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ABSTRACT

The study aimed at investigating effect of asséstechnology on teaching and
learning of integrated English among visually inmpdi learners in special
secondary schools in Kenya. The objectives of thdyswere to determine the
extent to which compatibility,trialability,observiity, complexity and relative
advantage of Assistive Technology affects teachimg learning of integrated
English among visually impaired learners in spesi@tondary schools in
Kenya. The research design was descriptive resedesign. The target
population was 4 principals, 48 teachers and 48@esits.The sampling
techniques were simple random sampling and purpasawmpling.The sample
size was 4 principals, 48 teachers and 218 studgietsling sample size of
270. The data was collected using questionnaidesergation schedule and
focus group interviews. The data was analyzed dadimely using Statistical
Package for Social Sciences and qualitatively usooptent analysis.
Compatibility of an Assistive Technology signifidhnaffects teaching and
learning of integrated English among visually impéi users. In the second
objective, results indicated that complexity of Aignificantly affect teaching
and learning of visually impaired learners.Thelatdity of AT statistically
significantly affects teaching and learningof vibpampaired learners.In
objective four, observability does not statistigadignificantly affect teaching
and learning of visually impaired.The relative adkeme of Assistive
Technology does statistically significant affectadbing and learning of
integrated English among the visually impaired. Oteservability of AT does
not affect teaching and learning of visually impdir learners but
compatibility, complexity, trialability and relagvadvantage affects teaching
and learning of visually impaired learners.The nggmaent should make an
assessment of how compatible an AT device.Theyldhtarefully consider
how easy to use or understand AT before adoptibe. anagement should
test AT before they are used by learners. Theyldhoansider observability
but not as much as the other variables. It woulthiyEortant for management
to consider whether an AT would be value to thersidmefore they are
purchased by the school.Therefore to enhance tegchnd learning of
visually impaired, it is important for school maeagent liaising with
Ministry of Education and other stakeholders s@&ghts Savers, Kenya
Institute of Special Education to consider compbib trialability,
complexity and relative advantage of Assistive Texdbgy.

XV



CHAPTER ONE

INTRODUCTION

1.1 Background to the study

In the world there have been rapid increases ofalligimpaired persons cases
in need of assistive technology especially with filngt growing information
and communication technological trends. World He&tganization (WHO)
estimates that the number of visually impaired dduble from 180 million
to 360 million by 2020 unless a joint action is raad curb the menace and
also provide visually impaired persons with asegstiechnology (WHO,

2009).

It is the right of every visually impaired persanttave access to equal quality
education same as that of sighted learners (Umt&tibns, 2006).To bridge
the gap in regard to access of quality educatiomvden sighted and the
visually impaired students, government who are nemitof the United
Nations must then come up with feasible policiest tbreate equality and
quality education for both sighted students andually impaired
students.With information communication technolagpymineering teaching
and learning in the world today there is a diredne assistive technology to
compensate the visually impaired. The assistivarntelogy enables visually
impaired learners to be able to accomplish whay twld not without the

Assistive Technology.



United Nations defines assistive technology as Hietogy adapted or
specially designed to improve the functioning oojple with disabilities”
(Borg, Lindstrom, & Larsson, 2009). Assistive Tecology (AT) is a broad
concept, covering anything that might be used tmpmnsate for lack of
certain abilities (Reed & Bowser, 2005).This ranffesn low-tech like grip
for a pens, to more advanced items like hearing afdtl glasses, to high-tech
devices such as braillers and computers with slesiasoftware for helping

persons to read (WHO, 2009; Petty, 2012).

Assistive Technology (AT) is an interdisciplinaryelfi of knowledge
comprising products, resources, methodologies,tegfies, practices and
services (Petty, 2012). These are aimed at progdtie functionality of
visually disabled people with regard to autonomyaldy of life and social
inclusion. The term assistive refers to a technplttat enables a visually
impaired person to do what he/she cannot do wittivege devices (Cook &

Hussey, 2002).

The barriers to successful and effective use ofd&Vices relate to several
factors, such as limited financial resources (Kifig Fifield, 1997), high cost
of equipment (Wehmeyer, 1998), a lack of knowledgel support from
teachers (Alper & Raharinirina, 2006) and eligiilissues for possessing
devices (Zhang, 2000). According to Johnson (20tk of knowledge and

awareness among people with disabilities, relueancuse the devices, poor



device performance, changes in needs or prioriti@sd feelings of
stigmatization were the main reasons for the ursgenf assistive technology

devices.

The United States Office of Technology Assessm®@iiX) published a report
in 1997 on Technology and Handicapped people, whi@tognized the
potential of assistive technology in compensatmgféinctional limitation and
extending the capability of people with disabiktigGalvin, 1997).The
Individual with Disabilities Education Act (IDEA)facamendments required
assistive technology devices and services to besidered in the
Individualized Education Programmes (IEP) process order to meet

educational goals (Turnbull, 2005).

Jwaifell and Gasaymeh (2013) study of Jordan schasing on complexity
variable found that all participants found IntenaetWhite Board to be easy to
use.A lack of compatibility in AT with individualeeds may negatively affect
the individual's AT use (McKenzie, 2001). Compdiib is the extent to

which an AT can be used with other ATs and alsasability by the learners.
Hoerup (2001) describes that each innovation inites student opinions,
beliefs, values, and views about teaching. Accgdio Rogers (2003),
trialability is the degree to which an innovatiomyrbe experimented with on

a limited basis.



Scherer and Galvin, 1996 hypothesis of their stwhs that there is a
relationship between assistive technology discomatice among individuals
with disabilites and a combination of independerdriables (relative
advantage, support, consumer involvement, triatgbi¢hanges in consumers,

re-invention and compatibility).

According to study by Hussin (2013) in Malaysiamme VI students
described experiencing technical difficulties whasing Digital Talking
Textbooks (DTTs). These difficulties discourage@ tiise of DTTs. This
finding is consistent with a study by Holcombe (@)Gvho concluded that an
innovation with less complexity has a higher paisyof being adopted than
an innovation with complicated features. Problersgsowhere new books that
uses latest software, have to first be converted teersion that can be
interpreted to be compatible with the screen reddeices. This takes lengthy
time putting visually impaired students not to kepar in terms of syllabus

coverage with their peers who are sighted students.

