classroom instruction in Kenya could
:dentsvlearning qf mathematics. Computer based learning (CBL) in Kenya may
instruction that does not only present information just like a book, video tape or
also controls information during the teaching-learning process. It is interactive in
interacts with the hardware, software, and the subject matter (Gavora, &

95; Crawford 2000; Kiboss, 2002).

of the study was on the use of CBL that is able to present lesson content and offer
) students in the acquisition of knowledge and skills in the classroom. The reality of

educational use of ICT is its perceived strength of encouraging active classroom

S
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eacher, the students and the content rather than the passive intake and
nt in most traditional classes, (Eraut, 1991; Fisher, 2000). This falls in
ories of instruction that recommends that teaching should be related to
nment gf the learner, (Kagan, 1990; Lerman, 1997). This brought out the
ative CBL prograrrirrie that emphasized peer interaction in the context of
vestigated its effects on cognitive and affective domain in the _1earning of

he students with physical disabilities, (Johnson & Johnson, 1995; Kiboss,

Journal of Information technology for Teacher Education 9(3).199-213
e on Teacher/pupil perspectives on computer-augmented physics lessons on
yan secondary schools. He used selected secondar~ schools for the non
1 in the then Rift Valley that sampled 1200 population. Instruments used were
and interview schedules and used only- multiple regression analysis in
tive data. Kiboss (2000) observed that cooperative learning like the use of
ignificantly higher achievement in sciences among secondary school students

n the traditional teaching methodologies.

xollip, (1991) on the other hand, in their book; Computer Based Instruction

D ~ elopment; concurs with Kiboss that using computer based learning produces

h performance than using traditional mode of teaching. However, these authors

the effect of CBL among learners with disabilities with specific reference to

ubject. In their analysis however, they did not used Pearson’s r which would have

15



ection of relationship, whether positive or negative, established the

nship and guide the researcher in either accepting or rejecting the null
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vl disabilities are not just those on wheelchairs and thqse with mobility
specifically focused on those with no or weaker upper limbs due to
poor co-ordination or degenerative disorders, affecting their learning ability
gree of concentration in studies. Mathematics subject in the present 8:4:4
compulsory subject and have not been offering room for adaptations in the
| either as a subject or in examinations to suit the learners with physical
ree class is a crucial stage that require the students to master the concepts of the
to perform well in form four examinations and in life thereafter. However, it
:peffonned subjéc? among the learners with PD in the Kenya Certiﬁ—c:ge of
' tion (KCSE) as indicated in the 2008 to 2013. The mean score in 2008 was
was 1.004 in 2010 it was 1.502; in 2011 it was 1.342 in 2012 it was 1.209 and
5303. This was below the national average of 3.155 over the same period. The
9 ted national mean is 12.00; hence the need to determine the reasons behind this
the mathematics performance among learners withi PD. Literature exists on the
“  on academic achievement of regular learners in various subjects like accounting
s but there was still a need to look into the effect of the same on learners with physical

with specific reference to mathematics subject. Therefore the research established the

16




‘mathematics performance among selected learners with physical

ools in Kenya.

y was to establish the effects of computer based learning use on

mathematics among learners with physical disabilities in secondary

dy were‘ to; -

;onal strategies used in teaching mathematics to learners with PD in
Is in Kenya.
effects of CBL use on mathematics performance of learners with PD in
'oois m Kenya.
challenges faced by the learners with PD in learning mathematics using
.in Keﬁya.

tions

following research questions were sought in the study.
ional strategies are used in the teaching mathematics to secondary school
in Kenya?

nges do learners with PD face in learning mathematics using CBL methods?

f the study

the following hypothesis were sought in the study.
0 effects of CBL use on mathematics performance among learners with PD in
ols in Kenya.

17



dy

sabilities have enormous challenges in their learning. This is because

tructions is mostly tailored towards regular learners. The schools invest in
the purpose of storing records and assessment but it should also be used for
. The Phocomelia learners will find it difficult to handle eomplex subjects
se with poor motor coordination experience the same. The use of CBL
ause it would make these learners manipulate difficult topics with ease by

using head pointer instead of fingers.

study were also expected to help the Ministry of Education and relevant
v lop a method that could improve the performance in mathiematics among the
al disabilities. The findings were also hoped to improve the teaching of the

le the teachers develop a good learning resource for the physically disabled

f this Asmdy may initiate changes in one or more of the instructional modes in
athematical achievement for all students. With information about the potential
er-assisted instruction, institutions can invest their resources wisely. It may
research into ways to transfer what is successful in residential developmental
ses to improve learning among physically disabled children.

' Ie Study

carried out in the following three secondary schools for the physically handicap;
dary school in Kiéumu county, Joytown Secondary School in Thika, Kiambu

Portriez Secondary School in Mombasa county. The study sought to establish how




uenced the student’s achievement in mathematics among the learners

fhe interviews were rather limited despite a lot of | effort put in by the
at all the necessary information was captured. However, this did not affect
1se the questionnaires took care of most issues. The number of schools with
ically disabled in Kenya were few and all of them were involved in the
10 simple random sampling was conducted.

mework

nework of the study was based on B.F. Skinner’s ‘black box’ theory and
wct.ion. B.F. Skinner’s viewpoint is based on a definition of learning as an
:_in behaviour (Skinner, 1950). The potential of the computer as a teaching aid
g design sophisticaﬁon. Computers can be prograrriﬁéd?o judge student input-and
éach individual's level of mastery. In a tutorial mode, computers can present
ut and require mastery of each step in ways that were not possible with the early
itivity of the instructional designer to alternative patterns of student learning is the
full use of a computer capacity. Simulation-using the computer to model a real
ables even greater sophistication, allowing realistic reactions to student input. Well-

tual games can provide pertinent environments in which to practice important

skills.

"of this theory is that the learning process is based on the principle of reinforcement

mulus-response schema is based on the operant conditioning whereby an entirely new

19




amiliar stimulus that is, computer instruction is equated to the conditioning

: The classroom is equated to the ‘black box’, with the computer as the device
tudent to give desired behaviour of positive results from the learning process.
has to present a stimulus, give feedback to the student’s response (to the
s desired responses. The behaviour to be learnt has to be split up in small
r tasks) which are presented to the student. The desired behaviour is reinforced

the computer since it can go over and over a given concept several times based

ncept of programmed instruction emphasized the need for total educational plan
g objectives; arranging subject matter into logical sequences; preparing and
ﬁrograms; and then implementing, testing, and revising them. Skinner shifted the
on away from the teachea'é presentation of information and toward the learner's
especially, reinforcement of that behaviour. His teaching machines provided
struction, which allowed students to proceed through lessons by small steps, at their

ing an orderly sequence, and receiving immediate reinforcement for every correct

t’ emphasized the use of audio-visuals, which are well-illustrated in facilitating

J8

| learning. This is the concept that computer use in the teaching and learning of
s hoped, would bring to the Kenyan classroom sessions. This theoretical framework
acting as a point of reference in establishing the use of computers as a medium of

arning Mathematics education to learners with PD in Kenya.

20




ork

ork adopted was from Winnie and Butter, (1994) a model which was
suit this study. The model identified three variables; Independent

of instructional tasks), the Dependent variables (learner) and
nts that affect learning). Informaﬁén processing gives an explanation
teacher in combination with the CBL changes from that of purveyor of
manager of learning. This means that the prescriptive, one-way teaching,
iedge and skills, must give way to active learning where the learner builds
From the framework, the independent variable is CBL. while the dependent
erformance.

Intervening variable Dependent Variable

Academic performance
e Performance in

" mathematics

e Interest in doing maths
e retention and learning
transfer

|-
gl
I

A 4

|» Government policy
e Culture

-"from Winnie and Butter, (1994).

tual framework of Instructional Information Processing for CBL and T1

Mathematics.

cates that CBL disseminates knowledge to learners by; presenting information,

during instruction, providing practice to students and providing assessment.

2



e of mathematical performance among the learners with PD because CBL
ntion, informs learners of lesson objective, stimulates recall of prior
timuli with distinctive features, guides learning, elicits performance, provides

and enhances retention and learning transfer.

[MASENO UNlVERSlTY\
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r Assisted Statistics Text. It is dynamic mathematics software that joins

metry, algebra and calculus provides three different views of mathematical

Instruction: Refers to tuto'rialrs, drill-and-practice, graded assignments, and
. ;é.étivities delivered by computer as a supplement to traditional teacher-directed
| ; also referred to as computer-based instruction (CBI) and computer-
ted instruction. in
i..earning: This is the use of computer technology for learning.

Learning Methods: These are computer technology approaches used for
aching and learning mathematics.

ning Systems: Software provided by textbook publishers to complement a
book. The software includes features such as homework, quizzes, tests, tutorials,
| , and online tutoring.

iated Instruction: Refers to a thorough explanation of concepts using

ractive multimediz software, which usually includes activities requiring student

in éraction imbedded in the instruction, online assessment with immediate feedback,

8

5
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e management features to track student progress. The software uses text,
sound, animation, video, and pictures to present information.

ers: Condition where the upper limbs (hands), though they appear normal

weak due to disorder of the muscles and/or bones to the extend that they
‘perform the required functions adequately without external aid.

omputer spft ware for teaching and learning resources in mathema‘;ics. It is
amic mathematics software that joins geometry, algebra and calculus. It
des three different views of mathematical objects: a Graphics View, a Numeric
View and a Spreadsheet View.

This is the using of the construction tools available in the tool bar to do
netric constructions with the help of m‘ouse.

Processing: This is the reducing information from the outer world analyzing and
preting and giving a feed back by a learner.

;This is the subject thaf “deals with addition, subtraction, multiplication and
sion of numbers.

Achievement: For the purpose of this study, mathematics achievement will be
ned as the score on the posttest, which is the final exam.

i,.performance: Refers to the score obtained by the students in the final exam.
i. View: This is where the mathematical objects are organized as free band
"pendent objects. If a new object is created without using any other existing
objects, it is classified as a free object. If a newly created object was created by using
other existing objects, it is classified as a dependent object.

;Physically disabled condition where both the hind and the front legs are missing.

23



a condition where the learners’ limbs are so affected that they cannot

e them effectively in learning without external aid or adaptations.

iction: Face-to-face instruction delivered by a teacher dispensing knowledge

\strating skills using lectures sometimes integrated with discussion and

of Teaching: It is any teaching methodology used by the teacher apart

omputer based learning.
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CHAPTER TWO

LITERATURE REVIEW

ltcchnolog'y to supplement traditional instruction and to deliver instruction
ts is a recént development. Although considerable research indicafes that
ruction can héve a positive impact on learning for students of all ages and in
ﬁ‘t areas, the research is limited and inconclusive for students with PD in
cs. Some researchers think that CBL has great potential for improving
ation. Others contend, however, that developmental students need personal

instructor and other students, (Kinney & Robertson, 2003).

is the subject of many research papers in trying to evaluate methods that can
: :s’ ability to interactively be involved in a class. This seems to be particularly
: currenf Igt;rnét wireless connecﬁvity environment where stude;l‘g éan be
gh having or using those tools. Through providing the ability for students to use
their education besides using them for entertainment or social activities, this may
Ve impact on education. The literature reviewed on Computer use in teaching and
ematics in secondary schools, instructional strategies for teaching mathematics to
PD, effects of CBL on mathematics achievement of learners with PD and

ed by learners with PD while using computers and suggested strategies that can be

ract the named challenges.
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in teaching and learning mathematics in secondary schools

wyer and Margot (1975) in a report about ‘project solo’ — a project about people
ter learning carried out between 1970 and 1977, elaborate experimentation
-of using computers in high schools was carried out and computer-related
for secondary schools developed. The project which was jointly supported
;cience Foundation and the University of Pittsburgh focused upon computer-
ning in secondary schools, engineering and other ﬁeids. The primary objective of
ﬁ stimulate students to analyse, synthesize, evaluate and apply Mathematics on
ng algorithmic problem solving and student-controlled computing as catalysts
04). The more than 100 computer-augmented, curriculum modules produced by
.;designed to help high school students use a computer as a tool in exploring
'ciples_from topics in high school Mathematics (Hung and Khin¢, 2006).
:"qrcebbﬁk for algebra, which was authored by Dwyer, who was the director of
Mérgot a researcher with the project, illustrates how the ideas for teaching apd
atics emanating from project solo can be used in high schools in Kenya that
j'*omputers (Hung and Khine, 2006). Many current students lack investigation and
‘?« Is (Oduor, 2009). The capabilities of computers to assist students discover and
"bvious (Bhagwan, 2005). Computers provide instant calculations and rapidly
"_ics with which students can make and test conjectures. Many Mathematical
ges are open-ended tools, adaptable to a range of learning and teaching needs and
g & Khine, 2006).

¢ available that can solve most of the exercises in today’s Mathematics textbooks

2005). The widespread availability and use of Mathematical manipulation software
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t changes in emphasis and paradigms used in school Mathematics.
uded that 75% of all problems in high school algebra could be solved
ly by symbolic manipulation software. In his research findings, he asserts
ore Mathematics in less time with broader conceptual understanding using
n software than from traditional instruction. Prop'er' use of symbolic
e with application problems would change the focus of instruction and
a conceptual and applied understanding of real-world mathematics

$2003).

k and Turner (2006), teachers must feel comfortable using computer
an awareness of applications and how computers can Be effectively
g situations. The use of computer technology in Mathematics teaching and
gest, should be a (;ommonplace to teachers as using the chalkboard and
? This is due to the' fact that technological aids 'élﬁw greater realism in
in turn calls for re-examining the contént of teaching and learning of
ther, according to Nievergelt, (1986) in Hung and Khine (2006); the
nicrocomputers has initiated graphic animation and implementation of an
of instructional strategies, such as simulation and modelling. Significant CAL
g from these efforts in the early 1970’s included the PLATO IIl and IV

gic for Automatic Teaching operations).

i) list the aims of school Mathematics for East African countries as to: develop

lls and understanding of number patterns shapes, together with social, domestic
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ations; instill into the students deductive and critical methods of thinking
_independence; train students in generalization and lead to an improved
of communication both in language of instruction together with scientific
er in elaborating on mechanisms of achieving the aims, he falls short of
»j-:?.' ate communication both in language of instruction together with scientific
'T: be achieved. It is the contentipn of other scholars that these aims are
and it is only through positive reinforcements by using computers in
g/leaming among other instructional tools that the teacher can confirm
struction (Omwenga, 2005). This link would be achieved probably better

uters as a medium of teaching and learning mathematics.

research findings on the influence of teachers’ assessment in enhancing
e in Mathematics among secondary school students’ in Mombasa District,
response to the tasks is subjected to spec—iﬁz prescribed objectives. The
the tasks is subjected to a scoring or classificatory procedure by the
makes a reference about the pupil. He further explains that when appropriate
assessment should provide learners, assessors and educators with insights
However, Kwaka does not point out the appropriate feedback for better
puter in its operations gives accurate, instant, visual and audio congratulatory
learner enabling the learners, assessors and educators to have a clear insight

used.
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d reinforcement, Bloomfield (1975) describes continuous assessment as a
of marks over a period of time and their aggregation into a final grade. In

> awarded for class work, homework, practical work, oral or/and project

ll the marks awarded are kept by the teacher for end term analysis. In contrast,
every activity done by the student makes meaningful reinforcement. With
, all assessments would be.instantly awarded, stored, and retrieved by the
motivation. Kieren (1973) records evidence reported from scores of studies
_.a the effectiveness of computer-augmented teaching and learning. The data
mputers can be used very effectively to enhance the learning since its readily

‘major source of reinforcement.