Three classifications based on visual acuity messhave been offered by
(World Health Organization, 1993) as follows; Lagion: Less than 6/18

but better than 6/60 Severe low vision: Less t&&® but better than 3/60 .
Blind: Less than 3/60 to No Light Perception (NPThis report enabled the
manufacturer of ATs for VI to develop devices tlaaldresses the need for

each class of VI.



Kelley (2008) investigated AT use among students aie visually impaired
in the U.S.A. The study estimated the level ofsis& technology experience
with text-to- speech devices and screen readirtgvacd nationwide and some
of the contextual circumstances that may have tnied to the use of this
special technology for the blind. The key findirfglte study was that the vast
majority of students with visual impairments in theS.A were not using

enough assistive technology. Instead, majoritjnefdtudents used braille.

Given the diversity of AT for persons with visuaipairments, teachers in the
U.S.A were unfamiliar with the diverse types of AVailable for specific
needs. Students may require AT for support inclgidipeech access; Braille
access; large print access; tactile communicatystems, or any combination
of these modes. In addition, teachers understood, ATformation
Communication Technology and web educational paskadesigned for
general instruction to be collectively understoedd. Not knowing what AT
devices are available and the variable understgndingeneral applications
result in AT not being fully adopted and utilizedkenefit students. While all
teachers possessed limited skill and knowledge Tn & handful of teachers
emerge as champions of AT to varying degrees. Uiheermines the effective
implementation of AT by the teachers denying tterers an equal platform
with the sighted learners. It also poses a chgdlen equitable distribution

amongst the 3 VI categories as classified by WHO.



The Performance Contract consists of the disahifiginstreaming indicator.
This to ensure employers’ reserve 5% of employmintpersons with
disabilities who are qualified and provide reasdmahccommodation to
facilitate their working environment and also emswany employee who
acquires a disability is provided the appropriagsistive technology. The
academic success of students who are blind or Nysmapaired, whether in
special, integrated or inclusive school settingsethels on a variety of factors.
Among these is their ability to access the classr@orriculum. Curriculum
access for visually impaired students requiresipion of books and resource
materials. However, these need to be provided im@propriate format for
example Braille, large print, e-text and audiohat $ame time and at the same

level including book edition (Kelley et al, 2001).

In essence, assistive technology has potentiabtthe “great equalizer” for
persons with visual impairments (Michaels & McDettn@003). Given the

necessary AT for the inclusive learning the studest able to perfectly learn
at par with the sighted students. The examples ssistive technology
integration (or lack of it) point to the pressinged for a comprehensive
response from the education in the community. liddials with disabilities,

parents, districts and states desperately needasndggressively seeking,

guidelines for effective integration of assistieehlnology (Hart, 2000).



Many career opportunities requiring access to Visnformation are now
accessible to those who have visual impairmentsutiir the application of
appropriate technology. It is generally accepteat #ssistive technology has
positive impact on the lives of the person with uals impairments
(Kapperman, Sticken, &Heinze, 2002; Strobel, Fossdhanat & Brace,
2006). However, the advance in technology on tierohand has been cited
as a factor for declining Braille use and Braileracy (Spungin, 1989). In
addition, assistive technology omits grammaticalucttire, spelling and
traditional text formats. Therefore, as assisteehhology market continues
flourishing with devices and software that make \tseial world significantly
more accessible to person with visual impairmedticators need to evaluate

their applicability and effectiveness to literagyated needs.

Research indicates that there have been numerobfeprs in the use of AT
for the blind in learning institutions (D’AndreaQ20). There has been lack of
piloting in schools for the blind before implemedrda of assistive technology.
D’Andrea (2010) affirms that despite the federajulation that AT services
should be provided in learning institutions, hdifhigh school students with
visual impairment were not provided AT services.eOof the problems
emanates from lack of technical skills to use sahée¢he AT devices and

software.



According to Kelly and Smith(2011), in general Assie technology can
enable students who are visually impaired to aeheducational success and
gain competitive employment by providing tools faocreased independent
access to information and for effective communaratiThe current challenge
is to provide appropriate access to and instruatioblindness and low vision
specific assistive technology through individuadizassessment of assistive
technology needs, appropriate instruction in the afsassistive technology as
tools, and equitable distribution of assistive telbgy. Assistive technology
has a positive impact on the lives of individualghwisual impairments
(Cooper & Nichols, 2007; Kapperman,Sticken, &Hein2@02; Strobel,Fossa,

Arthanat, & Brace, 2006).

Kapperman, Sticken and Heinze (2002) demonstrdtadapproximately 60
percent of the academic students with visual digabn Illinois who could

have benefited from the use of special technolagyirfdividuals with visual

disability were not receiving that opportunity. Bett and Bennett (2003)
showed that trialability, compatibility, relativedeantage and complexity
influenced faculty members’ likelihood of adoptimgnew technology into
their teaching. A study in Canada examined how @are help students with
special needs use assistive technologies to snydoginisit from elementary to
secondary school (Specht, Howell & Young, 2007).AnMegian study
examined how environmental factors, braille andstige technologies affect

the learning and literacy of 11 severely visuathprired students (Vik, 2008).



The study came to a conclusion that when an ATrenment is enhanced the
student performed equally and 6 of them better thair sighted, low, vision

and partially blind student.

In Australia, a survey conducted indicated thattwesially impaired learners
attend public funded schools (Jolley, Steer, Gale Gentle, 2001).

Respondents’ estimates revealed that there wer@xpmately 4,500 students
who were visually impaired attending Australian fmkand private sector
primary and secondary level systems or agency ¢idaed programmes. Out
of the 4,500 students reported, some 2,700 did haste an intellectual
disability that precluded them from using printloaille to attain literacy and
numeracy. Estimated numbers by gender indicated7t@& were female and
1,845male (Ake, Nena & Hannu, 2010). When highslatersion of AT in

Australian public schools was introduced and agyotif maintenance and
monitoring introduced there was great migratio’vbstudents from private

schools to public schools and also high level ebknent of VI learners.

According to a report (Tamru,2005) 90% percenthaf world blind people
live in developing countries of which 9 million imdia, seven million in
Africa, and 6 million in China, Ethiopia, Sudan andLiberia, DRC
Congo,Eritrea,Somalia sustaining the large pergentd visually impaired in
Africa. The most vulnerable being the youth. Imtigf this report the youth

age range from 14-35yrs high percent revolving agoinose of school going



age. To bridge the divide of teaching and learnbegween the already
existing reality of VI learners and the sightedriheais there is great need to
offer a level playing ground especially in Africahich lacks the resources
required due to poor resource management and lpreviaoverty levels.In
South Africa, Gale and Cronin (1998) have argued #dducational goals for
students who are blind or vision impaired shouldtfie same as for other
students, with some modifications and adaptatiocoraing to individual
needs. This is in order to address the compatibdihd complexity of

Assistive Technology to both the user and enviramme

The rapid development of information Communicafi@cthnology (ICT) has
impacted on the education sector in South Africacgkding to Microlink
(2015) Assistive Technology delivers greater ineft in the education and
working environment by empowering individuals tohigwe their true
potential. The outcome of AT provision and trainim@gve empowered the VI

people to live work and study on equal playingdiel

Nasser (2015) states that the provision of AT nydbit learning Access Suite
in South Africa through microlink have seen clasem benefit from an

added dimension of learning and development sumspecially with severe
cases of visual impaired students.The learning #ciite creates a more
inclusive engagement for learners and providersa&dus/teachers with the

means to support their students more effectivehganing teaching and
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learning of VI learners.The focus has shifted t® ithcreasing use of ICTs to
address teaching, learning and administrative neédecher, 2003;

Engelbrecht, Oswald and Eloff, 2003), even for &lsuimpaired learners.

The Integrated Education Project (IEP) was setyufight Savers, Ghana, the
Special Education Division (SpED) and the Ghanaiedpcfor the Blind
(GSB). The programme successfully integrated dlyobdind student into a
mainstream school in Hohoe District, Volta reg{®fichaels & McDermott,
2003). Given the necessary AT for the inclusiveriesy the student was able
to perfectly learn at par with the sighted studefitherefore creating an all
new environment of inclusive class where the gitglevere able to perfectly

adapt to the environment of the sighted given te AT.

In East Africa, according to Sight Savers Tanzan@ahnual review report
(2010), less than 10 percent of children who amedbbr visually impaired
(B/VI) or have low vision (LV) receive any kind sthooling. Realizing the
effectiveness of assistive technologies in edundtio people with disabilities,
Tanzania Education Authority (TEA), Tanzania Leadoethe Blind (TLB)

and Sight Savers Tanzania (SST) have been worleng closely since 2009
to ensure the “Dolphin Pen” project which startedenya is scaled up in
Tanzania so that students with visual impairmeriso denefit. Tanzania
Education Authority, Tanzania League for the Blimthd Sight Savers

Tanzania jointly developed an “Assistive TechnoésgiProgramme” which
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began March 2011 (SST Annual Review Report, 20¥Xcording to
Tanzania Annual report (2013), Digital talking beakid not enhance a good
environment in a classroom situation. In the prelary studies this issue
emerged and a need to research on relative adeantagnpatibility and

complexity emerges as key.

The World Health Organization (WHO) estimated thienber of persons with
visual impairment in Kenya would be 620,000 by 2qWHO, 2009). In
Kenya Society for the Blind (KSB) in partnershipthwithe Ministry of
Education and Sight Savers, the Kenya Integratedc&tn Programme
(KIEP) has made EFA a reality for learners withugilsimpairment. This in

response to the WHO report.

Piloting of Dolphin pen project began in FebruaB02 in Kenya; Nairobi,
Eastern and rift valley provinces then before tbanty scenario came about
with the new constitution. Dolphin pen is a molsiteeen reader in the form of
USB stick that can be used in any computer. Theglinlpen magnifies text
and provide a synthetic speech which give visuallyaired students the same
access to textbooks and basic information techiyobgtheir sighted peers.
The project involved 41 visually impaired secondsiydents and 78 visually
impaired trainer at 8 institutions. The instituttowere equipped with a sight
savers dolphin pen and refurbished laptop or accessa desktop

computer(SST Annual Review Report, 2010).
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According to the survey 10% of VI learners atterdadary schools, while
out of 76%, 25% of VI learners attend primary sdeodhis is despite
relatively well developed inclusive education swystgWilliams, 2013).

According to the study the sight savers Dolphin pests approximately
150USD which is equivalent to 15,000 Kshs. In Keyght Savers has been

promoting inclusive education.

According to Victoria (2015) of Sight savers, schoarriculum has been
changing regularly with recommended text books girapalmost on a yearly
basis. This phenomena poses a great challengeefondrs with visual
impairment as producing a single text book in Beaihkes over four months,
thus students often finish a whole year withoutrappate text books. This

indicates that there is absolutely no level plaifavith the sighted students.

Ntemana and Olatokun (2012) reported observaltibty the highest influence
on attitude of lecturers toward using informatia@menunication technology
Mugo (2013) established that the Blind and visuathpaired students in
Kenyatta University used the AT for the blind torfpem various tasks
including writing notes using braille machines ahdiille papers, using
computers to type their work and communicate thnoegnails and even

browsing using screen readers for academic magerial
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There are few policies and legislative approachkat tpromote the
development and adoption of assistive technologidsenya. These include
and are not limited to; The Constitution of Keny2010), Persons with
Disabilities Act (2003), The United Nations on tRéghts of Persons with
Disabilities (UNCRPD) of (2006), and the MillenniuPevelopment Goals
(MDGSs). These legal frameworks ensure universaligde®f mainstream
technologies. With these legal frameworks in pldbe,government of Kenya
has seen many persons with disabilities get empdoygnm higher positions
e.g. County Commissioners, Governors and also semnagement positions
at the work place, Constitution (2010), Personé Wiisabilities Act (2003).
The Kenyan government’s education policies and gyea¢ geared towards
achieving Education for All (EFA) by 2015 in tandemith national and
international standards. In an effort to achieves¢éhgoals, the government
launched a special needs education policy frameworR010 (Republic of

Kenya, 2010).