g guage For Learning; which stated that, out of all that we hear and see, we
ough the senses of hearing and 80% or more through the sense of sight; we
that we hear and SO% of what we see and learn. Therefore; the use of
matics classrooms will ensure that students will be able to learn more through
za screen and retain more from what they will learn since the visual
n ore lasting impact particularly in learning. This is in line with a common

ch says that “‘what I hear I forget, What I see I remember and What I do [

his publication in the daily Nation asserts that, one way of instilling computer
basic computer education in schools; teaching of computer skills in schools

o0 come to terms with the use of ICTs in modern life. An enlightened young
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technical skills and talents in transforming the way we apply ICT. Esmond

es to inform that in a bid to set the pace for young people’s initiation into

s

f,allocation of Ksh 680 million for schools was a good start in scaling the needs
ary and secondary schools as recommended by SMASSE which is a national
dary schools mandated to strengthen mathematics and science subjects with
use of computer technology (Esmond, 2011). In all these discussions by these
‘-':-'1_1 seen to be filling the gaps associated with the use of TI among the able
? use among the learners with PD would therefore bridge the glaring gap
n al performance in mathematics among these learncis in secondary schools

is captured

‘ g Computer in teaching and learning mathematics Globally

V) are aids that demand the use of touching, listening or sight. Results from
ws that people learn, 83% through sight, 11% through sound, 3.5% through
touch and 1% through taste (Mondoh, 2005). The use of computers in
truction therefore combines sight, sound and touch components totalling to 88%
ier an upper hand. In the mid-1950s and early 1960s collaboration between
d University in California and international Business Machines Corporation

CAl into select elementary schools in USA (Smith, Stanley, Sherwood and
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s were a linear presentation of information with drill and practice sessions.
ms were limited by the expense and the difficulty of obtaining, maintaining,
puters that were available at that time. Programmed Logic for Automatic
s (PLATO) system, another early CAI system initiated at the University of
1960s and developed by Control Data Corporation, was used for higher
1978). It consisted of a mainframe computer that supported up to | 1000
individual students. According to Sherwin (1978), it was estimated that over

s would be operating in the United States by 1985.

oduced a communication system between students that was a forerunner of
’::iﬁ'mail (messages electronically passed from computer to computer). The Time-
_ifomputer—Control,led Information Television (TICCIT) system was a CAI
Mitre Corporation and Brigham Young University in Utah (Smith ef al.,,

onal computer and television technology, TICCIT was used in the early

an-level mathematics and English courses. With the advent of cheaper and
N al computers in the 1980s, use of CAI increased dramatically. In 1980 only
ool and 20% of secondary schools in the United States had computers for
mall, David & Sandy, 1984). Three years later, both numbers had roughly

the end of the decade, nearly all schools in the United States, and most

s, were equipped with teaching computers.

with far ranging implications for CAl is the vast expansion of the Intzrnet,

ked computers (Deepark and Turner, 2006). By connecting millions of
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vde, these networks enable students to access huge stores of information,
ces their research capabilities (Bhagwan, 2005). Schools are also working to
ters into classrooms. The need for computer literacy in the 21st century has
il strain on school budgets and local resources (Deepark and Turner, 2006).

gled to catch up by pfdviding computer equipment-and instruction and by

t connections available. Apple Computer, Inc. in the USA has provided computer

schools meet their students’ computer-education needs.

chool system in the USA initiated the first full-scale operational computer-
Radio Corporation of America (RCA) to teach large numbers of pupils on a
individual basis (NCTM, 2000). The computer-based instructional system
of teaching and reading Mathematics at elementary school level. Using the
y as 192 students may proceed with their computer lessons simultaneously. In the
'ximately 6,000 ch—ilaeh in 16 schools were involved in the project. Located

s a communications unit that connects with an RCA Spectra 70-45 computer

an, USA.

I n ies himself to the computer by typing his name on the terminal keyboard. He
x where from 5 to 20 minutes of instruction (Carrington, 1993; NCTM, 2000).
‘s as a private tutor, giving immediate reinforcement of correct responses and
kes. Statistics regarding each student's progress are compiled on a battery of
are automatically updated to include the latest student-computer interchange.

n ask the computer for reports on his students.
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~ ber of school libraries have computer labs with computer workstations,
ernet connections (Mahapatra, 2005). Because school libraries often emphasize
media in their collections, they are sometimes referred to as library media centers.
ries further enhance their collections by becoming members of school libréry
lIiOW$ them to share resources with libraries in other schools' (Crook, 2005). As
imatics reforms of the National Council of Teachers of Mathematics (NCTM) of
"m the Advisory Task Force of the Caribbean Community (Caricom), it is
s be able to learn and use Computer Technology(CT) as an integral part of

nathematics (Carrington, 1993; NCTM, 2000).

or islands in the Caribbean such as Cuba, Jamaica, Haiti and the Baharnas have
] teachers with computer literacy skills and integrating CT in various subject
on, 1993; Millér-, -I‘99"6). However, this innovation is not common in mathematics
ling to (Clarke,_2007), integration of Computer Technology (CT) in the
 of Cuba, Jamaica, Haiti and the Bahamas had to be strategic and practical
conomic situation. Mathematics computer' software programs, the graphing
I ) -'-n the internet were becoming more commonly used among different

ies of Cuba, Jamaica, Haiti and the Bahamas (Arnold, 2007).

an contexts, however, these tools were not frequently used or were not always
ers and students in Mathematics classrooms (NCTM, 1991). Selecting

s software such as Math Trek was important in that it had to be interactive
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wards learning mathematics (Pokay & Tayeh, 1997). This phenomenon was

| software programs within learning environments.

E h, (1997) found Math Trek for grades 7, 8, & 9 (MT789) to be useful in
engaging students in classrooms; students’ interaction has been empowering for
the teachers had opportunities to facilitate active lgaming and inquiry. The
b’tor (GC), a commonly used tool in secondary school Mathematics(Wilson &
*as been found to have potential benefits for students’ understanding of functions;
pted that the GC has the potential for influencing the way mathematics is taught and

: in turn would affect the students’ achievement, and their mathematical

according to Education and Manpower Bureau (EMB, 1998), the special

> region gB\Terhment’s five year plan on ICT implementation in ‘schools was
te 1998. EMB, (1998) adds that this five year plan is within education reforms that
p students’ capacities for self-learning, problem solving, information seeking and

thinking as well as the ability to communicate, collaborate and learn.

,T and education in Africa, Farrell (2007) found that there was a great deal of
4 policies for education among the 53 African countries surveyed. South Africa
ﬁ‘;‘a in terms of being able to move its ICT agenda forward. Those countries that are
‘to sustainable economies (Mauritius, Ghana and Botswana for example)

other group making remarkable progress (Karanja, 2011). Mutula (2003) identified
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as high cost of access to telecommunications, government policy towards

n of existing technologies, limited indigenous base and digital illiteracy.

pointed out that Kenya has become the third African country to launch E-
s in sééondary schools after South Africa and Nigeria. In its afficle, Checkpoint
e aims to replace the blackboard with touch screen and students to send
hers through wireless connectivity. However rolling of this program may not be

al areas since they lack the basic infrastructure to enhance this type of learning.

i

«‘f::l’rograms that Support the Teaching and Learning of Mathematics

easy aid to use and one does not need to possess any technical expertise to use
Computers have inbuilt well written'programs that supports the user by providing
b vfhat options are availaoie and helps should the user go astray. Sherwir (1978)
3 .a_re computer pregrams that can be used in connection With exposition by the
ng and learning of Mathematics including; COUNTER-Ais a program which
simple idea; it counts on the computer’s screen. When it starts, COUNTER ‘is
n counting in the usual way 1, 2, 3, 4, ....... and it displays each number on the
_ ‘,ge characters. It has an option of listening to counting as well as watching it.

is a program which is used to draw by giving a simple illustration of what the

to offer in terms of visual aid that can be used by a teacher to explain bar graphs

S a program that draws loci and geometrical constructions. SINCOS —Is a program

nodel that helps explain the meaning of the sines and cosines of all angles, positive
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n the program starts, a circle with horizontal radius is displayed, if the user
- say 450, the radius rotates slowly until it reaches 450 (Wilson & Krapfl, 1994).
er-games or pose problems include; BLOCKS — is a program about arithmetic
;;puter simulates the throwing of three dice, and the numbers shown on the dice
at the bottom of the screen; others include MATHLAP and MATHEMATICA.
"Upport mathematical investigation include; DIAGONAL -Is a program that

th exploration of the diagonals of rectangles (Zammit, 1992).

_‘ady in use in primary schools in Kenya include; TOPGRADES — a program
avid Timm in the United Kingdom 15years ago (Esmond, 2011).This program
he author is now fully used in Kenyan primary schools such as Rusinga Schools,

‘vTBraeside School, Bahati and Mukumu primary in western Kenya( Esmond,

;"zon using technology to support conceptual teaching and learning of mathematics
nyatta university’s department of Communications and technology flanked by
;"anded over graphic calculators, science probe kits and PC tablets from Hewlett-
%‘talyst initiative Project, to Kenya High and Nairobi school mathematics and
IS as a step to ensure use of computers in teaching and learning of Mathematics in

ools in Kenya.
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Benefits of using Computer (CBL) in teaching anmaﬁcs

0 Deepark and Turner (2006), CBL can be adapted to the Mathematical abilities and
‘:;_ the individual student and increase the amount of personalized instruction a
"es. Many students are said to benefit from the immediate responsiveness of
f‘ractions and appreciate the self-paced and private Mathematical learning
it (Crook, 2005). Moreover, computer-learning experiences often engage interest of
otivating them to learn Mathematicé and increasing independence and personal
ty for education. Although it is difficult to assess the effectiveness of any educational
_:hers such as Hazewinkel & Michiel (2001), have reported that CAI is successful
ination scores, improving student attitudes, and lowering the amount of time

ter certain material. While study results vary greatly, there is substantial evidence

enhance learning of Mathematics at all educational levels.

i_ d Michiel (2001) further asserts that ‘The guided drill’ is a computer program
[

Qematical questions to students, returns feedback, and selects additional questiops
sstudents' responses. Computers also can help students visualize objects that are
u ossible to view. For example, computers can be used to display three dimensional
’_ , graphical presentation, histograms, pie charts and bar graphs more conceptually
’ Computers can also be used in problem solving, which involves visualizing,
‘manipulating, analyzing, abstracting and associating ideas (Siddiqui, 2004).
lving often requires skill in reading as well as computing and ability to state
1994). The main step in problem solving is in the use of the computer as a

| to solve the problem, such as performing computations involved in completing the

oof, finding the solution set for the equations or inequalities, checking answers to
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the results satisfy the conditions given and stating the complete answer to the

Weiss, 2006).

?le Mathematics strategies for instructing Students with Physical disabilities

s;; requires the use qf strategies. Because math works with both the concrete and
specific tactics may be necessary for understanding and succeeding in a math
. Math strategies are methods used to solve problems in math. Students sometimes
L\these naturally, but many are taught by teachers. For some students, such as those
lx needs, specific strategies are necessary. There are effective math instruction

for students with disabilities, especially students who have PD.

ebeen five meta-analyses on the subjeét, reviewing a total of 183 research studies
»:j arnine, 2003; Baker, Gersten, & Lee, 2002; Browder, Spooner, Ahlgrim-Delzell,
fakeman, 2008; Kroesbergen & Van Luit, 2003; Xin & Jitendra, 1999). The studies
in these méta—analyses involved students W;t; ab‘Variety of disabilities—most notably,
), but other disabilities as well, including mild.intellectual disabilities, AD/HD and
orders. The meta-analyses found strong 'evidence of instructional approaches that
help students with disabilities improve their math achievement. The National
Advisory Panel Report, (2008) investigated successful mathematical teaching

ind provided additional support for the research results. According to these studies,

ds of instruction show the most promising results.

Systematic, detailed instruciional approaches in which teachers guide students
ined instructional sequence. Within systematic and explicit instruction, students

' arly apply strategies that effective learners use as a fundamental part of mastering
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astruction, through which students learn to manage their own learning with
ing or solution-oriented questions; Peer tutoring, which is an approach that
iring students together to learn or practice an academic task and Visual
-‘ which uses manipulative, pictures, number lines, and graphs of functions and
s to teach mathematical concepts. In bfder, to make use of this information, an

ould need to know much more about each approach.

cording to Kenya Institute of Special needs Education module, (2008), the teaching
rategies for learners with special needs included; task analysis, team teaching, co-
g, group teaching, direct instruction, individualized educational programme and
‘aching. All these strategies are intended to enhance the teaching and learning of

am ong the learners with PD in secondary schools in Kenya.

%{nd Systematic Instruction

ction, often called direcf instrﬁc?t}oﬁ, refers to an instructional practice that
ructs interactions between students and their teacher. Teachers clearly state a
;,tive and follow a defined instructional sequence. They assess how much students
w on the subject and tailor subsequent instruction, based upon that initial evaluation
"lls. Students move through the curriculum, both individually and in groups.
cing skills at a pace determined by the teacher’s understanding of student needs
s (Swanson, 2001). Explicit instruction has been found to be especially successful

I has problems with a specific or isclated skill (Kroesbergen & Van Luit, 2003).

applied special technology offers a helpful snapshot of an explicit instructional

all. 2002). Consistent communication between teacher and student creates the
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for the instructional process. Instructional episodes involve pacing a lesson
allowing adequate processing and feedback time, encouraging frequent student
and listening and monitoring throughout a lesson. Systematic instruction focuses on
udents how to learn by giving them the tools and techniques that efficient learners use

nd and learn new material or skills.

.

jnstruction, sometimes called “strategy instruction,” refers to the strategies students
lp them integrate new information with what is already known in a way that makes
e able to recall the information or skill later, even in a different situation or place.
hers’ model strategy use for students, including thinking aloud through the
lving process, so students can see when and how to use a particular strategy and what
by doing so. Systematic instruction is particularly helpful in strengthening essential

S organization and attention, and often includes:

by forming a word from the beginning letters of other words);

legy steps stated in everyday language and beginning with action verbs (e.g., read the

y steps that prompt students to use cognitive abilities (e.g., the critical steps

ed in solving a problem) (Lenz, Ellis, & Scanlon, 1996).

s can benefit from a systematic approach to instruction, not just those with disabilities.

jany of the textbooks being published today include overt systematic approaches to
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n their explanations and learning activities. It’s also why NICHCY”s first£vidence

n was devoted to the power of strategy instruction. The research into systematic and
fruction is clear—the approaches taken together positively impact student learning
ress). The National Mathematics Advisory Panel Report (2008) found that explicit
l- primarily effective for comput;tion (i.e., basic math operations), but not as
;.‘ihighicr order problem solving. That being understood, meta—analyses and research
. anson (1999, 2001) and Swanson and Hoskyn (1998) assert that breaking down
steps, working in small groups, questioning students directly, and promoting

.;n and feedback seem to have greater impact when combined with systematic

ple, the relationship between explicit and systematic instruction becomes clear.
leading the instructional process through continually checking in demonsi‘!:a_ﬁon,
vg/extending ideas as_students build understanding. She uses specific strategies
pts that remind students the value of the coins, simply stated action verbs, and
cues that ask students to monitor their money. Montague (2007) suggests, “The

L method underlying cognitive strategy instruction is explicit instruction.”

ction

lion refers to a variety of self-regulation strategies that students can use to manage
learners and direct their own behavior, including their attention (Graham, Hariis,
Learning is essentially broken down into elements that contribute to success:
keeping on task, checking your work as you go, remembering to use a specific

oring your own progress, being alert to confusion or distraction and taking
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ction, checking your answer to make sure it makes sense and that the math
were correctly done. Whenever students discuss the nature of learning in this way,
both a detailed picture of themselves as learners (known as Meta cognitive

nd the self-regulation skills that good learners use to manage and take charge oi the

Cess.

ents to “talk to themselves” while learning new information, solving a math
completing a task, teachers first model self-instruction aloud. They take a task and
while working through it, crafting a monologue that overtly includes the mental

,;iated with effective learning: goal-setting, self-monitoring, self-questicning, and

odeled.

“correct behaviors helps students understand how good problem solvers use the
l strategies api)@p;iately. Mbdeling of incorrect behaviors allows students to learn
'{'-regulation strategies toc monitor their performance and locaie and corrzct errors.
n strategies are learned and practiced in the actual context of problem solving.
.‘": learn the modeling routine, they then can exchange places with the teacher and
s for their peers. The self-statements that students use to talk themselves through
lving process are actually prompting students to use a range cf strategies and to
‘c‘ertain strategies need to be deployed at certain times (e.g., self-evaluation when

heck your work).

ling is a very personal experience, it’s important that teachers and students work

ate self-statements that are not only appropriate to the math tasks at hand but
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dual students. Instruction also needs to include frequent opportunities to practice

cludihg Classwide Peer Tutoring (CWPT), Peer-Ascisted Learning Strategies
»eciproéal Peer Tutoring (RPT) (Barley et al.,, 2002). Successful peer-tutoring

may involve the use of different materials, reward systems, and reinforcement

at their core they share the following characteristics (Barley et al., 2002):

cher trains the students to act both as tutors and tutees, so they are prepared to
f_u receive tutoring from, their peers. Before engaging in a peer-tutoring program,
ents need to understand how the peer- tutoring process works and what is expected of
n in each role.

‘toring programs benefit from using highiy stiuctuied activities. Structured

ies may include teacher-prepared materials and lessons (as in Classwide Peer



or structured teaching routines that students follow when it is their turn to be

er (as in Reciprocal Peer Tutoring).

ls used for the lesson (e.g., flashcards, worksheets, manipulatives, and assessment
J should be provided to the students. Students engaging in peer tutoring require
;‘s‘ materials to teach each other as a teacher would use for the lesson.

monitoring and feedback from the teacher help students engaged in peer

' tay focused on the lesson and improve their tutoring and learning skills.

B

is mounting research evidence to suggest that, while low-achieving students may
benefits from peer tutoring, effects for students specifically identified with LD
eable unless care is taken to pair these students with a more proficient peer who

ide learning objectives (Kunsch, Jitendra, &Sood, 2007).

resentations

struction is a complex process that attempts to make abstract concepts tangible,
s understandable and multifaceted problems solvable. Visual representations bring
d options, tools, and alternatives to bear in meeting  the instructional challenge of

fucation (Gersten et al.,, 2008).

tations, broadly defined, can include manipulatives, pictures, number lines, and
tions and relationships. “Representation approaches to solving mathematical
lude pictorial (e.g., diagramming); concrete (e.g., manipulatives); verbal (linguistic
mapping instruction {schema-based)” (Xin&Jitendra, 1999, p. 2:1). Research has
s in which visual representations can be used in solving story problems (Walker

; learning basic math skills such as addition, subtraction, multiplication, and
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Bunnell, & Stillman, 2000); and mastering fractions (Butler, Miller, Crehan,

jerce, 2003) and algebra (Witzel, Mercer, & Miller, 2003).

.‘rAwentation:'ll-Abstract (CRA) techniques are probabiy the most common
f,élthematics instruction incorporating visual representations. The CRA technique
1S to a simple concept that has proven to be a very effective method of teaching math
disabilities (Butler et al.,, 2003; Morin & Miller, 1998). CRA is a three-part
ategy in which the teacher first uses concrete materials (such as colored chips,
-‘ , geometric figures, pattern blocks, or unifix cubes) to model the mathematical

learned, then demonstrates the concept in representational terms (such as drawing

| finally in abstract or symbolic terms (such as numbers, notation, or mathematical

tion lesson using CRA techniques, for example, the teacher might first show the
pie pieces, and explain that, when the circle is ;pTxt into 4 pieces, each of those
‘w e whole, and when a circle is split into 8 pieces, each piece is s of the whele.
teacher demonstrate fraction concepts using concrete manipulatives, students
I.iven plastic circles split into equal pieces and asked what portion of the whole

‘that circle would be. By holding the objects in their hands and working with them

ts are actually building a mental image of the reality being explored physically.

‘ the concept of fractions with concrete manipulatives, the teacher would model
1 representational terms, either by drawing pictures or by giving studc ts 2

1 lled-in circles split into different fractions and asking students to shade in

'« the fraction of the circle the teacher names. In the final stage of the CRA
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eacher demonstrates how fractions are written using abstract terms such as

d symbols (e.g., ¥4 or '2). The teacher would explain what the numerator and

are and allow students to practice writing different fractions on their own.

Center (2004) points out, CRA works well with individual students, in small grcups,
| entire class. It’s also appropriate at both the elementary and secondary levels. The
cil of Teachers of Mathematics (NCTM) recommends that, when using CRA,
sure that students understand what has been taught at each step before moving
'the next stage (Berkas& Pattison, 2007). In some cases, students may need to
manipulatives in the representational and abstract stages, as a way of

=

1g understanding.

iallenge of mathematics teaching for teachers is to find the combination of
Aproaches and materials that will best meet the needs of the diversity of students in
>ms. Explicit systematic instmcti’()n typfc;ily entails teachers explaining and
g specific strategics, and allowing students many opportunities o ask and answer
to think aloud about the decisions they make while solving problems. It also
sequencing of problems by the teacher or through instructional materials to

j
al features.

forms of explicit systematic instruction have been developed with applicatiors for
its. These developments re'lect the infusion of research findings from cognitive
with particular emphasis on attomaticity and enhanced problem representaticn. This

the body of research indicated that explicit methods of instruction are consistently
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effective with students with learning disabilities in the performance of

vlving word problems, and solving problems that require the application of
-»inovel situations. Only a small number of studies were located that investigated
representations or student “think a louds.” Therefore, no inferences about their
be drawn. The research suggests that they are most useful when they are

xplicit instruction.

omputer based learning (CBL) on Mathematics Performance among

ysical Disabilities

4) suggests, discovering the appropriate uses for the computer in education has
Trends in computer software show that the most promising current use of
ducation include: drill and practice to master basics skills; development of writing
"olving, among others, (Gagne, 1987).There now seemis to be consensus that ti:»
best be used in classroom to help students develop information handling and
skills in the subject like mathematics. When people think of students with
ties, they tend to just think of children in wheelchairs and those who have
obility. Some children have problems with manipulation due to painful joints,
f-fon or degenerative conditions. Information and communications technology
port learners with physical disabilities by enabling them to access the curriculum
r peers. It is particularly helpful fo; learners who find it difficult to record their

sing conventional methods, (Philips, 1984).

education is a leading agent in the establishment and foundation of business,

culture and scientific research in a country. Each of these has a strong influence on
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ent. One of the problems in developing countries is the inability to use the

communication technology effectively to solve the emerging issues that are
oriented so as to compete equally with developed nations. This is compounded

these developing nations have got few experts to handle the technology at hand,

"v"':achers at secondary school level in Kenya are, by requirement mathematics
? bachelors degree in education (B.Ed). Shortage of qualified mathematics teachers
phenomenon and Kenya is no exception, (Anderson, 1998). Secondary schools in
s;lreas are particularly deficient in mathematics teachers. The situation is worse in
Is for learners with disabilities. The result is that less qualified teachers and
G alified teachers are entrusted with the work of mathematics teaching, (Philips,
ﬂdetouring the whole system of education. This is also dﬁe to few teachers and
nunication technology that w'o‘ljll-armake the learning of mathematical concepts easy

f they are well introduced, (Government of Kenya, 1998).

- achievement is therefore influenced to some degree by such variables as teachers’
tiveness, students’ effort and ability, instructional methods, physical health and
i;instructional contact (Coolican, 1989). As Malone, (1981) observes, gender
\l arning of mathematics, and that the differences begin to appear in upper primary
ses in secondary schools. In the year 2006, the mean grade in mathematics for
.“,with phyéical disabilities in KCSE was 0.821 and 1.122 respectively, (KNEC

W achievement in girls has been attributed to modes of teacher-student interaction

48




attitudes of girls towards mathematics. Kiboss (2000) observes that cooperative
e the use of CBL produces significantly higher achievement in sciences among
v‘ool students than those taught in the traditional teaching methodologies. However,
did not capture the effect of CBL on mathematics performance with specific

learners with PD in Kenya which the study determined with the aim of adding new |

;l the benefit of the named learners. Introducing CBL therefore intended to provide

s with expanded perspective on content to ensure effective en route mastery during

questioning and it was an incentive to cooperate as well as to achieve in the

00), in the Journal of Information technology for Teacher Education 9(3).199-213
rticle on Teacher/pupil perspectives on computer-augmented physics lessons on
it in Kenyan secondary schools. He used selected secondary schools for the non
onnaires and interview schedules and used only multiple regression analysis in
J titative data. Kiboss (2000) observed that cooperative learning like the use of

ces significantly higher achievement in sciences among secondary school students

) who authored Mathematical disabilities: What we know and don’t know as
:cmber10,2006, concurs with Kiboss that using computer based learning produces
-ligh performance than using traditional mode of teaching. The study location and
Geary was different from that of Kiboss because he did his research in Texas,

tirely different, none disable sample population of 86.However, these authors did
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the effect of CBL among learners with disabilities with specific reference to
subject. In their analysis however, they did not used Pearson’s r which would have
on the direction of relationship, whether positive or negative, established the

e said relationship and guide the researcher in either accepting or rejecting the null

¥

tionship between teachers and students exposed to CBL and those without

in their performance in mathematics

nathematics provide the teachers with the effectiveness to provide and organize
;:f_‘ solving in offering data gathering experiences for students that increases skills,
and positive attitudes, (Woener ef al., 1991; Smith &Pohland 1991). The tutorials
tn with best and animated graphic materials that illustrate the concepts or
;,'studied and give useful corrective feedback when students choosaA wrong

ST Authoring System, 1991). . ST

:,ins that the computer programs supplement concrete experiences or stimulate
bn, students are given opportunity to develop science and process skills. In
| software have been used to provide a realistic game that encourages students
us aspects of animal life like predator-prey relationship of fish and other
uatic environment or in body transplant, which offers a set of games that
tion of the human body. The chemistry laboratory stimulates actual
Tfrealities that are too dangerous or costly to do in real life. In physics CBL
sign, construct, and refine various aspects of the subjects like motion or

v culations (Kiboss, 2000; Stake, 1991).
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various programmes like the EARTH, and THE MOON Simulator (Woerner

lings, Hutchinson & Sawyer, 1996) shows the relative path of the earth and the

orbit the sun, the phases of the moon as seen from the earth and from space. Ellis
ees (2002) note that inspiration software allows students to create webs of ideas that
1 to outline form to be used for essay writing. Mathema_tics has also come out with
=3:,;., computer to each concept and skills of the subjects like the Copycat software.

to own computers were a few rich private and public secondary schools. Some

ieneﬁciaries of the Computer in Education of the Aga Khan (CEPAK) (Kiboss,

Boys’ Centre introduced a computer awareness course for learners. Other
a joined the club of computer owners. Review of computer ownership in year
that about one thousand seéondary schools had .at least a few éaﬁi_pﬁters, which
fof instruction purposes assuming there were enough daté and manpower to
the Kenya government’s desire to disseminate ICT to all schools by the year

ént of Kenya Report, 2000).

oducing computer knowledge to learners in secondary schools is to equip them
he use of computers. Little is currently mentioned on the use of computers for
0ses in Kenya as it is in South Africa, U.S.A and Europe (Papert, 1993). There is

ze this idea in the minds of educational cfficials, teachers and students to make
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y computer is a powerful tool that will stay with us for many generations to

‘tation of CBL programs in secondary schools is hindered by the high cost
h constant change in the type of computers and software which causes
lity (Ogola, 1999). Despite the cost and the logistic difficulties involved in
and installation, computational technology and computational ideas can
nd students with new possibilities for learning, thinking and growing
_*as,cognitively, (Papert, 1993). Adaptation of the same computers to suit all

erse disabilities could provide an opportunity for those with degenerative

with ease and perform in mathematics like their non-disable peers.

nstruction

t10n is teacher-centered and characterized by direct instruct:on. Direct
ncludes the presentation of material, thinking aloud_blthe teacher, guided
and feedback, and modeling by the teacher, (Kinney and Robertson, 2003).
~the' role of the expert imparting knowledge. The teacher decides what, whén,
:?s should learn (Brown, 2003; Kinney and Robertson). All students study the
same time. The facilitator and delegator teaching styles, which are student-

> used less in mathematics and computer science classes than in any other

is for teachers fc use the same instructional methods with which they were taught
'i they feel comfortable. This often means that developmental mathematics

‘been and still are receiving instruction by the traditional lecture (Armington, 2003
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rown (2003), the teacher is responsible for thinking and the students memorize
‘e often, teachers are focused on content, schedules, and standards, not needs of
‘ “iﬂelder and Brent (1996) describe the traditional lecture as stenograpfly with the
" the course notes, the students transcribing the notes, and “the information not
anyoﬁe’s brain” (p.3). Professors that teach by lecturing operate under the
at if they do not lecture they will lose control of the class. Students are viewed as

ng to be filled and the teacher as the “sage on the stage” (Mahmood, 2006,

Brothen and Wambach (2000), faculty, students, and administrators think that
ans “speaking aloud from the front of the room” (p.64). Based on their research on a
psychology course, they concluded that lectures- are an inefficient means of

ction. Traditional instruction that is purely lecture has not been effective for

oaches have not been successful with developmental students. They have already

tion at least once on the same material.
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, was presented by the traditional lecture mode of instruction (Trenholm, 2006). If
| lecture had been successful, then they would not be in developmental classes.
elopmental mathematics in the traditional large lecture classes has produced low
and high dropout rates (Wright, Wright, and Lamb, 2002). At Southwest Texas State
;?Qver 50% of students receiving traditional instruction in Intermediate Algebra
r F in the subsequent math course, but 60% of the students receiving non-

ruction received a C or better in their next mathematics course (Armington, 2003).

‘e‘“ implemented various strategies to make classroom instruction more active and
;Some enhancements to the traditional lecture that are associated with higher pass
ures supplemented with collaborative work (Kinney, 2001; Perez, 1998), peer

ney; Perez; Roueche and Kirk, 1974), computer labs (Kinney; Miles, 2000), group

oups and Supplemental Instruction (Perez). .Some instructors have found increased.
imiting presentation of the material to the first 10 or 15 minutes followed by
instruction and student work (Armington, 2003). Cooperative learning techniques
l dents to take responsibility for their own learning and solve problems with their
ngton; Felder and Brent). Some instructors use graphing calculators and spread

1hance the teaching of real-life problems, (MacDonald ef al., 2002).

y colleges in Virginia limit class size to 20 or 25 students (Waycaster, 2001).

versities have established mentoring programs and learning communities (Perez).
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es (Felder and Brent, 1996; Wright, Wright:e;ﬁd 'Lamb, 2002), class discussions,
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g support services outside the classroom, such as tutoring, academic advising, study

ops, freshman orientation, and Supplemental Instruction are important to the
velopmental students (Gerlaugh, Thompson, Boylan, and Davis, 2007). Strategies
e students to become responsible for their own learning, build their confidence,
skills, encourage persistence, and decrease math anxiety have been shown to
?to higher success rates (Perez; Hall and Pontoon, 2005; Higbee and Thomas, 1999;

and Kirk).

ys, focus groups, and questionnaires have shown that students choose lecture style
;ausé they prefer to learn by observing an instructor present the material, asking
class, listening to questions from other students and the instructor’s re;ponse, and
he opportunity for more human interaction_ (Kinney, 2001). In addition, they were
earning‘ math with a computer. But this is tailored towards the non-disable children
1s discussed on the effect of these strafegies especially CBL on mathematics

ance and motivation of learners with PD. .

aditional Instruction Supplemented with Computer Based Learning

:,Z‘Based Learning, also referred to as computer-based use and computer-enriched
n, can support traditional classroom instruction. The software typically includes
i/g,enerated algorithmically, videos of each lesson, online tutoring, and a website with
| esources (Kinney and Robertson, 2003). it is designed to supplement but not replace
ictor. In this instructional model, students receive instruction in Hadition_al classrooms,

puter changes how they study outside the classroom. The computer component is

4 hours a day from any computer with internet capability, so each student can choose
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ere and how long he works outside the classroom. Instructors may create electronic

k, quizzes, and exams that are graded and recorded by the software.