The Government of Kenya in2003 passed the Persaiiis @isability Act
(PDA). The ACT was designed to prohibit all manmdr discrimination
against persons with disabilities. In educationteraf Section 18 of the PDA
stipulates that: “no person or learning institutisimall deny admission to a
person with disability to any course of study bgsen only of such disability,
if the person has the ability to acquire substhri@arning in that course;

Learning institutions shall take into account tpedal needs of persons with
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disabilities with respect to the entry requirememtass marks, curriculum,
examinations, auxiliary services, use of schoollifess, class schedules,
physical education requirements and other similamsierations” (Kenya

Law Reports).

However, under the requirements the governmenindidconsider specifics
such as cost of the infrastructure, influx of kne#elde and a dynamic
technology. For the VI learners to adapt and fitriast have AT’s modified

and compatible to their individual VI classificatiand environment.

In an effort to address the issues and challengesd the provision of ICT-
related services to persons with disabiliies (PYDs Kenya the

Communication Commission of Kenya (CCK) facilitat@dnulti-stakeholder
workshop on "E-accessibility for Persons with Disibs" on May 2012.

Furthermore, during the Workshop, the Commissiaundhed the Kenya
Disability Web Portal an initiative of the Commissiin Partnership with the
United Disabled Persons of Kenya (UDPK), the Natlddouncil for Persons

with Disabilities (NCPWD) and other stakeholders.

According to Kenya Institute of Special EducatidhISE) some special
schools have AT but in others they are not avadlaisladequate due to cost.
According to Ministry of Education (2012)there atehigh schools for the

blind in Kenya; Salvation Army School for the Blifidhika, St. Lucy’s High
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School for the visually impaired (Meru), Salvatiémmy special secondary
School Kibos (Kisumu) and St Francis Kapenguria, @fich the study
covered all the four. These four public secondatyools for the blind caters

for the 46 counties in Kenya.

This study focused on the four only public spes@tondary schools rather
than mainstream school because the special segosclawols are expected to
have put some measures in place to facilitate tegadnd learning of visual
disability students. Most studies have been don&merica and Europe but
few in African context. The empirical studies mengd in the background
have not determined the effect of AT on a subjeeaapart from Bisi (2013)
who studied impact of AT on visually impaired stotdgerformance in
Kiswahili in public primary teachers college. Th& Avere not available or

adequate in all special secondary schools in Kenya.

1.2 Statement of the Problem

In 2015, the Ministry of Education (MOE) releasedeaort which indicated

that only 21 percent of visually impaired childnerre attending school. This
indicates that the majority,79 percent, of visuaftypaired children do not
have access to education. It is estimated thaé ther approximately 15,500
visually disabled children of school going age irenga. The MOE

report(2009)shows that 1527 children were attendipgcial schools and

1637were attending integrated /inclusive schooldenya. This case scenario
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shows that only 3164 (21percent)visually impairedrhers are attending

schools, meaning that 12336(79 percent)learnersudref school.

A Sight Saver review (2015) on how effective arerent system for
supporting education for children with visual impaént reported that the
ratio of crucial ATs and the visually impaired lears in Kenyan school
needed to be bridged. The study showed that therityapf the learners were
out of school due to the complexity and incompétibof ATs. Thus, there is
need to establish how compatibility and complexatifect teaching and

learning of VI learners.

According to the Sight savers report (2015) thded#nce between the VI
learners and the ATs available was big where S&xarhad to use a dolphin
pen in one computer in a class of fourty six. Théeded research data to
validate it. The Kenya Institute of Special Edusathas assistive technology
such as Duxbury Braille Translator, dolphin pen gads for windows
(Ministry of Education, 2012). These technologies o expensive and are
not available in all schools. This indicates thisra problem of teaching and
learning of visual impaired students due inadequacynavailability of AT.
The Kenya Institute of Special Education has asdisin facilitating
availability of AT devices in some schools but havat been effectively
utiized to enhance teaching and learning amongualiig impaired

students(Sight savers report, 2015).
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Flood (2013) cites accessibility of equipment frohe libraries and KISE
learning resource center as a major setback tetefelearning of visually
impaired. He also asserts that there is need o omra the very current ATs,
for despite having Dolphin pen, Jaws for windowgpts and students were
still using braillers. Thus there was need to deiee the relative advantage of
latest AT versions with those that are being usadeatly for example
upgrade of windows 7 to 10.According to Bisi (20E3kistive technologies
such as talk book were available but inadequatpuinlic primary teachers

college in Kenya.

There have been conflict in empirical studies on &k therefore this study
sought to determine the effect of AT in teachingl darning of integrated
English among visually impaired learners in specatondary school in
Kenya. Integrated English used as focus of stuadabee it employs the four
skills: Reading, Writing, Listening, Speaking. Digse ATs are used more in

integrated English than other subjects.

1.3 Purpose of the Study
The purpose of the study was to investigate thecefbf assistive technology
on teaching and learning of integrated English agsbwmisually impaired

learners in public special secondary schools inyiden

18



1.4 Objectives of the Study

The study sought to achieve the following objective

i)

ii)

To examine the extent to which compatibility of Kéise
Technology affects teaching and learning of integtaEnglish
among the visually impaired learners.

To establish the extent to which the complexity A$sistive
Technology affects teaching and learning of integtaEnglish
among the visually impaired learners.

To examine the extent to which trialability of Asts¥e Technology
affects teaching and learning of integrated Englahong the
visually impaired learners.

To establish the extent to which observability ofsshtive
Technology affects teaching and learning of intesgtaEnglish
among the visually impaired learners.

To examine the extent to which relative advantageAssistive
Technology affects teaching and learning of integgtaEnglish

among the visually impaired learners.

1.5 Research hypotheses

The study sought to test the following hypotheses.