_. actice software leads the student through exercises designed to build accuracy and
ing the student has received prior instruction (Kulik and Kulik, 1991; Olusi, 2008).
_;“tutorials include guided practice problems, which encourage students to be actiyely
’f;; the learning process (Mahmood, 2006; Merisotis and Phipps, 2000). Software can
student with an individualized study plan based on his scores on homework and
tton, 2001; Hannafin and Foshay, 2008). There is an element of competition as the
petes against his own previous score. Software can be programmed for mastery

0 a student does not proceed to the next lesson before mastering the cu:rent one.

-assisted instruction permits the student to work at his own pace and i receive

'tal Education as one of the best practices of developmental education (Boylan,
tructional management features store, organize, and process scores, response times,
data that inform instructors and students how students are progressing in the course

Klicka, 1998).

as instructors have several advantages over human instructors. The computer has
tience but a human does not (Kulik and Kulik, 1991; Mahmood, 2006). The student
the same topic numerous times until he has mastered the concept and developed

(Brothen and Wambach, 2000). Computers do not get tired, frustrated, angry, or
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,""k and Kulik 1991). They keep accurate records and are always available. If they are

"‘- to do so, computers always remember to praise the student’s work (Cotton 2000;
2006). A student can take risks to try a solution, get instant feedback, and try again

ng embarrassed when he makes a mistake.

 human instructor, computers are impartial to gender, race, and ethnicity. In addition,
};port they like wérking with computers because they teach in small fncrements,
| ,(e instruction, build proficiency in computer use, reduce the drudgery of doing certain
‘;i hand, and allow teachers to be available for more meaningful interactions (Cotton,
uter Based use encourages students to take responsibility for their learning, acquire
' dy habits, and persist until he has mastered the content (Brothen & Waml;ach, 2000).

ontrol when he works and how rauch time he spends on each lesson (Reagan, 2004).

enting traditional classroom-instruction with computer based use, students reqei-ve -
of both instructional modes. According to Maxwell, developmental mathematics
Bl .
\'_eed to see the instructor work problems (1979). Instructors are able to observe
students work, identify their misconceptions, and attempt to change their attitudes and

bits. By providing short lectures, the instructor is preparing developmental students for

te approach that is used in other mathematics courses.
it

puter Based Learning

to numerous researchers, colleges should offer developmental students choices of
approaches. Since developmental students are very diverse in mathematical

und and have a variety of learning styles, no one instructional style will meet the needs
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" (Boylan, 2002; Felder and Brent, 1996; Higbee and Thomas, 1999; Kinney and
: 2003; Miles, 2000; Perez, 1998; Roueche and Kirk, 1974; Waycaster, 2001).
‘ and the internet make possible new methods of delivering instruction to
iental mathematics students so that they will have choices about when, where, and how

athematics.

s developed by the American Mathematical Association of Two-Year Colleges call for a
of technology in the classroom (AMATYC, 1995). Emphasis should be on high-
’hnology that enhances student learning but does not become the main focus of
AMATYC emphasizes that just the presence of computers or other technology does
ove learning. In 2000, the National Council of Teachers of Mathematics published
es and Standards for the purpose of improving student learning. The Technslogy
ates that “Technology is essential in teaching and learning mathematics; it influences
:,"“‘? atics that is taught and enhances students’ 'leaming” (p.3). Computers, when used
s can support fundamental characteristics of learning: active engagement, participation
‘;u.frequent interaction and feedback, and connections to real-world contexts-(Roschelle,

adley, Gordin, & Means, 2000).

ical advances have made computers more powerful and less expensive, which have
f more students having access to computers at home and at school (Rapaport & Savard,
The internet has the potential to provide a learning environment that is stimulating and
Educators are able to design a wide array of courses that appeal to the inclination of

college students to use technology and potentially increase learning and retention
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m, 2006). According to a 2002 Pew Internet and American Life Project, 20% of today’s
udents began using the computer between five and eight years of age, 85% have their
er, and 79% say that the internet has had a positive impact on their college academic
College students frequently use the internet to check email, download music files,

essage, browse for fun, and communicate with family, friends, and professors.

rﬂ)ased use is an alternative to traditional instruction used both for on-campus and
earning courses, providing individualized, self-paced instruction. Computer-assisted
according to some researchers, has great potential for developmental education
"’llows a student to work at his or her own pace, provides immediate feedback, guided
blems, and 24-hour access (Kinney, 2001; MacDonald e al.,, 2002; Merisotis and
Miles 2000). In 1976, only ten percent of the institutions surveyed used computer-
;5:‘- ction to teach mathematics (Maxwell, 1979). According to the National Center for
nal Statistics (20?)'3?)); in the fall of 2000, 31% of the 3230 colleges Sur'v‘e%d"reported
'ers were frequently used by students as a hands-on instructional tool for on-campus
‘athematics, and 13% offered remedial courses through distance education, an increase

in 1995.

-assisted instruction is supported by the early work of Roueche and Kirk (1974). One
leven recommendations for effectively serving remedial students is to accommodate
| differences and permit students to learn at their own pace. According to Roueche and

fividuclized instruction is critical to the effectiveness of developmental programs”

hey did not advocate any particular methodology but asserted that lectures are not
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remedial students. Teachers should not stand in front of the class and talk at the
lopmental students typically do not have the reading and listening skills to succeed

instruction. They learn best by being active learners, by seeing and doing instead of

ted instruction requires seeing and doing as students use the interactive tutorials
ulti-media. Beginning in the early 1960s computef-assisted instruction was used
'»‘vely to drill, tutor, and test students (Kulik & Kulik, 1991). With the rapidly
bilities of computer software and hardware in recent years, computer-based
has a greater variety of possible uses. Textbook publishers have developed much
currently being used in developmental mathematics (Kinney & Robertson, 2003).
S one of two models: (1) software designed to support a traditional course with the
yviding the content and the software providing videos and aigorithmically-generated
'(2)"5‘61’IWare designed to provide a thorough presentation “of concepts with

imedia and the instructor as facilitator.

ion of software it is critical to first determine whether the learning is teacher-entered

ered. Software can be used in a variety of instructional formats: a supplement to

tion, a component of a hybrid course that combines teacher-centered and student-
ruction, independent learning in an open computer lab with tutors available,
liated learning that is student-centered and meets in a classroom with the same

i-? me instructor, and distance learning with no face-to-face contact between student
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ctor. The current study focuses on computer-assisted instruction as a supplement to

instruction and computer-assisted instruction in distance learning courses.

ftware Programs for Teaching Mathematics

he existing soft wares for teaching mathematics as used in developed countries for
ith physical disabilities include; MathPad, which enables students to do arithmetic
) the computer. The program is ideal for students who need help organizing or
_‘ ough math problems or who have difficulty doing math with pencil or paper.
J*ude A.uto Navigation which guides students as they do their calculations; auditory
ere students can save their work in individual portfolios. Teachers can enter

hey create for their students, or use the 300 sample problems that come with the

d Adjustable font sizes and colors, which enhance readability. Student work can be

) ) umber Navigator, which a “maths processor” program is designed for people who
dition, subtraction, multiplication and division on a computer screen. Includes
,;ith maths problems, or you can enter your own sums to make compuier based
heets. The program does not provide answers to the problems, but rather allows the
a t sums as they would be done on paper. On top of this, there is also Access Math
drawing package for maths activities. It has features tha_t will enable user to use the
measure and colour geometrical shapes. It include a range of tools such as a

S, protractor, and options to draw circles, lines, triangles and many other shapes,

owman, 1982: Black. 1998).



se Free Description program on the other hand allows a learner with physical
ﬁontrol the functions, both in Windows and in any other program which require the
_'f device: left or right click, double click, scrolling, etc. It should be used together
e emulator programs such as head or eyes pointers or any other processing
a for people with disabilities. Clikka Mouse Free (with its bars hidden on the left -
,reen allowing the whole view of your desktop) “silently” provides a learner
-click whenever he wants to, just leaving the cursor rested over a given button on
llowing the learner to rest too and putting all the functions in stand-by. The program,
l, will display a bar, hidden on the left side of the screen; the bar will show some
w éan be enabled or disabled by simply resting with the cursor over the selected one
Ln ount of time, (Black, 1998). mASENr\ ‘JN‘VERsrrY\
! | .G 5. LIBRARY

0 IBM via Voice (Voice Recognition), a software for people with limited movements.

activation control of most software. Designedﬁf;r‘éxecutives, professionals and
place a premium on fast, effective computer communications, Pro USB Edition
1 a be stereo USB headset microphone with a digital signal processor for higher
onition accuracy -- the most advanced microphone ever included in a ViaVoice
_"’,uct. Designed for speech recognition, this full-range stereo microphone is great for

MP3s. CDs and DVDs as well. It can apply to teaching maths to children with

as well.

ebra as a software Tool for Teaching and Learning Mathematics

1S dynamic mathematics software that joins geometry, algebra and calculus. It was

for learning and teaching mathematics in schools by Hohenwarter, (2002); an

62




nal team of programmers. GeoGebra provides three different views of mathematical

“ aphics View, a Numeric Algebra View and a Spreadsheet View. They allow you to

-, ematical objects in three different representations: graphically (e. g., points and
phs), algebraically (e. g., coordinates of points, equations), and in spreadsheet cells.
?‘,frepresentations of the same object are linked dynamically and adapt automatically to
to any of the rcpresentatiqns, no matter how they were initially created,

rter, 2002).

construction tools available in the Toolbar one can do geometric constructions in the
(GV) with the mouse. Select any construction tool from the 7oolbar and read the
elp (next to the Toolbar) in order to find out how to use the selected tool. Any object
n the Graphics View also has an algebraic representation in the Algebra View. After
tool, you are able tc move objects in the Graphics View by draggins them with the
the same time, their algebraic representations are dynamically updated in the Algebra
;@- ‘icon in the 7oolbar represents a toolbox that contains a selection of similarv
'tools. In order to open a toolbox, you need to click on the small arrow in the lower

fthe Toolbar icon.

1‘ tools are organized by the nature of resulting objects or the functionality of the
will find tools that create different types of points in the Point Toolbox (PT) and tools
‘lou to apply geometric transformations - in the Transformation Toolbox (TT),
2002).Using the Input Bar you can directly enter algebraic expressions in
-'G)T After hitting the Enter-key, your algebraic input appears in the Aigebra View

aphical representation is automatically displayed in the Graphics View. Example, the

63



[
It

= x"2 gives you the function f in the Algebra View and its function graph in the

View.

fra View (4V), mathematical objects are organized as free and dependent objects. If
 a new object without using any other existing objects, it is classified as a fiee object
newly created object was created by using other existing objects, it is classified as a
“‘bject. If you want to hide the algebraic representation of an object in the Algebra
:‘ay specify the object as an auxiliary object: Right click on the corresponding objact
obra View and select Properties from the appearing context menu. By default, auxiliary

not shown in the Algebra View (A0), but you can change this setting by selecting the

ary Objects from the View menu.

'b"i are able to modify objects in the Algebra View as well by ensuring that vou
;Mqve tool before you double click on a free object in th¢ Algebra View. In the
ext box you can directly edit the algebfaic representation of the object. After hitting
the graphical representation of the object will automatically adapt to your

,o double click on a dependent object (DO) in the Algebra View, a dialog window

ing you to redefinethe object, (Beehler& Snowman, 1982; Black, 1998).

‘>0ffers a wide range of commands thatr can be entered into the /nput Bar (IB). You
list of commands in the right corﬁer of the Input Bar by clicking on the button
After selecting a comrand from this list (or typing its name directly into the Fput
_\._ press the F/-key to get information about the syntax and arguments required to

rresponding command, ( Hohenwarter, M. 2002).In GeoGebra’s Spreadsheet View
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s a specific name that allows you to directly address each cell. For example, the cell
and row 1 is named 4/.These cell names can be used in expressions and commands

dress the content of the corresponding cell.

dsheet cells you can enter not on'ly. numbers, but all types of mathematical objects
ed by GeoGeb‘ra (e. g. coordinates of points, unctions, and commands). If
)Gebra immediately displays the graphical representation of the object you entered
ieet cell in the Graphics View as well. Thereby, the name of the object matches the
 spreadsheet cell used to initially create it (e. g., 45, CI). By default, spreadsheet

lassified as auxiliary objects in the Algebra View. You can show or hide these

by selecting Auxiliary Objects frcm the View menu.

,f faced by Learners with PD while using computers
observes that a child’s c?)é;litive development is achieved by internalizing a
@nnance seen in another person in their social environment and by workingv
with their peers in the construction of more powerful strategies.

through interacting with the world constructs, tests, and refines cognitive
1 to make sense of the world, (Boyle, 1997). The role of the teacher is to perform
18 the learners cannot yet handle on his or her own and gradually remove the

is ‘fading’ up where the learner is made to become increasingly independent in

ion of skills and knowledge acquired in the class.
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se, the teacher supports the learner who acts as an apprentice, (Shayer, 1998). The

in this case plays the role of an enabling component for representation, communication

ation for better learning. Learning therefore, produces change in capacity for
f- that could be observed as a result of the situation, (Good & Brophy, 1996). The
eriences in class or out of class may impede or enhance learning. Heywood, (1998)
. 96) noted that experience is a powerful ally of perception. Any misconception in a

:'f‘e erefore hinder the process of learning.

n, et al., (1992) observes that learning can either be situated or distributed. Learning
describes the way people learn. The cognitive abilities they use to learn depend on the
earning situation some of which are active, passive, creative, reactive, directed, and
tory The nature, of the learning and of tools and situations that support it is task
érning is distributed between the internal goals, representations and actions of the
the external form c;f tﬁéieérﬁing materials and their delivery. Learning gdals‘a?lwd“>'

likely to be shaped by the moment-to-moment display of information in front of

ity of any teacher in either a CBL class or TI class is to provide effective
'edia and an enabling classroom environment to pupils (Lambrecht, 1989). Such
uld have such personal attributes as: Knowledgeable of learning processes,
the use of variety of instructional strategies and Effectiveness in interpersonal
A teacher should have the ability to bring out the goodness of the subject to the

ns of motivating them, (Boone & Kurtz, 1987).
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learning disabilities and those with PD in particular should receive some time on a

% with some explicit systematic instruction. There is no reason to believe that this
;u ction should comprise all the mathematics instruction these students receive.
oes seem essential for building proficiency in both computation and the translation
lems into appropriate mathematical equations and solutions. Some of this time
vdicatgd to ensuring that students possess the foundational skills and conceptual

necessary for understanding the mathematics they are learning at their grade level.

the advent of the new technology, challenges have been witnessed especially in
learners with disabilities, (Kiboss,2000).A physical handicap condition among the
affect how a student performs in the classroom if there are no suitable( adaptations
cater for the needs of this category of learners. Because of laws such as
“fith Disabilities Education Act (IDEA) and advances in technology software,
a physical disabilities can sucéeed in the classroom. Technology can‘ be —aBOWerful
; ‘br people with disabilities, allowing them to “gét around” a limitation in any
4 aS, (Boucher, 1998).

physical disabilities may have difficulty performing basic functions such as,
with their hands, moving arms or legs in a full or even limited range of motion.
y has played an important role in attempting to bridge the gap necessitated by this
ng condition. However the process of using the CBL has led to some challenges in
athematics in the classroom such as using keyboards, touch screens, computer mice,

vheels which are all used with the technology, Hohenwarter, (2002).
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ith physical disabilities may have multiple disabilities which can include speech
physical mobility problems, learning difficulties, mental retardation, visual
, hearing impairments, brain injury and possibly others. Along with multiple
ey can also exhibit sensory losses and behavior and/or social problems. These
exhibit weakness in auditory processing and have speech limitations. Physical
will often be an area of need, Hohenwarter, (2002). These students may have difficulty

emembering skills and/or transferring these skills from one situation to another.

needed beyond the: confines of the classroom. There are often medical
jith some of the more severe multiple disabilities which could include students
bral palsy and severe autism and brain injuries. Manipulation arld in-depth
g of computer operations among these children for success in mathematics can be a
; ~eehler&' Snowman, 1982). Students ease in manipulation of computeré is

by behaviors which include students taking responsibility for ‘th.eir"lefaming while
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positive attitude towards learning as reflected in their willingness to learn
itly at extra hours with the help of computer and students working in pairs and groups
collaboration strengthened and allowing more ideas to be shared hence enriching
ledge, Hohenwarter, (2002). Literature is mostly reviewed on the challenges that
disabilities face while using computers to do general work but there is no study that
pted to discuss the challenges that specifically the» learners with PH face while using

mathematics and offer possible solutions on the same in order for them to maximally

‘rved that the USA and Western Europe have built a strong base for the use of
education. This largely has been attributed to developed infrastructure and large
a colmputer technology. Despite the notable progress in readiness in Afi.ca, there
;grge—digital divide between the developing and the developed counuries. In Kenya,
1 ‘rvlt’s prioritization of using computers in teaching and learning mathematics is very
u e is ﬁeed for a paradigm shift in matters pertaining leadérship in computer‘
50 that the country can leap the benefits of computer technology in education. The

d at investigating the factors affecting the use of computers in teaching and learning

an government recognizes the role of computer technology in helping to attain the
goals of vision 2030, which are to provide gilobally competitive education, training and
tadevelopmen‘[. Learners with special needs and those with PD specifically are part of
udent community and any policy/programme rolled out by the Government of Kenya
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n. Therefore, use of CBL as an aid should be plan and use by all learners irrespective

ty.

u plementation strategies specified by the government is to establish a computer
n that will equip students with modern ICT skills (Karanja, (2011). There however
:..:' knowledge today as pertains to the factors affecting the use of computers in
arning of mathematics among learners with PD in secondary schools in Kenya.
erefore aimed to fill this gap by describing the factors affecting use of computers in
n learning of mathematics among learners with PD so as to help in achieving the
spirations of vision 2030 which are to reduce illiteracy by increasing access to
iprove transition rate from primary to secondary and raise the quality (;f education

e of education for all.

5o shown the irﬁportance of practice and drill to e;lgaufage learning through self-
component of computer use. It is therefore worrying for a country in its nascent
pment and targeting a leap in industrial and technological advancement that such
ool is not a major component in the training of its future workforce. The study
int out the main impediments to the non-integration of computers in the teaching

process among the learners with PD.
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CHAPTER THREE

METHODOLOGY

rch Design

:?;L‘,ounterbalanced design was used. The design equates the treatment and control
can give the most reliable results at the end of the experiment Leedy and Ormrod
, (1999). In this design, the treatments are given to all the groups in a different

e number of groups should be equal to the number of treatments.

carried out the study using three Secondary schools; The Joyland Secondary
physically disabled, (School 1), The Joytown Secondary Schoo! for thé physically
ool 2) and Mombasa Secondary school for the physically disabled, (School 3).
d 2 had two streafhs each, herein named as Groups | &2; in there form thiee classes
f was a single stream and had no computers that could be used for CBL. All the 32
e three in Mombasa Secondary school for thg physically disabled, (school 3)
used as control to experiment. The pre-test was administered in order to get the
ation from the groups before the experiment. The experimental and the control

interchange after two weeks in schools 1 and 2 as shown in Table 3 below.
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pre Test Counter Balanced Design

School 1 School 2 School 3

b1 G2 Gl G2 Al class
for PT PT ppe | PT
T NT NT TT NT
- (CBL) R ) ®RI) (CBL) (RI)
) T B T T
ONT T T NT NT
R) (CBL) (CBL) R I) (RI)
o T T T T

- M= M= M= M=

T-Test M-Mean G1-Groupl  G2- Group?2 S1-Schooll S2-School
struction NT- No Treatment TT- Treatment '

pulation

of the study comprised a total of 156 Form three students from the three
pols for students with physical disabilities in Kenya, namely Joytown (JT), Joyland
mbasa secondary schools (MSS) for the physically disabled. It also included a total

or mathematics from the named schools as shown in table 4 below.
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Size and Sampling Techniques

 a total of 7 mathematics teachers from the named schools out of which 1 teacher
another 1 from JL were used for piloting and the remaining 5 teachers purposively
the study. Saturated sampling was used to get 128 Form three students that
{ in the study. The remaining 28 studehts had been used in piloting. From Joyland
hool, only 52 students participated in the study. A total of 44 students from Joytown
chool in Thika were used. All the 32 Form three students from Mombasa Secondary
- the physically disabled and their mathematics teacher were used as control group in
1 is v/as due to the fact that the school was a single stream and had no computers that
for CBL. Form 3 class was used because the software used, CAST was developed

|
yin use in Form three classes. The information is shown in Tabie 4 below.

farget and Sample Population of the Study

School 2 School 2- - School 3 - Total

Target Sample Target Sample Target Sample Target Sample

60 44 64 52 32 32 156 128
3 2 3 2 1 1 2 5
63 46 67 54 33 33 163 133

School I - Joyland Secondary School

School 2 - Joytown Secondary School
School 3 - Mombasa Secondary School for the physically disabled

arch Instruments

iments were developed and used in the data collection for this study namely; Computer

tatistical Text (CAST),Pre-Test, Test 1,Test 2, the student interview guide (SIG), and
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interview guide (TIG). The researcher personally visited the schools identified to

1t and collect relevant information.

iputer Assisted Statistical Text (CAST)

ssisted Statistical Text (CAST) was used to collect data during the instruction of the
v-elpec.i in lesson planning and actual execution of the lesson. .It directed the learners
and provided for self evaluation at the end of the lesson for self improvement as
Appendix A.

e-Test

administered to all s:ampled students at the beginning of the study to ana diagnostic test
ish the level of the learners performance before treatment. (Appendix B.)

'@dminiszez‘ed to all the sampled students in schools 1,2 and 3 «fter four weeks of

in pp 77.The other half groups,i.e G2 and G1 in the named schools plus all the 32

$in school 3 were used as control. (Appendix C.)

s administered to all the sampled students in schools 1, 2 and 3 after another four weeks
ping the application of CBL use to half of the initially traditionally instructed group in
| and 2 herein named as G2 and G1 as shown in Fig 1 in op 77.The other half groups.i.e

[ G2 in the v ned _ hools plus all the 32 students in school 3 ore ased as control.
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Interview Guide (SIG)

iew Guide helped the researcher on the informal talks with the subjects. The oral
'ed the researcher identify the students’ feelings about their mathematics course
L or their teacher mode. The questionnaire was an objective type and had seven
a checked by the intérviewer during the interview. It helped in describing fhe

actions regarding mathematics (Appendix E).

up Discussions for Teachers

discussions with the teachers were conducted in order to obtain some background
‘bout the class, whether teachers of mathematics were trained and ready to teach
PD using computers, challenges faced? strategies of improving use of CBL and
the teachers in acquisition of software by school administration. The purpose of the
iscussion was to find out any additional informaticn on the use of "',BL in
s lesson. The information could help the researcler to know the level of computer
:x g teachers and their ability to use the same knowledge in instructing the learners in

ndix F).

the instruments was done before the commencement of the study using Form three
in the three schools, which were 28 students in number and 2 teachers. The

nd teachers used were those who were not included in the main research.

v of Research Insirusaents

fers to correctness or soundness of conclusion reached in a study. (Kothari, 2008:73;

3; cited in Scrimshaw, 1990:83).1t is the extent to which an instrument purports or
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hat it is designed to measure. Content validity was determined by the researcher by
he research instrument with his supervisors and colleagues too. The guidance given
Ar improve the validity of the instrument after making the necessary changes. The
perts from the school of education and supervisors requested to review the items
e objectives and the purpose of the study. The validity also was verified through a
¢sides, student colleagues in the same study area were to check the items for face

t validity.

ility of the Research Instruments

& Mugenda, 2009). It refers to the degree of consistency or repetition of the results of
his infers the production of the same results when used by someone else. It has two
‘stability and equivalence. The degree of stability was determined bv ~ompari::¢ the
repeated measurements while the equivalence considered how much thc_ego[ had been

d to investigations or samples.

retest method was used to test reliability. The questionnaire was administered during
dy. Cronbach’s Coefficient Alpha was used to establish the reliability of the research
A.reliability coefficient of 0.7 and above was assumed to reflect the internal
f. of the instrumgnts (Fraenkel & Wallen, 2000). Since the value obtained was 0.865 for
_’éestionnaire, it showed that this value was above 0.7 and the questionnaire deemed
e typographical errors and omis.ions ' tec'sd were corrected in the insti nt

ing that it was sufficient to be used in the main study.
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ction Procedure

itten to seek permission to carry out research in the stated areas. The approval to
cch in the named areas ‘was sought through the national council for science and
yation (NACOSTT) and the head teachers of Joytown Secondary School in Thika
d secondary school for the physically disabled in Kisumu County and Mombasa
vi'“ for the physically disabled in Mombasa county. The researcher personally
of study to experiment and collect relevaﬁt information. The researcher
head teachers of the named schools the purpose of the study and the general

he tools to be used. The same discussion was extended to heads of mathematics

s after agreeing with them on how to be completed. The students completed in their
srooms while teachers did theirs in the departments. Data from CAST was
'/eActed by the researcher with the help of research assistant in the computer
of the named schools. This was done after the students had been briefed on what was
them and the same process was repeated for the treated group after the exposure
treated groups were then asked by the researcher to respond to questions at the

T on their contributions about the use of CBL.
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> nature of information collected, quantitative and qualitative data analysis was
the study. Quantitative data analysis involved making sense of things or events
nceptual grouping and figurative grouping data, exploring “what is there”,

istinguishing observations with respect to variables and assembling a coherent

tistics on the other hand was useful in making objective comparisons of results
jects, (Coolican, 1999). Fercentages, means, standard deviations were obtained
‘Iof variance (ANOVA) was performed on the data. Qualitative aspects of the
nalysed by transcribing and categorising the data into themes and subthemes and
of them verbatim. Descriptive statistics use; noting patterns and themes, seeing
cl stering, making metaphors, counting, comparingj Ap&ar.titioning variables and
particulars by more general categories to determine relationships between

‘r‘i’ build logical chain of events (Kiboss, 2000; Leedy & Ormrod, 2010).

the data, the impression or reflection of interviews, questionnaires, teaching,
i ies/teacher’s journal, secondary impression when reflecting on and reviewing the
f data sources, summarizing triangulated lesson observation schedules, reflecting on
marking and summarizing achievement tests, and transcribing lesson processes as

mal thematic analysis which involve the study of rew data, listing data categories,
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g and clustering categories, noting relationships between categories, subsuming

j‘building logical chain of evidence, and linking understanding to research.
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CHAPTER FOUR
RESULTS AND DISCUSSION
At ion

er present the results collected from the field. Data was collected using; Computer

'ristical Text (CAST) where three Tests were issued (Pre Test, Test 1 and Test 2);
'::‘-' iew guide, teacher interview guide and also monitored and timed tests. The data
about, strategies used by learners with PD when learning mathematics and their
'in mathematics, relationship between students exposed to CBL and those without
re in their performance in mathematics, the relationship between the experienced low
mathematics subject in secondary schools for the physically disabled and the use
of use of CBL in those schools and finally challenges that students with physically

sed while using computers to do mathematics and strategies used to svercome the

'w* respondents) and School 3 in Mombasa (n = 33 respondents). The respondents
I and school 2 were used as the treatment group part of the study (they used CBL
mathematics) while the respondents from school 3 were used as control (they
onal method to learn mathematics).The researcher used a sample of 133 respondents
v' . 128 students and 5 teachers, of which the treatment group constituted 96 students
while the control group constituted 32 students and 1 teacher. There was 100%

of the questionnaire items from the respondents that were involved in the study.
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tional Strategies used in teaching Mathematics to learners with PD in Secondary

iéctive was to establish the instructional strategies used in teaching mathematics to
'?f PD in secondary schools in Kenya. The teaching of mathematics was evaluated
erformance since form one, idenﬁfying mode of teaching mathematics, interaction
r, comparison of CBL with traditional method, whether CBL add value, basic

;bout CAST and information about student motivation.

ing of Mathematics
1alf of all the students, 72(55.6%) taught through traditional method performed fairly

ity of the students, 100 (77.8%) started interacting with computers while in form
 than half 72 (55.6%) reported that CBL is easier to understand than traditional
1only 14 (11.1%) said that CBL is time consuming. More than three quarters of
v:.(77.8%) were in agreement that computers added value to students’ motivation and

it. The information is as indicated in Table 5.
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: Response from Students on Teaching of Mathematics

thing of mathematics (n = 128) Frequency (%)

prmance in mathematics since form one

Above average | 28 (22.2%)
e 28 (22.2%)
. 72 (55.6%)
e of teaching mathematics in class since form one

Use of chalk only / traditional method ' 128 (100%)
Use of computer

eg ies used in teaching mathematics since form one

ndividualized education programme 128(100%)
tutoring 76(60%)
Remedial teaching 85(66%)
Tearn teaching | i 96(75%)

hen have you interacted with the use of computer

learning

Since form one 28 (21.9%)

B form two T 24(18.8 %)
Since form three 76 (59.4 %)
'ré the use of computer based learning in

ematics with the teacher mode

BL is easier to understand 72 (55.6%)

is time consuming 14 (11.1%)

BL is ‘encouraging 14 (11.1%)

BL is not better than traditional method 28 (21.6%)

',‘e use of computers add any value to your

3'5 ion and achievement

‘;: 100 (77.8%)

No 28 (22.2%)
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included; success in using the software, problems faced during use, helpfulness of

e, ability of the software to perform the tasks, ability of the software to make students

gjlass and whether the software added value during its use.

jer hand, teachers in focus group discussions gavé their views on the mode and
gy use in teaching mathematics to students with PD.They mentioned chalk and talk
‘main mode of teaching. They all express their eagerness to employ fully the use of
Lse in their view, it helps the learners with PD manipulate maths calculation with ease

d especially if the input systems in the computers is adapted to suit learners with

are to make students enjoy calculations. All Teachers in focus group discussions
is statement;

We majorly use the traditional method comprising of chalk and talk but we
involved a number of strategies which include Individualized Educational
Programme for slow learners, peer tutoring, remedial teaching and team teaching
with our colleagues to enable the learners maximally capture the content and
benefit fully in the teaching and learning process. But we have started the use of
CBL and the learners are finding it exciting and much better than the chalk and
talk method when fully used because it is self directing, faster and easier when
input systems are adapted to suit the learners with PD.

litative data obtained from the teachers on the areas the computers were used to teach

d; graphics for 3 dimensional geometry, ICT lessons using KLB software in form one
, construction of loci and transformations in form four. For those who were not able

nputers to teach mathomatics, some of the teachers in focus ;roup #sc=sion echoed
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Our inability to effectively use the technology is majorly due to lack of computer
skills and lack of mathematics software because this one you are using in this
research is still new and has not been used even with the learners with PD so far,
your coming is God sent..... , we also have few computers and having more
- lessons in other subjects.... There is need also to modify the computers to suit
- learners with PD.

er: seem not to be using computers in teaching of mathematics among learners with PD
reasons that include lack of appropriate computer skills, inadequate computer

and software and tendency to be doing things the usual way among others.

gs seem to be in agreement with that of Norton (1999) who in studying Brisbane
Sponses to and» beliefs about using computers for mathematics learning found that: (i)
'dary mathematics teachers used computers at least weekly; (ii) computers were
equally or more effective than traditiénal instruction for doing calculations or
{‘_'basic skills practice; few teachers considered computers useful in developing
;Hnderstandings. The effective use of technology depgngs on the teacher. Teachers
technology to enhance their students’ learning opportunities by selecting or creating

tical tasks that take advantage of what technology can do efficiently and well -

{visualizing, and computing (NCTM, 2000). MASENO U N'VERS‘TY
S.G. S. LIBRARY

e use of Computer Assisted Statistical Text (CAST)

ndents were requested to identify how well the lesson was, ab:lity to access the
;_enjoy the calculation using the software, enjoy the lesson, problems encountered
lesson and the adequacy of computers. The respondents were in agreement that the
vé's} heipful 96 (100%), it was up to task 85 (88.2%), it made students enjoy the class 86
nd it added value to student’s education 92 (95%) as indicated in table 6. However, the
suggested that the software need still be improved by modifying the input system to
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ers with varied physical disabilities and also connecting the computers to the
when using the software.