Ho1: There is no significant relationship between cotilpday of Assistive

Technology and teaching and learning of integr&iedlish among the

visually impaired learners
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Hoz: There is no significant relationship between camjpy of Assistive
Technology and teaching and learning of integr&iedlish among the
visually impaired learners.

Hos: There is no significant relationship between #imlity of Assistive
Technology and teaching and learning integrated li@ingamong
visually impaired learners.

Hos: There is no significant relationship between obaleitity of Assistive
Technology and teaching and learning of integr&eglish among the
visually impaired learners.

Hos. There is no significant relationship between retatadvantage of
Assistive Technology and teaching and learningntdégrated English

among the visually impaired learners.

1.6 Significance of the Study

The findings of the study would help the Ministry Bducation, Kenya in

improving on inclusive type of an education aimatgensuring teaching and
learning. This study could be useful in informinggvgrnment policies

especially related to education of visually impditearners. This study could
be important in the management of various secorstargols on how they can
integrate assistive technology in teaching anchiegr

The results of study would be assist in coming uih ways to assist visual
impaired students in improving their performanceintegrated English and

other subjects by use of AT. The study would alsid & the body of
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knowledge on effect of AT devices in teaching aedrhing of visually
impaired students. The study would form a basis fiother research in

Assistive technology especially in developing coiest

1.7 Limitations of the Study

The researcher faced the challenge of effectivensonication with visual

impaired students. This was overcome by the praicipnd teachers
organizing for assistive devices such as JAWS fodews for learners, to
ensure the researcher was able to collect all #wessary data from the

respondents.

Highly bureaucratic process of getting access teegunent authorities and
rigid rules that protects the visually impaired tingions and mostly the
visually impaired learners was a barrier. Givennpges from the county
director of education and ministry of education cgle needs department
authorization and the parents representative consenvisually impaired

learners was obtained to enable the researcha&indbe data.

Dynamic change in technology in the period of theearch and also terms
that have to do with the visually impaired, waghallenge because the
researcher had to make sure is updated with cuAést information. To
overcome this challenge the researcher had to ttdhsuspecialist in ATs and
bodies that oversee the visually impaired educadart from the ministry of

Education for example Sight Savers and Kenya Sptoetthe blind.
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1.8 Delimitations of the Study

Delimitations explain the boundaries the researchposes prior to initiating

a study and are important to narrow the focussifidy (Creswell, 2009).The
study was carried out in all the four public specdacondary schools in
Kenya. The study delimited itself to effect of asise technology on teaching
and learning of integrated English among visuatipaired learners in special
secondary schools in Keny@ther factors that affect the teaching and learning
of visually impaired learners such as social stmectshifts, demographic
changes and educational reforms were left outsseoafocus on AT and

relationship with teaching and learning.

1.9 Basic Assumptions of the Study

The study was based on the following assumption:

That respondents were conversant wsisdve technology. The researcher
assumed that the respondents; Principals, tea@metsstudents understood
what assistive technology is. There were thereéoqeected to understand the

application and importance of AT in teaching aratheng.
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1.10 Operational Definition of Significant Terms

The following terms were used as defined in theextrof the study

Assistive Technologya device that would assist visually impaired leesne
teaching and learning of integrated English

Compatibility It is the extent to which an assistive technologyld be able
to work with other devices being used by the vilguatpaired learners
Complexity is the extent of how simple or complex an AT ighe visually
impaired learners in public special secondary skimodgenya.

Integrated English It is combined English and literature in teachingd a
learning of VI learners in special public secondseiool in Kenya.
Observability this is about how the visually impaired learners able to
value the results and adopt the AT e.g JAWS fodavrs.

Relative advantageit is about whether the AT would enable visually
impaired students in special secondary school,etanba better position in
teaching and learning

Trialability is about whether it is possible to test an AT befaurchasing it.
Special Secondary Schooleefers to schools set aside to meet the demands
and needs of children with special needs whichHis study it is the visually
impaired students.

Visual impairment refers to both blindness and low vision.

Teaching and learning Teaching is the process of disseminating knowdedg

and learning is the process of internalizing thguaed knowledge
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1.11 Organization of the Study

The study is organized into five chapters. Chapfare comprised of
introduction, the background to the study, stateneérthe problem, purpose
of the study, objectives of the study, researchotiygses, and delimitations of
the study, assumptions of the study, definition significant terms and
organization of the study. Chapter Two coversrdiere review with
subsections of on critical issues in AT integratitreoretical and conceptual
framework. The Third chapter is research desigd arethodology and
consist of design of the study, location of thedgtustudy population,
sampling procedures, description of research insnis, reliability and
validity, administration of research tools and datalysis techniques. Chapter
Four covers data analysis, interpretation and d&on while Chapter Five
contains the summary, conclusions, recommendatsnts suggestions for

further studies.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Introduction

This chapter reviews literature on Assistive Tedbgp in teaching and

learning among the visual impaired learners. Theptdr discusses definition
of assistive technology, earlier studies on assigechnology in teaching and
learning, summary of literature review, summary gaips, theoretical and

conceptual framework.

2.2 The Concept of Assistive Technology

Assistive technology refers to the devices and isesvthat are used to
increase, maintain, or improve the capabilitiesaadtudent with a disability
(Dell, Newton, & Petroff, 2012; Abbott, 2007 ;Ablboet al, 2011).The
foundation For Assistive Technology (FAST) defir§ as any product or
service designed to enable independence for didabled older people
(FAST,2001). The British Educational Communicatiamd Technology
(BECTA) defined AT as their software and technolaglyich helps people
with disabilities and special needs to overcome atditional barriers they
face in communication and learning (Becta, 2003aitpesd, 2011; Kilda,
2008).Assistive technology is an interdisciplinafield of knowledge

comprising products, resources, methodologies,tegfies, practices, and

services that aims to promote functionality for jpleowith regard to visual
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disability independence, quality of life, and sédiaclusion (Cook, 2002;

Adcet, 2011; Kitching & Jackson, 1997).