;7"omputer Assisted Statistical Text (CAST)

Assisted Statistical Text (CAST)n=96 . Frequency (%)
source help or not?

96 (100%)

85 (88.2%)
11 (11.8%)

g the computer to the internet
source help the students to engage in and enjoy the class?

A 86 (90%)
No , 10 (10%)
e resource add value to students’ education?

Yes , 92 (95%)
No ~ 4 (5%)

data was obtaiﬁed from the teachers in focus groﬁp discussion on poséible Ways of
atics the learners with disability among othérs. The teachers in focus group discussion
that information technology was worthwhile for teaching and learning. However, several
§ to its effective implementation were identified and included hardware and software
iﬁsufﬁcient maintenance and technical support. The teachers also mentioned that
roportions of the teachers were at least preparéd to use computers for teaching
;tiés. Teachers were gengra‘l!y supportive of the idea of using computers to teach
jatics to learners with PD and that most were confident and 'comfortable enough to be in-

d on computer applications.

85

existing ICT facilities and factors affecting the use of computers in teaching -



;of CBL on Mathematics performance

nd objective of the study sought to find out the effects of CBL on students who are
disabled (PH) in their performance in mathematics.

;fEffects of Teaching Method on Mathematics performance among Learners with
ysical Disabilities in Kenya

ol differences in performance of the pre-test test 1 and test 2 was sought during the
both descriptive and analysis of variance. During the study the descriptive statistics
[ fo establish the difference in mean between the pre-test, CBL method and traditional
i'teaching that was adopted. The Joyland and Joytown schools had both experimental
rol treatments in test 1 and 2, while Mombasa school had only control treatment. There
erence in the pre-test scores of test 1 for Joyland (49.12), Joytown (52.82), comipared to
:Mombasa (49.72) as shown in Table 7. This was replicated in test 2 with Joyland
tcore of (53.54), Joytown (47.95), compared to control in Mombasa (49.72). This

| that experimental treatment of pre-test scores for the three schools varied as indicated

below.
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7: Pre-test Performance

Mean Std. Deviation N
Experimental 51.33 12.653 52
Control
Total 51.33 12.653 52
Experimental 50.39 - 9.004 44
Control
Total 50.39 9.004 44
Control 49.72 9.656 32
Total 49.72 9.656 32
Experimental 50.90 11.085 96
Control 49.72 9.656 32
Total 50.60 10.721 128

ol in Mombasa (50.38).

:8: Test 1 Performance

> was difference in the Test 1 experimental performance for treatment test 1 for Joyland
1), Joytown (69.18), compared to control in Mombasa (50.38} as shown in Table 8. This

eplicated in test 2 with Joyland having a score of (56.81), Joytown (52.09), cor=pared ta

Mean Std. Deviation N

Experimental 67.27 9.220 26
Control 56.81 13.251 26
Total 62.04 12.476 52
Experimental 69.18 11.027 22
Control 52.09 8.954 27
Total 60.64 13.163 44
Control 50.38 9.217 32
Total 50.38 9.217 32
Experimental 68.15 10.023 48
Control 52.94 10.863 80
Total 58.64 12.854 128
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However on the treatment the performance of experimental group was 62.04 in Joyland, with
60.64 in Joytown and 50.38 in Mombasa. From the findings the performance of experimental
group was higher compared to the control group in the three schools. This indicated that Test 1

scores for the three schools were varied.

There was difference in the_Test 2 experimental performance for treatment test 1 for Joyland
0.12), Joytown (59.50), compared to control in Mombasa (53.88) as shown in Table 9. This
was replicated in test 2 with Joyland having a score of (68.58), Joytown (67.91), compared to
ontrol in Mombasa (53.88). However on the treatment the performance of experimental group
was 64.35 in Joyland, with 63.7 in Joytown and control 53.88 in Mombasa. Froin the findings
he performance of experimental group was higher compared to the control group in the three

chools. This indicated that Test 2 scores for the three schools were varied.

Mean Std. Deviation N -
Experimental 68.58 14.400 26
Control 60.12 7.654 26
Total 64.35 12.191 52
Experimental 6791 9.451 22
Control 59.50 7.999 22
Total 63.70 9.641 44
Control 53.88 8.842 32
Total 53.88 8.842 32
Experimental 68.27 12.261 48
Control 57.45 8.655 80
Total 61.51 11.397 128

3.2 Difference in Mathematics Performance

here was a difference in the scores of pre-test, test 1 and test 2 among the sampled schools.

he mean score performance in mathematics of pretest at Joyland was 51.33, Joytown (50.39)
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asa (49.72). Test 1 comprised of a mean score of 62.04 Joyland, 60.64 Joytown and

nbasa. However, test 2 of Joyland had a mean score performance of 64.35; Joytown
nd Mombasa 53.88. These findings indicated that the performance of mathematics in
sehools varied, with Mombasa recording the lowest followed by Joytown and finally

This indicated that experimental treatment of pre-test scores for the three schools

;Difference in Mathematics Performance

N Mean Std. Std.

( Deviation Error
~ Joyland 52 51.33 ©12.653 1.755
Joytown 44 50.39 9.004 1.357
Mombasa 32 49.72 9.656 1.707
Total 128 50.60 10.721 948
Joyland 52 62.04 12.476 1.730
Joytown 44 60.64 13.163 1.984
Mombasa 32 50.38 9217 1.629
Total 128 58.64 12.854 1.136
Joyland 52 == 6435 12.191 1.691 s

Joytown 44 63.70 9.641 1.454
Mombasa 32 53.88 8.842 1.563
Total 128 61.51 11.397 1.007

he étudy the lowest students’ performance in Mathematics was during the pre-test in the
chools. However the highest students’ academic achievement in Mathematics was during
option of CBL method. On average the adoption of traditional method after subjecting the
its to the CBL method had an average mean. This mean score was higher than that of the

st but lower than that of CBL method.
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OVA on Difference in Mathematics Performance

ons where the data had more than one dependent continuous variabl¢ or more than two
oss the categorical independent variables, an Analysis of Variance (ANOVA) was
impare the performance in mathematics in sampled schools, with respect to treatment,
and two. A one-way an.alysis of variance was conducted to explore the Variatibn. on the

ance of schools with respect to treatment as shown in (Table 11).

} a statistically significant difference in performance of test 1 [F (1, 125) =10.27] and
‘v‘(l, 125) =11.14]. However, there was no significant difference in pre-test (p>0.05).
e effects of test 1 and 1 was found to be significant, it implies that their means differ
would be expected by chance alone and despite reaching statistical significance, the
'erence in mean scores between the groups was quite small. The fi:diags shiowed that
pre-test exam was given the performances of the three schools were not different as

red td when test 1 and fwo was issued. This indicated that the influence of CBL method

mificant as well as traditional method subjected after the CBL.
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: Analysis of Variance on students’ academic achievement in Mathematics

Sum of df Mean F Sig.

7 Squares Square
~ Between 54.337 2 27.168 234 792
- Groups
- Within Groups 14542.343 125 116.339
- Total 14596.680 127
- Between 2961.864 2 1480.932 10.27 .000
~ Groups 2
- Within Groups 18021.605 125 144.173

Total 20983.469 127

Between 2495.564 2 1247.782 11.14 .000

Groups 1

Within Groups 14000.428 125 112.003
- Total 16495.992 127

a statistically significant difference at the p<.05 level in CBL method. Since the
of CBL method was found to be significant, it implies that the means differ more than
expected .by chance alone and despite reaching st=tistical signiﬁcance, the . tual
nee in mean-scores between the groups was quite small. Since the effects of traditional
d were found to be not significant, it implies that the means do not differ much. Thus, the
on of CBL methods influenced positively the students’ performance in Mathematics‘

g the learners with physical disabilities.

eurrent study found significant difference in final exam scores of students receiving
onal instruction and those receiving CBL. This agreed with Fletcher, Hawley, and Piele,
)) that a third and fifth graders in Canada who used the computer to supplement classroom
ction scored significantly higher on a standard test of mathematics achievement than those

ving conventional instruction. Also concurs with Olusi, (2008) that the mathematical

vement of high school students in Nigeria who were randomly assigned to computer-
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ction or traditional instruction revealed a significantly higher mean for the

-assisted group.

ings support Bialo and Sivin-Kachala, (1996) that educational technology had a positive
:n achievement for all subject areas from preschool through higher education. The
nent of students using computer-based instruction was significantly related to the
of technology-related training the teachers had received and whether the technology was
,;f:e appropriately. It concurs with Cotton, (2000) that a computer-based learning and
‘? tcomes concluded’ that computer-assisted instruction as a supplement to traditional
i' produced higher achievement than traditional instruction alone, but when computer-

[instruction alone was compared to traditional instruction.

t"-Ho’c Tests (LSD)

ch__&Tests (LSD) multiple comparisons were used to establi_-sh,_the effect of teaching
as summarized in table 12. There was a positive relationship between Test 1 for Joyland
ombasa as well as Joytown and Mombasa. The difference also showed that a negative ‘

5 t relation existed in test 1 for Mombasa and Joyland and Joytown.

M
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2: Post Hoc Tests (LSD) Multiple Comparisons

ent () School (J) School Mean Std. Sig. 95% Confidence

Difference Error Interval
(1-J) Lower  Upper
Bound Bound

- Joyland Joytown 941  2.209 671 - -3.43 331
Mombasa - 1.608 2.423 508 -3.19 6.40

Joytown Joyland -941  2.209 BT w531 3.43
Mombasa 668  2.506 790 -4.29 5.63

Mombasa Joyland -1.608  2.423 508 -6.40 3.19
Joytown -.668  2.506 790 -5.63 4.29

Joyland  Joytown 1.402  2.460 570 -3.47 6.27
; Mombasa 11.663°  2.698 .000 6.32 17.00
Joytown Joyland -1.402  2.460 570 -6.27 3.47
Mombasa 102617 2790  .000 4.74 15.78

Mombasa Joyland -11.663°  2.698 .000 -17.00 -6.32
Joytown -10261°  2.790 .000 -15.78 -4.74

Joyland  Joytown 642 2.168 768  -3.65 4.93
Mombasa 104717 2378 000 5.77 15.18

Joytown Joyland -.642  2.168 768  -4.93 3.65
Mombasa 9.830° 2459  .000  4.96 14.70

Mombasa Joyland -104717  2.378 .000 -15.18 -5.77

,, Joytown -9.830° 2459  .000 -14.70 -4.96
mean diiference is significant at the 0.05 level. e :

5t 2 a negative relationship existed between Joyland and Mombasa schools.The sams was
\ erience between Mombasa on one hand and Joyland and Joytown on the other hand. This
s that the adoption of CBL method affect the students’ academic achievement in
matics among the physically disabled. The CBL method was found to be significant ii
vn School as Compared to Mombasa. There was negatively significant difference in the
traditional method between Mombasa and Joyland schools. The conclusion of the current
grées with the previous results as it found significant difference in the mathematical

mance of students that use CBL and those using traditional mode. The mean score of the

iter-assisted group was higher. The findings agree with Kulik, (2002) and Liao, (2007) that
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mputer-assisted instruction produced higher achievement, especially when combined with

treplacing traditional instruction.

ationship between the students exposed to CBL and those without that exposure in
..rformance in mathematics
erformance was measured based on test results of pre-test, CBL method and traditional

:‘ of learning.

1 Relationship between CBL method and pre-test performance

;"s r was used to check on the direction of relationship, whether positive or negative,
Vhed the strength of relationship and either to accept or reject the null hypothesis. A linear
sion analysis was used to explore interrelationship among the variables using a model. R?
,:ts the values of linear correlation coefficients between the predictors used in the model.

the model, (R* = .436) shows that all the predictor account for 43.6% variation in pre-test

hange gave rise to an F ratio of 97.23, which is significant at a probability of .05.

e 13: Model Summary on pre-test performance

I R R Adjusted R Std. Error of Change Statistics
Square  Square  the Estimate

R F Change dfl df2" " =Sioak

Square Change
Change
660" 436 431 9.26006 436 97.234 1 126 .000

dictors: (Constant), CBL Methods v
analysis of variance was used to test whether the model could significantly fit in predicting

jutcome than using the mean as shown in (Table 14). The F- ratio represents the ratio of
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mance (Table 13). The change statistics was used to test whether the change in adjusted R*

nificant using the F ratio. The model caused adjusted R? to change from zero to .436 and
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ement in prediction that results from fitting the model, relative to the inaccuracy that

the model. The F- ratio was 97.23 which is likely to happen by chance and was
(P<.05). The model significantly improved the ability to predict the pre-test
in mathematics. Thus the model was significant leading to rejection of the null
(, es. This represented the effect size of the regression model and was significant with a p-

of 0.000.

_"4: Analysis of Variance on CBL Methods

Sum of df Mean F Sig.
Squares Square
~ Regression 8337.668 1 8337.668  97.234 .000°
- Residual 10804.332 126 85.749
~ Total 19142.000 127

ndent Variable: pre-test performance
dictors: (Constant), CBL Methods

14 shows the estimates of B values and gives an individual contribution of predictor to the -
l. The B value explains about the relationship between CBL method and predictor. The
s B values indicate the positive relationship that exists between the predictors and the
me. The B value for CBL method had a positive coefficient thus positive relationship with

est performance.
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15: Coefficients of pre-test performance

Unstandardized Standardized t Sig.
Coefficients Coefficients
i B Std. Error Beta :
(Constant) 26.381 3.964 6.656  .000
CBL 756 077 - .660 9.861 .000

endent Variable: Pre-test performance

sgression results in Table. 15 show that each of the predicted parameters in relation to the
‘dent factor was significant; f1= 0.756 (p < 0.05) which implies that we rejéct the null
hesis stating that there is no significant relationship between CBL method and pre-test
mance. This indicates that for each unit increase in the, CBL method there is 0.756 units
se in pre-test performance. Also the influence of CBL method is shown by the t-test value
which implies that the effect surpasses that of the error by over 9.86 times. The following
-ion Eqﬁation was arrived at;
381+0.756x

ey is the dependent variable which the pérformance.

2 Relationship between traditional method and pre-test performance

 the model, (R = .569) shows that the predictor account for 56.5% variation in pre-test
ance (Table 16). The change statistics was used to test whether the change in adjusted
significant using the F ratio. The model caused adjusted R? to change from zero to .569

his change gave rise to an F ratio of 166.09, which is significant at a probability of .05.
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16: Model Summary on pre-test performance

R R Adjusted Std. Change Statistics
Square R Square Error of
the
Estimate
R F dfl  df2 Sig. F
Square Change Change
Change
754 .569 565 7.06914 569 166.093 1 126 .000

ictors: (Constant), Traditional Method

-ysis of variance was used to test whether the model could significantly fit in predicting
icome than using the mean as shown in (Table 17). The F- ratio represents the ratio of
vement in prediction that results from fitting the model, relative to the inaccuracy that
in the model. The F- ratio was 166.09 which is likely to happen by chance and was
cant (P<.05). The model significantly improved the ability to predict the pre-test
mance in mathematics. Thus the model was significant leading to rejection of the null

ieses. This represented the effect size of the regression model and was significant with a p-

17: Analysis of Variance on pre-test performance

Sum of df Mean F Sig.
3 Squares Square
- Regression 8300.119 1 8300.119 166.093  .000°
- Residual 6296.560 126 49.973
~ Total 14596.680 127

endent Variable: Pre test

\'ctors: (Constant), Traditional

> 17 shows the estimates of [ vaiues and gives an individual contribution of predictor to the
; The B value explains about the relationship between CBL method and predictor. The

ive 3 values indicate the positive relationship that exists between the predictors and the

97



ome. The B value for traditional method had a positive coefficient thus positive relationship

pre-test performance.

18: Coefficients of pre-test performance‘

Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
Constant) 7.165 3.428 2.090 L0390

? ditional 182 .061 754 12.888 .000

egression results in Table 18 show that each of the predicted parameters in relaticn to the
endent factor was significant; B1= 0.782 (p < 0.05) which implies that we reject the null
hesis stating that there is no significant relationship between traditional method and pre-test
ance. This indicates that for each unit increase ir the, traditional method there is 0.782
increase in pre-test peﬁ"(}_gnance. Also the influence of traditional methed is shq\iv& by the t-
alue of 12.89 which implies that the effect of traditional method surpasses that of the error

i

er 12.89 times.

ilelationship between traditional method and CBL method

2 regression analysis was used to explore interrelationship among the variables using a
IR’ represents the values of linear correlation coefficients between the predictors used in
'dei. From the model, (R = .792) shows that all the predictor account for 79.2% variation
leth'od (Table 19). The change statistics was used to test whether the change in adjusted R
"ﬁcant using the F ratio. The model caused adjusted R? to change from zero to .625 and

:ange gave rise to an F ratio of 212.69, which is significant at a probability of .05.
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19: Model Summary on pre-test performance

R R Adjusted  Std. Change Statistics
R Error
Square  Square  of the R B df df2 Sig. F
Estimate Square Change 1 Change
Change
792" 628 - 625 7.51782 628 212.691 1 126 - .000

dictors: (Constant), Traditional

,lysis of variance was used to test whether the model could significantly fit in predicting
licome than using the mean as shown in (Table 20). The F- ratio represents the ratio of
vement in prediction that results from fitting the model, relative to the inaccuracy that
in the model. The F- ratio was 212.69 which is likely to happen by chance and was
cant (P<.05). The model signiﬁcantly improved the ability to predict the CBL method.

‘ e model was significant leading to rejection of the null hypotheses.

20: Analysis of Variance on CBL Methods -

Sum of df Mean F Sig.

. - Squares Square :
- Regression 12020.783 1 12020.78 212.691 .000°
’ 3

Residual 7121.217 126 56.518

_ Total 19142.000 127

sendent Variable: CBL Methods

dictors: (Constant), Traditional

21 shows the estimates of 3 values and gives an individual contribution of predictor to the
. The B value explains about the relationship between traditional method and CBL method.

ositive  values indicate the positive relationship that exists between the predictors and the
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te. The B value for traditional method had a positive coefficient hence positive relationship

BL method.

21: Coefficient s of pre-test‘performance

Unstandardized Standardized t oL
Coefficients Coefficients Sig.
B Std. Beta
Error '
(Constant) 12.35 3.645 3.388 .001
- 1
~ Traditional 941 065 792 14.584 .000

endent Variable: CBL Methods

egression results in Table 21 show that each of the predicted parameters in relgtion to the
dent factor was significant; B3= 0.941 (p < 0.05) which implies that we reject the null
sis stating that there is no significant relationship bstween traditional method and CBL
:'_, This indicates that for each unit ipcrease in the, traditional method there is 0.941 units

se in CBL method. Also the influence of traditional method is shown by the t-test value of

which implies that the effect of traditional method surpasses that of the error by over 14.58.

arch on the effects of computer based use on the mathematical learning of students of
us ages and ability levels suggests that computer-assisted instruction aé a supplement to
jonal classroom instruction is more effective than traditional instruction alone (Brothen and
ch,i 2000; Butzin, 2000; McSweeney, 2003; Nguyen, 2002; Olusi, 2008). The test scores
w-achieving students were higher with computer-assisted instruction combined with

onal instruction than with traditional instruction alone, (Hannafin and Foshay, 2008). The
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igs agree with Fitzgerald and Koury, (1996) that students with mild and moderate cognitive

“g disabilities learned as well or better with computer-assisted instruction than without it.

3 4 5

6 i7
Score (out of 10)

¢ 2: Distribution of studénts’ score for cycle1and cycle2 =

students scored better in their tests (i.e. scores between 9 to 10 showed higher percentages,
11% to 32%). More specifically, to determine the relationshib between performance in
atics and the students who were exposed to CBL fr9m those who were not exposed to the
, figure 4 below on regression of the best fit was used to represent this relationship. The
ance in mathematics was the fitted values of the response variable in the regression

above. The graph showed a positive correlation.
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Prediction of performance based on posi test results (CBL)

3 T T T T T T T T T T
60 65 70 75 80 . 85 90 95 100
L Posttestmarksi (%) .« 0

3: Prediction of performance based on post test results (CBL)

:n ine particularly the relationship between performance in mathematics and the students
ore not exposed to CBL (based on pre-test result), figure 5 below indicating regression fit

ain used to represent this relationship. The graph showed a negative correlation.

Prediction of performance based on pre-test results (non CBL)

L T T T T T
60 70 80 90 100
Pre-test marks (100%)

4: Prediction of performance based on pre - test results (non CBL)

archer then regrouped the respondents in two groups in both treatment schools, the
) students were composed of students who were previously on traditional method of
y mathematics but now exposed to CBL in their learning while group 1 respondents were

ho were on CBL previously but now on traditional method. These two cohorts of students
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vn taught for period of four weeks during the study period and then made to sit an
:'on exam at the end of that time period. The purpose of this counter balance design was to
ontrol the order effect and determine more clearly if there was any significant difference in
l,hing of mathematics using the two different methods. Summary statistics from the two

s of respondents are indicated in Table 22 below.

__2: Summary statistics from the two groups of respondents

mmary statistics Group2 Groupl
, 48 : 48

! 89.8 51.6
dian 90 51.4
u deviation 4.6 11.7
limum 8 40
Ximum 94.3 63.3
ii,quantile range 93 23.3

mean difference between the two groups of respondents was then determined statistically
 the two-tailed t-test for the two sample mean comparison test. The two methods of
ing mathematics was found to be statistically significantly different p = 0.0186, 95%CI

89, 63.2703). The result for this test is shown in the Table 23 below.
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23: Pre-test counter balance design

Statistic ~ Test N  mean SE t  p-value 95% CI
48 89.7619 2.6832 78.2170  101.3058
48 51.5873 6.7362 22.6037  80.5709

s Mean Two tail :
ence Diff t-test 38.1746  7.2509 5.265 0.0186 13.0789 - 63.2703

est therefore asserted that the students who were exposed to CBL in the teachihg of
matics significantly performed better than their counterparts who were taught by the
onal method. The findings concur with Cotton, (2000) and Hannafin and Foshay, (2008)
'mputer-based use allows students to work at their own pace at a time and place of their
ing from any computer with internet access. Students receive immediate feedback on
nments and can revisit topics until they have mastered the content. They may have access to

8, guided practice problems, and online tutoring. The software car provide e=ch student

d by the software. It also provides the instructor with data to show how students are

essing in the course (Ford and Klicka, 1998).

‘Comparison of the results for groupl and group 2

searcher then grouped the respondents from the treatment arm of the study into two
; group | and group 2.They were then taught for a period of time using the two different
o of learning and given three series of tests at the end of that period. The tests were then
histered to students in groups 1 and 2, where groupl were students who have been using
in learning mathematics while group 2 were students who have been using traditional

od in learning mathematics. The figure 6 below shows the test results taken through tests 1,
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posted higher results (testl = 90%, test 2 = 94% and test3 = 88%) in all the three tests

jared to their counterparts who have been using traditional method.

Comparison of test results for groups 1and 2

¢ 5: Comparison of the results for group 1 and group 2

Q' omparison of the results for cyclel (control group) and cycle2 (treatment group)

tests were further administered to all respondents under study through cycle 1 (comprising
adents in the control group) and cycle 2 (comprising the students in the treatment group) in
to compare the speed taken in solving mathematical problems alongside measuring
vement. In cycle 1, students used the traditional method to solve mathematical problems

" cycle 2 they used the CBL method.

MASENO UNIVERSITY
S.G. S. LIBRARY
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le 24: Summary statistics for test results in cycle 1 and cycle 2

e Variable N Mean  Standard deviation Min Max

Score(out of 10) 32 75714 23440 3 10
. Time(min) 32 40.8571 13.9497 20 60
Score(out of 10) 96 7.1429 2.6561 310
Time(min) 96 38.0714 14.4407 21 60

e figure 6 below, the students who took the test in cycle 2 and used the CBL method to
> mathematical problems showed slightly higher speed in solving the problems, (average
of 38.07min) compared to the traditional method where they required slightly longer time to

the problems, (average time of 40.88min).

Comparison 3; Results for Cycle1 and Cycle2

3807

Cycle2
B Mean of Score (outof 10) [ Mean of Time (min) |

£ 6: Cycle 1 and Cycle 2 Results Comparison
8 below was used to check how time taken to solve the mathematical problems relates
he scores (test results). Higher scores were attained with less time taken in solving the

matical problems in both cycle 1 and cycle 2.
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Scores against time taken
Cycle 1 ' Cycle 2

| 1 ] I I | I I I |

g 30 @ 40 20 60 2 30 40 58 @ 60
Time (min)

—— Fitted values (Scores)

r: 7: Scores against Time

hallenges faced by the learners with PD in learning Mathematics using CBL methods

in Kenya

| ird objective was to establish the challenges faced by the learners with PD in learning

ematics using CBL methods in Kenya.

| Challenges faced by learners with PD using the CBL method

1g the study most of the learners with PD, 52 (54%) indicated that they had problems with
' e CBL. method in learning mathematics using CBL. On the other hand, 46 (45%) had no
em. Qualitative data was sought from the learner’s interviews on factors hindering learners
PD using comiputers and the problems arising from the use <! ccmputers to learn

matics.
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i ds the factors that affected the use of computers in learning mathematics, students in all
ews expressed the following challenges as hindering their effective use of CBL; frequent
ter breakdown, difficulty in portability of the desktops into mathematics classrooms,
ers make a lot of noise causing distractions, lack of Vcomputer skills, lack of access to
fers in the computer laboratory, slow and out-dated models of computers, out-dated
lter software, frequent power blackouts, negative students attitude towards computers, few
iters are available limiting learners, lack of mathematics computer soft wares, lack of
et connection, poor motivation on the use of computers, lack of computer-mathematics
s, lack of practice on computer use, computers have different mathematics symbols
i‘t from those found in textbooks, use of computers requires more time and hence it wastes

ftime and lack of guidance on the use of computers.

idents interviewed echoed the following statement;

The input systems in the used computers are not adopted tq suit the learners with
physical disabilities. I also have a lot of challenges in trying to understand proper
use of the software installed and time given during thz class lessons is not
adequate. Also we share the few useable computers with my classmates which are-
in most cases not enough as the case should be.

ns of problems arising from using computers to learn mathematics, some of thz students
lewed underscored the following: slow typing speed on the computer keyboard that is not
d to suit learners with PD, complicated functions (formulae) in the computers, lack of
ig on computer use, computer breakdown while using them to learn mathematics, straining
bright light frem computer screens, computer ‘hang-ups’ while using them, computer
as a result of wrong entries, computer viruses, power blackouts, computer vocabulary,

s from teachers on the use of computers-take precaution because computers are expensive,
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of computers, lack of confidence towards computer use, lack of enough space for all
dents especially with wheelchairs and crutches, lack of adequate mathematics-computer
ware, unwilling teachers to use computers, lack of computer facilities, lack of learning
mes whereby there is no time schedules on the use of computers, and change of

puter passwords by other students.

ummary, most of the students interviewed though seemingly enthusiastic about using
puters for learning mathematics, were faced with several challenges which included,
jent power blackouts, lack of computer skills and inadequate mathematics software among
15. This made some of them to opt for alternative instruments for learning mathematics such
ie use of scientific calculators, mathematical tables and geometrical set. Students were
V‘g to use computers to learn mathematics much more if the concerr: they raised like
ling computers adapted to suit their PD condition were put in place. These encouraging

rs and the relative rankings are similar to those reported by-c_(;mputer users in Zammit's

up-to-date, the need for students to learn to use technology, and a supportive computer

inator (teacher) were the five top-ranked (researcher-supplied) categories.

i

olutions to these probleﬁs included adding more computers to enable most of the learners
_,corﬁputers, buying more software, activating the site in discs and flash disks, going
h the work being done and installing the program before lesson begin to avoid time
ming. They should be practicing the use of computers everyday and consulting others,

ig enough space to draw the graphs by giving students procedure during the lesson and
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eping the computers free from virus, buying more computers, having all software required and
should ask the teacher for help. However, the study particularly found out that there is
ed to provide computers that were adapted to suit the learners with PD like modified input

tems to bridge manipulation challenges.

Had problem with using CBL

= Had problems

\ ’ = Had ne problem

ure 8: Problems with using the CBL method

"f study does not concur with some of the research on the effects of CBL on the mathematical
of students of various ages and ability levels. For example, students in kindergarten
ugh fifth grade in Project CHILD classrooms, which integrate computer stations with hands-
xploratory projects and direct instruction, had higher test scores than students in traditional

(Butzin, 2000).

der for students to receive the maximum benefit from using a computer leaming system,
should provide instruction in how to use the system. These findings agree with
2” echt & Harding, 2005; Jacobson, 2006 and Smith and Ferguson, 2004) that researchers
a covered a high degree of frustration among students and teachers in communicating with
ematical symbols. Learners need to learn how to enter mathematical notation. A student
- the correct answer on paper but the computer will not accept it as correct if the answer
. ed improperly. They also need to know how to use the tutérial features and the study plan

prove their learning. Some students attempt the graded assignments without first working
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he tutorials and become discouraged when they earn low scores. Students should also be taught

*; to monitor their progress in the course using the grade book.

lathematics courseware is software used in a computer lab or in a classroom that pre-tests
fudents to determine their specific mathematics needs. It then provides customized lessons and

orial that focus on those needs. The mathematics courseware program has resulted in

mportant benefit, improved student self-esteem (Holland, 2002). This leads to student

otivation, willingness to use computers in learning mathematics and an overall good

tformance in mathematics at the end of the course and further career developments.

litative data obtained from the teachers focus group discussions required that jchey give
formation on level of consultation by the administration in acquisition of teaching and learning
aterials, possible ways of improving existing ICT fa,cilii'ties and factors affecting the use of
I puters to teach mathematics among others. In response, teachers in focus group discussion

licated the following as points of consultation: They are consulted on what type and quality of

nputer software to buy, when making requisition of computer software, textbooks and .

iputer accessories, they are members of the tendering committee and they give estimates of

prices of computer software in the market.