Bryant and Bryant (2003) grouped assistive teclgiek into seven
categories, these include positioning and seatimahility, augmentative and
alternative communication, computer access, adaptwys and games,
adaptive environments, and instructional aids. Here Reed and Lahm
(2005) categorized assistive technologies intddair categories based on the
task for which each is useful: computer accessomaspects of writing,
composing written material, communication, readirigarning/studying,
math, recreation and leisure, electric aids fatydasing, mobility, vision,
hearing and vocational. Wong and Cohen (2011) dinegal classification of
assistive technology devices as a spectrum of eggnp from high to low
tech that which can be applied in writing, readimgcess to computers,

communication, mobility and leisure.

According to Georgia’s Assistive Technology (20148 low tech devices do
not require intensive training and are inexpensiltew -tech devices
examples are handheld magnifiers, large print textsl canes. High tech
devices are more sophisticated tools requiring iapdraining to use the
devices effectively. The devices are more expersind as voice recognition,
digital hearing aids, electronic organizers and mmmication devices with

voices.
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The American Foundation for the Blind classifie® ttypes of assistive
technology for students who are blind or low visinto four main categories,
as shown in Table 2.1 (Presley & D’ Andrea, 2008p,A2012; Koenig &

Holbrook, 1993).

Table 2.1: Types of Assistive Technology for Studém with Visual

Impairments
Types of Technology Devices
Technology for accessir  Large print, reading stand, acetate overl
print material lighting, handheld and stand magnifiers,

telescopes, video magnification systems,
scanning and optical character recognition
(OCR) systems, electronic whiteboards,
Braille reading, tactile graphics, digital
talking books, e-book readers, talking
calculators, talking dictionaries

Technology for accessing Large monitor, adjustable monitor arms,

electronic information cursor-enlarging software, screen
magnification software, accessible personal
digital assistant (PDA), large print, online
dictionaries, refreshable Braille displays,
touch tablet, text reader, self-voicing
applications, e-book reader, digital voice

recorder
Technology for producing Felt-tip pen and bold marker, dedicated word
written communications processor, imaging software, drawing

software, math software and spreadsheets,
slate and stylus Braillewriter, electronic
Braillewriter, Braille translation software,
Braille embosser, accessible PDA

No single solution for access to technology is appate for every student
with a visual impairment. Even students with thensavisual loss may require
instruction in different types of assistive tectogyl based upon their unique
needs. Specifically, students with visual impairisemay require assistive

technology which may focus upon speech accesdlebagicess, print access,
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tactile communication systems, or any combinatibrthese access modes.
Determination of access mode(s) must be guidedkited specialists in the
education of students with visual impairments whaven comprehensive
expertise in blindness and low vision specific stbg technology and who
can also access individual learning characteristhisgusto & Schroeder,

1995; Ahrc, 2002; Koenig, 1996).

These specialists must collaborate with other stheeducators, general
assistive technology specialists, general educatidechnology specialists,
and educational evaluators to conduct thorough ndisiic evaluations to
determine the specific needs of students with Vignpairments. Then they
must insure that those needs are met by plannimgplementing, and
continuously monitoring instruction in the use gfpeopriate technology,
including sufficient training in the efficient usd specific technology (Smith,
& Andersen, 2010; Alande & Eni, 2005; Leibs, 199Sjudents with visual
impairments must have access to and instructiom phihdness and low vision
specific assistive technology tailored to individuamique needs, learning

styles and visual abilities.

Edyburn (2002) found that only 29 percent of 22fickss found explicitly
referred to specific disability. There was 23 patcen the same review
conducted one year later (Edyburn, 2003). Accordin@leff,etal.,2006; Alty,

et al., 2006; Locke et al., 2004; Lynch, 2007) sgszl on the importance of
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parental involvement to overcome barrier to adaptad AT. Community,
family, school partnerships can provide avenuesréss the barrier, that face

implementation of AT and literally learning in sais.

While the phrase assistive technology may makesespeople think of
computers and computerized devices, assistive tdotp can also be very
low-tech. For example, pencil-grips (the moldedsptagrips that slip over a
pencil) are considered assistive technology. Thislysdelves on high tech
ATs that have relative advantage to those of lask &g. of high tech include
JAWS, Dolphin pen and Learning Access Suite. Assistechnology that
helps students with learning disabilities includasmputers programs and
tablet applications that provide text-to-speechrgueil 3000), speech-to-text
(Dragon Naturally Speaking), word prediction capaes (WordQ), and
graphic organizers (Inspiration). Some students wisual impairments have
access to a wide range of blindness and low vispecific assistive
technology devices, while others have none atkally, 2008; Alves, et al.,

2009; Mbugua, 2012; McREL, 2004).

In addition some students with VI have access szhers who are well-
prepared to deliver special instruction in blindhemd low vision using
specific assistive technology, while others do (&bner & Lahm, 2002,
Apple, 1995). In comparison to other interventioassistive technology may

have a significant effect in helping students vdikabilities progress towards
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the goals outlined on their Individual Educatiomi® (Watson, Ito, Smith, &
Andersen, 2010; Atkins, 2009; Mendez-Shannon, 20I0is is in line with

the current study. Assistive technology helps i tways: it can help the
student learn how to complete the task and it a&p to bypass an area of
difficulty. For example, when a student decidefisien to a digital version of
a book, they are bypassing an area of difficultypwidver, if the student
focuses on the computer screen as highlighted wanelsead aloud, they can

learn unfamiliar words.

The aim of technology is to improve the lives ofrtan beings. Persons with
visual impairments are no different and requireubke of assistive technology
(AT) to compensate for their vision loss. Some e high-tech AT used by
persons with visual impairments in today’'s techgadally advanced world
consist both hardware and software products inetudcreen readers, screen
magnifiers, closed-circuit televisions, electronimagnifiers, scanners and
optical character readers, portable and refrestBitaldle displays, digital and
electronic data, digital readers, and accessiblept®mnes. No matter the
diversity of devices, the power of AT as an enabierthe lives of students
with disabilities is unequivocally reported .Yetethiterature reports that
students with disabilities and their teachers adewtilizing the AT available
to them (Kelly, 2009; Smith, Kelley, Maushak, GiiHShirley, & Lan, 2009;

Wong & Cohen, 2011; Baker, 1992).
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Alper and Raharinirina (2006), in a comprehensexgew of the literature on
AT, concluded that individuals with disabilitieseanot fully benefiting from

the use of AT in home, school and community sestinghe researchers
identified key shortcomings in the awareness, maiggn and education of
professionals of AT in school settings. Other arefsconcern included
inadequate support and services for training foremia and lack of
partnerships and collaboration among teachers|itanservice providers and
researchers. This is echoed with findings of sttl@rnth visual impairments

in the US.

In study of lllinois visually impaired students)% of students with visual
impairments were not benefitting from AT (Kapperm&ticken, &Heinze,

2002; Barendregt, et al., 2008; Miles, 1994). Iother study, the figure was
between 59% and 71% of students who were inclindzknefit from AT but

did not have the opportunity to use it (Kelly, 2004iller, 1983).As much of

teaching is, and will be delivered through tecbagyl it is imperative that
individuals with disabilities, in this case, stutlewith visual impairments, are
not left behind as Singapore seeks to “enrich aadsform the learning
environments of our students and equip them withdhtical competencies
and dispositions to succeed in a knowledge econdidyg; 2008). This study
is significant as it is the first study of its kirid investigate the AT use of

students with visual impairments and their teachers
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2.2.1 Assistive Technology and Visually Impaired &tlents

The benefit of using AT in teaching and learning feeen studied (Hussin,
MohdNor, & Suhaimi, 2008; Leporini, 2007; Martirteil, &Todesco, 2004;
Pal, Vallauri, &Tsaran, 2011; Bart et al., 2011)isl generally accepted that
assistive technology has a positive impact on iheslof individuals with
visual impairments (Cooper & Nichols, 2007; KappamSticken, & Heinze,
2002; Strobel, Fossa, Arthanat, & Brace, 2006; Baact& Alty, 2006). This
is supported by this study in that all the fiveiahtes: relative advantage,
complexity, compatibility, trialability and obselviity are put into
consideration when using AT. It becomes an equalife teaching and

learning for VI learners with their sighted peer.

However, most of the assistive technology devibas are used by individuals
with visual impairments are deemed effective. Hiogl studies showed that
AT have a positive effect on students with visuaadilities (Cooper &

Nichols, 2007; Kapperman, Sticken, &Heinze, 2002¢ls!, Fossa, Arthanat,
& Brace, 2006; Beddington et al., 2008), and depielg positive relationships
in their academic performance (Huang & Russell, &200rucano, 2005;

Beigel, 2000). Assistive technology has positiviee@fon students’ learning,
especially, increasing reading speeds and compsairemates (Corn et al.,
2002; Howell, 1996; Kennedy, 2002; Merbler, AzarJlgnan, 1999; Bera,

2011). Assistive technology is essential for stuslevith visual disabilities to

enhance learning, cognition, and social developr(®r¢, Murphy, Smith, &
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Yu, 2004; Wong & Cohen, 201l; Berfield, 2003). Thitudy supports the
above studies especially by Copper (2007) and RY28€6) in that AT

especially Dolphin Pen would increase the chandeadoption and has a
positive effect on students learning especiallyréasing their speed of

reading.

The manual braillewriter is considered effective &8 having had a positive
impact on education) because it has provided iddafs with visual
impairments with access to information (through #dity to write braille)
faster than the slate and stylus (Kennedy, 2002ckBl2011; Mugo et al.,
2010). It may be true that the manual brailleraistér than the slate and stylus
because of the obvious inherent characteristich®ftwo assistive devices.
However, this sort of anecdotal evidence is nofigght for other types of
assistive technology (for example, two screen readioftware applications
compared with each other or two electronic notentaklevices compared with

each other (Wong & Cohen, 2011; Bohman & Ander@®5; Opin, 2012).

Assistive technology can be used in two ways: tppsut learning and to
bypass a challenging task such as handwriting. riferoto be effective,
assistive technology needs to be embedded withialitguinstruction.

According to Kelly and Smith 2011 the extent to ebhithe field has
researched on the effect of assistive technologad usy students who are

visually impaired on teaching and learning usingorous, scientific-based
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methods is close to nonexistent. Thus this studyrixes the effect of AT on
teaching and learning of integrated English amorgléarners in public

special secondary school in Kenya. The aim of teldyy is to improve the
lives of human beings. Persons with visual impairteeare no different and
require the use of assistive technology (AT) to pensate for their vision
loss. Some of the high-tech AT used by persons wghal impairments in
today’s technologically advanced world consisthbbardware and software
products including screen readers, screen magmifielosed-circuit

televisions, electronic magnifiers, scanners anticalp character readers,
portable and refreshable Braille displays, digaad electronic data, digital
readers, and accessible cell phones. No matteditiegsity of devices, the
power of AT as an enabler in the lives of studewith disabilities is

unequivocally reported (Kelly & Smith, 2011; Bote|2010).

More than half the 256 articles (156) that ideatfiassistive technology that
was used for classroom-based educational inteosetby students who are
visually impaired were discussions of theoriesjdig| or practices; product
reviews; or product evaluations without researcsigies or methods. Despite
the certainty of the worthiness and contributiontois large segment of
research, no measure of the effectiveness or ingfabe assistive technology
on educational performance was presented in arlgesie articles (Kelly and

Smith 2011; Peterson, 2002). Specifically, 48% bk tarticles were

discussions of a theory, belief, or practitionesdxh concept, and 13% were
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discussions of product reviews or evaluations. Rinewledge base regarding
assistive technology and education of individuaith wisual impairments was
shown to be largely devoted to this topic area.tld 121 articles that
discussed a theory, belief, or practice relatecedacation-based assistive
technology without a research method, a major @oriticluded students with

additional disabilities.

A large percentage of the literature consists afcdotal evidence of the
impact of assistive technology without evaluatihg teffectiveness of AT.
Curriculum integration is the process of incorpmmgtassistive technology
devices to enhance teaching and learning. It isitif@dementation step to
facilitate the use of assistive technology. It iseay key step because if carried
out effectively it is expected to enable the viguainpaired students to do
what they could not have done without the assistie@ices. Integration
process requires innovation to ensure that the Aviceés are relevant to the
visually impaired students in teaching and learmragess (Singal, 2008; Bps,

2009; Powell, 1969; Parisot, 1995).