'those teachers in focus group discussion who were not using computers to teach
.ematics, they indicated the following as their reasons for not doing so; most mathematics
"ers lack computer skills, lack of mathematics software, few computers, having more lessons
b'er subjects, and the computer laboratory is small and cannot accommodate ail students with
.z one shift. Over and above, the respondent teachers in interviewed indicated the following

ctors affecting use of computers to teach mathematics: unmodified computers to suit
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ners with PD, lack of mathematics software, power blackouts, few computers, lack of enough
¢ to prepare for computer mathematics lessons, syllabus is not yet integrated with use of
puters, lack of computer skills by mathematics teachers, all classes do not have sockets to
with computers, lack of time schedule in the laboratory for mathematics lessons, poor
met connectivity and workload- more lessons for mathematics teachers hence they are biased

e second subject.

nclusion, most of the teachers in focus group discussion seem not to be using computers in
hing of mathematics due to several reasons that include lack of appropriate computer skills,
equate computer hardware and software and tendency to be doing things the usual way
ng others. This finding seems to be in agreement with that of Norton (1999) who in studying
ba e teachers’ responses to and beliefs about using computers for mathematics learning
d that: (i) few secondary mathematics teachers used computers at lcast weekly; (ii)
puters were considered equally or more-effective than traditional instruction for doing
ulations or providing basic skills practice; few teachers considered computers useful in
loping conceptual understandings. The effectivé use of technology depends on the teacher.
f?: ers should use technology to enhance their students’ learning opportunities by selecting or
ing mathematical tasks that take advantage of what technology can do efficiently and well —

hing, visualizing, and computing (NCTM, 2000).

e US., Smerdon, et al, (2000), found in their study that only half of the public school
ers who had computers availaole in their schools used them for classrooni teaching and
ing. The teachers' perceptions of the barriers to computer and Internet use for instruction

also examined. Most frequently, the teachers in focus group discussion reported lack of
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ase time to learn how to use computers, lack of time in the daily schedule for students to use
uters in class and insufficient numbers of computers as the major barriers. These findings

¢ quite eminent in this study.

‘;agree with Hadley and Sheingold (1993) who reported a similar, related set of barriers to
puter use that teachers idgntiﬁed in this study which included: lack of appropriat¢ software
formation about it; teachers' self-doubts, lack of interest or knowledge about computers;
uate numbers of computers; and lack of maintenance, support, advice, and upkeep. In a
irecent large Australian study, Finger et al., (1999) found that most of the participating
ers had very high levels of basic computer skills, with a much lower proportion reporting
iced skills. In this study however, the main challenge as revealed is teachers; lack of

jate training on the teaching of learners with PD and ill preparedness on the use of

uters to teach mathematics-to this category of students.

ategies adopted by learners with physically disabled to overcome the challenges in

learning mathematics using CBL Methods

was obtained from the recommendations given by the students as summarized in Teble 28.
the findings 23 (24%) of the students agreed that computer based learning is good because

g the lesson interesting, it avoided boredom as indicated in Table 25 below.
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ible 25: Recommendations on the steps to be taken to improve the teaching and learning

of mathematics
Frequency Percent Cumulative
Percent
Jomputer based learning is good because 23 24.0 24.0

t makes the lesson to be interesting and

§not easy to get bored

Encouraging teachers to use CBL to

gach students math’s than using the 12 12.5 36.5
fraditional system

Encouraging the frequency use of

computer in schools for learning. 7 7.3 43.8
Having weekly lessons of CBL should be

incorporated in curriculum 8 83 52.1
Use of CBL should also be introduced to

other subjects 23 24.0 76.0
Its gives teachers and students easy time

and also students solve problems from 8 8.3 84.4
the computer as fast as possible

Teachers of mathematics should guide

he students on how to perform 1 1.0 85.4
alculations  during computer based

ing

Students should inquire the use of

tomputer when doing math’s as this will 8 73 92.7 :caiiee
ncrease performance and interest in

should be wused continuously
ecause it takes less time to complete 7 7.3 100.0
mathematics exercises.

96 100.0

om the study, 7 (7.3%) students recommended the frequency use of computer in schools for
ing as it increased their performance and interest. Its use should be continued because it
ok them less time to complete tasks. Also 8 (8.3%) schools should be encouraged more and at
ast have weekly lessons of CBL. The teachers and students should be given more time to
derstand and get acquainted with the use of projectors. This will enable students to get

estions and answers from the computer as fast as possible.




om the study 12 (12.5%) agreed that they encourage teachers to use CBL to teach students
ath’s than using the traditional system. Finally, some of the respondents identify teachers of
athematics should guide the students on how to perform calculations using computer based use.
ie study recommends CBL related accessories should be made available in order to ensure that
stainable computer projects initiated. Teachers should be trained on innovative uses of

mputers in teaching and learning so that they become competent in using them.

oth pre and in service teachers should be trained in computer literacy. Government should have
ar guidelines regarding the design of standard curriculum focusing on education software and
ailing them be scholars for purposes of teaching and learning. The Government in liaison with
ler stakeholders should implement policies relating to facilitation of universal access to ICT
rastructure, i.e. power equipment and improved connectivity in all institutions of learning.

overnment incentives like good remuneration as this will make significant efforts in CBL

S = e

ialitative data obtained from teachers during the interviews on possible ways of improving
sting computers to help in the teaching of mathematics to learners with PD highlighted the
lowing: input systems in the computers should be modified to suit the learners with PD,
or puters should be regularly serviced, purchasing all computer accessories, networking the
sting computers, expanding the computer laboratory, use of projectors for large classes,
proving on the speed of processing of the current computers by upgrading their memory,

lalling mathematics-computer software on the existing computers, timetabling to include all

115




asses, time schedule to accommodate all forms, purchasing more computers, constructing

ower point screens in classrooms and updating the antivirus regularly.

he same teachers therefore suggested the following as the possible solutions to the stated
ctors as a remedial mechanism: all subjects to be allocated time to use computers in the
omputer laboratory, all teachers of mathematics teaching in schools for learners with PD be
tovided with seminars and in-servicing on the current trends and methodologies of teaching
arners with PD,all teachers of mathematics to be in-serviced on ICT-Skills, improve computer

frastructure, purchase mathematics software, revise current syllabus to accommedate use of

puters to teach mathematics, downloading materials for mathematics {rom the internet,
ower backup to be installed in school such as a generator and UPS (Uninterruptible Power
ipply), installation of power sockets in every mathematics class, sponscrships by computer for
hools by making computers affordable to more schools, employ more mathematics teachers
ith computer skills and the internet connectivity should be made cheap and affordable.

I the teachers in the focus group discussion further echoed the following as the possible
lutions on the challenges; need to demystify the complexity of the subject among the learners
th PD by using CBL in curriculum to illustrate, demonstrate and illuminate abstract concepts,
BL should be integrated so that teachers and students can use to teach and learn mathematics,
plicating the CBL to other subjects other than mathematics, CBL software for teaching
athematics should be designed in line with the teachers and learners backgrounds and cultural
entation, simulation software should consider interest of learners’ core of navigation,
iduation from simple to complex concepts and finally suitable design consideration should be

ibrated in order to have effective simulations software. This should include subject specificity,
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ase of operation, navigational and help concerns, interests and developmental stages of learners,

edback mechanisms as well as multi — media issues.

 conclusion, the process of simulations design should involve the creation of a simulation
odel and learners interface, creation of an instruction design of the environment and
Fitutional intervention as well as integration of the parts of the environment to a complete
;. em. There is need to consider the goal, performance, target population, analyzing task, media
lection and cost analysis, interface design, sequencing lessons design and learners control,
ollaboration between programmers graphic artist, writers and subjects matter expects,
mplementation subjects matter explain, implementation and evaluation goals, e.g. delivering the

nal products to learners and evaluating whether goals are met.

are should provide motivation, reveal misconceptions that would inhibit learning, provide
| organiziné .c_og_nitive structure for receiving new material service as concrete example of
n plex, abstract concepts and have capabilities for scaffolding and meta- cognition. .
fessional developmental should be provided to help teachers understand the needs of
velopmental students (Boylan, 2002). Teachers must be committed to continually improving

ir instructional practice in order to provide a high-quality education for all students, no matter

hat method of instruction is being used.

lthough lecture alone has not been effective with students with PD, there is evidence in the
erature that enhancing the lecture with such techniques as group work, cooperative learning,

ass discussions, real-world examples, and peer tutoring has positive results. Educators using
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e traditional lecture should examine their teaching practice and find ways to enhance the

, iure with active learning and relevant examples that will motivate students to learn. Courses
uld be redesigned with classes meeting four or five days a week. Two or three days could be

ire and the remaining days would be for students to work problems and take quizzes. o

118 :1




CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction

S chapter presents the summary, conclusions and recommendations of the study as per the

arch objectives.

ummary of Findings

Instructional strategies for teaching mathematics to learners with PD in Kenya
‘results indicated most of students were taught through traditional method although their
formances were below average. Majority of the students started interacting with computers
ile in form three. There was also use of techniques such as group work, cooperative learning,
ss discussicns, real-world examples, and peer tutoring to improve results. Students reported

{ CBL is easier to understand than traditional method. Students agreed that computers added
1 :

e to their motivation and a.chievement. The software Was helpful to studénts as it made
'e,nts enjoy mathematics and added value to their learning. However, the respondents.
gested that the software need still be improved by introducing new methods, modifying the
ut method to suit the learners with varied physical disabilities and also connecting the

mputers to the internet.

e rapidly changing capabilities of computer hardware and software, computers have the
tential to enhance learning in a greater variety of ways. When traditional instruction is
pplemented with computer-assisted instruction, students receive traditional instruction in the

assroom, but the computer changes how they study outside the classroom.
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ofessional in-service should be provided to help teachers understand the needs of the learners
'fn physical disabilities. Teachers must be committed to continually improving their
structional practice in order to provide a high-quality education for all students. Teachers using
s traditional lecture should examine their teaching practice and find ways to enhance the

g' ¢ with active learning and relevant examples that motivates students to learn.

.2 Effect of Computer based use on mathematics performance

u the study the lowest students’ academic achievement in Mathematics was during the pre-
gin school A, B and C, with a mean score of 50.60. However the highest students’ academic
jievement in Mathematics was during the adoption of CBL method having a mean score of
15. On average the adoption of traditional method after subjecting the students to the CBL
hod had an average mean score of 56.40. This mean score was higher than that of the pre-test
lower than that of CBL method.

was a statistically significant difference at jche p<.05 level in CBL method [F (2, 125)
'14, p=.000]. Since the effects of CBL method was found to be significant, it implies that the
ns differ more than would be expected by chance alone and despite reaching statistical
ificance, the actual difference in mean scores between the groups was quite small. There was
tatistically significant difference p>.05 in pre-test [F (2,125) =234, p>005] and traditional
! [F (2,125) =2.29, p>005]. Since the effects of traditional method were found to be not

ficant, it implies that the means do not differ much.

| the test result, the pre-test and post-test were found to be significantly different p = 0.000
% CI (-35.2316, -16.9112).The researcher then grouped the respondents from the treatment
f the study into two groups; group 1 and group 2, they were then taught for a period of time

wo different methods of learning and given three series of tests at the end of that period.
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tests were then administered to students in groups 1 and 2, where groupl were students who
s been using CBL in learning mathematics while group2 were students who have been using
‘onal method in learning mathematics. Students who have been using CBL throughout the
ing period posted, on average, higher results (test] = 90%, test2 = 94% and test3 = 88%) in

e three tests compared to their counterparts who have been using traditional method.

> tests were further administered to all respondents under study through cycle 1 (comprised
tudents in the control group) and cycle 2 (comprised the students in the treatment group) in
‘ to compare the speed taken in solving mathematical problems alongside measuring
vement. In cycle 1, students used the traditional method to solve mathematical problems
e in cycle 2 they used the CBL method. The students who took the test in cycle 2 and used
BL method to solve mathematical problems showed slightly higher speed in solving the
lems (average time of 38.07min) compared to the traditional method where they required
i lohger time to solve the problems (av;é}age time of 40.88min).

current study found significant difference in final exam scores of students receiving
tional instruction and those receiving CBL. The adoption of CBL methods influenced the

ents’ Mathematics performance among the students with physical disabilities.

1 hallenges faced by the learners with PD in learning mathematics using CBL

methods in Kenya

athematics teachers and learners with PD encountered some challenges while using the
' method i doing mathematics that range from inadcjuate computers, soﬂWare to
pdified inputs of the existing computers like key boards. The solutions to these problems

ded adding more computers, buying more software, activating the site in discs and flash

12




m form one in all the secondary schools of learners with physical disabilities if they are to

form well and compete at the same level with their non-disabled counterparts.

e students with physical disabilities learn extremely well with computer based use. The low

formance in mathematics was associated with the traditional method of learning mathematics,

ile the use of CBL greatly led to improvement in mathematics perfonnanqe alongsicde creating
enjoyable environment for learning. The same students also learn equally well in traditional
ture supplemented with computer-based learning method in mathematics.

idents have an interest in using technology for a variety of purposes including academics.
ey provide educators the opportunity to create courses in a variety of alternative formats to the
fitional lecture methods in order to address th¢ different learning styles and preferences of

dents with diverse special needs.

s use of CBL had the poté_rﬁiyélvto enhance learning of mathematics among the learners with
. When traditional instruction methods were used after computer-assisted insiruction? the
dents demonstrated better performance than their colleagues who had not been introduced to
of computers at all. The results however were lower than the results of those who were
sently on the treatment group. Notable challenges include the government unpreparedness to
dle this category of learners due to lack of equipments that add value to existing computers

[by and large are tailored towards the able.

computer use in teaching and learning of Mathematics among the learners with disability is

in its early phase. Integration of computer in the teaching and learning of Mathematics suffer
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ffom inadequate computer infrastructure in schools, ill equipped and overburdened teaching
orce and overstretched school budgets incapable of sorting out the financial challenges that the
hools face relative to computer integration in the teaching and learning process. There is need
0 address those factors affecting computer use in teaching and learning of Mathematics among

the learners with PD in order to integrate its use in the teaching and learning of Mathematics in

.3 Recommendations

b The following recommendations need to be strengthening for better achievement of learners with
physical disabilities in learning mathematics using CBL;
1. There is need for adaption of CBL methods among learners with physical disabilities in

schools in order to improve their performance in mathematics.

2. The CBL Methods should be used by teachers to teach students with physical disabilities
in their classroom since it enhances their motivation towards learning of Mathematics.

3. There is need for provision of varied mathematics software tailored towards the learners
with PD. Also training opportunities for regular classroom teachers should be conducted
in order to equip the learners with computer based skills in their studies and their general
lives.

4. There is need to diversify the use of CBL methods among the learners with PD in all
areas of instruction apart from mathematics

5. Education stakeholders in the country should finance provision of computers, power

generator, mathematics computer software, and expand computer laboratories in all




secondary schools. This will enhance the use of computers in the teaching and learning of

mathematics among learners with physical disabilities.
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4 Suggestions for Further Research

e study finds out other areas that should be considered for further research. These include:-
1. Establishing success of implementation of laptops to class one pupils of the public
primary schools among the physically disabled learners in Kenya.

Determining the effects of computer based learning in mathematics performance among

the learners with other forms of impairments in the secondary schools in Kenya.
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