Terms such as mainstreaming, integration, and smmiu have been used
interchangeably to describe the educational movérmkneaching students
with and without disabilities in the same settingscording to Skrtic, Sailor,

and Gee (1996) inclusive education means that fapeducation is no longer

defined as a placement but as a system of suppmtsded to help address
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the needs of students with disabilities” (p. 150he Individuals with
Disabilities Education Act (IDEA, 2004) requires ath children with
disabilities, to the maximum extent appropriatee arovided a free and
appropriate education (FAPE) in the least restrecgnvironment (LRE) and
have access to the general education curriculumEAIDSection 612
@G)(A)]-

Alper and Raharinirina (2006), in a comprehensexgew of the literature on
assistive technology concluded that individualshvdtsabilities are not fully
benefiting from the use of assistive technology home, school and

community settings.

The researchers identified key shortcomings inativareness, integration and
education of professionals of assistive technologgchool settings. Other
areas of concern included inadequate support andcss for training for
parents and lack of partnerships and collaboragimong teachers, families,
service providers and researchers. This is echatd fimdings of students
with visual impairments in the US. In one study%66f students with visual
impairments were not benefitting from assistiventedogy AT (Kapperman,
Sticken, & Heinze, 2002; Brown, 1992). In anothérdy, the figure was
between 59% and 71% of students who were inclindaenefit from AT but
did not have the opportunity to use it (Kelly, 2D0OAssistive technology can
improve teaching and learning in inclusive clasersoin various ways

(Kleiman, 2010, Buhler, 2001; Santally, 2011).
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All students with visual impairments are entitled the independence and
efficiency afforded by technology, including asisisttechnology. Appropriate
assistive technology enables students who are llyisimpaired to access
information and to complete tasks efficiently, @@y enabling them to
achieve the highest level of independence possiBlmerging research
suggests that technology promotes acquisitiortefdcy, provides more equal
access to information required for employment, famchccess to information,
in general, and facilitates social and communityoeks (Kelly & Smith,

2011; Butterworth et al., 2011; Sarstedt, 2011 n8dh 1995).

Lowenfeld (1973) determined that there were threenary issues facing
individuals with visual impairments: access to mfation, independent travel,
and a lack of meaningful experiences. Assistivehrnetogy is used by
individuals with visual impairments to compensatg these limitations.
Assistive technology can enable students who agally impaired to achieve
educational success and gain competitive employmemroviding tools for
increased independent access to information and fffective
communication(Kelly, 2008; Calder, 2010; Scholl, 862 The current
challenge is to provide appropriate access to asiuction on blindness and
low vision specific assistive technology throughiindualized assessment of
assistive technology needs, appropriate instruciiorthe use of assistive

technology as tools, and equitable distributiorassistive technology. Access
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to and instruction with assistive technology must driven by individual
needs, not by logistical constraints such as awidithaof equipment, location
or model of service delivery, or funding restrafhtatton, & Erickson, 2008;
Carney et al.,, 2003; Sherry, 1997). Currently, sostiedents with visual
impairments have access to a wide range of blirsdaad low vision specific
assistive technology devices, while others haveesrairall (Kelly, 2008; Cast,
2011, 2012). Also, some students with visual impaimts have access to
teachers who are well-prepared to deliver spengtiction in blindness and
low vision specific assistive technology, while etk do not (Abner & Lahm,
2002; Edwards & Lewis, 1998; Kapperman, Sticken, Hginze, 2002;
Murphy, Hatton, & Erickson, 2008; Parker et al. 9@9 Sahfi, Zhou, Smith,
Kelley, 2009; Smith, Kelley, Maushak, Griffin-Stagl, &Lan, 2009; Change,

2012). This inequity must be eliminated.

To assure that appropriate assistive technologycegvand instruction are
available to students, educational teams must wlrefssess students’ needs
are considering both current and future needs auost mpecify goals and
objectives for meeting these needs on the individdacation plan, including
intensity of instruction, who will provide the imsttion, and the specific type
of assistive technology required. As specifiedDiA (2004), school districts
must assure that all students have equitable adoeassistive technology
devices and instruction as documented by the iddalized education

program.
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2.2.2 Classification of Assistive Technology in edation

Assistive technology can be classified into magaiion types, text to
speech,braille display,tactile images,portabledirea devices,audio graphic
calculator,large key calculators and electronidllertdlagnification-there are
four types of magnification: relative-size (largerhat, bigger manipulatives),
relative-distance (material presented closer tasthdent), angular (lens-based
magnifiers), and projection (camera-based eleatranagnifying devices).
Specialized lighting-lamps and lights with variaypes of illumination may
enhance the visibility of the working surface. Matk positioning devices-
page holders, book holders, or book stands, antt bleards enable better
positioning of the material to decrease distancgglea or glare. Audio
support-software or hardware that gives informattmough auditory channel
in addition to the primary channel whether it isual or tactile(Turnbull,

2005; Charman, 2012; Skrtic et al., 1996; Smitalg2001; Smith, 2008).

Text-to-Speech- software that converts digital térto audio. It is

implemented in talking programs, like word processmr is part of read
aloud imported text. Portable reading devices-diare that supports various
formats of audio text. Information may be storatiei as audio files on media
cards, or as soundtracks on CDs. Large key catmslaversized numbers to
accommodate vision needs. Audio graphic calculatoftware or hardware

they give students with visual impairments visual sauditory access to
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graphing capability(Sticken, & Heinze, 2002; Chegklet al.,, 2010;

VanKraayenoord, 2007, Van Laarhoven et al., 2007).

Braille keyboard stickers make keyboard labelsu@tt accessible stickers
with Brailled characters can be used. Power ChordillB Keyboard is a
computer keyboard based on 6 Braille keys with tafthl function keys.
SIXIN is computer software that turns six home rkgys into Braille keys
allowing a student who is not proficient with QWERkeyboard to type on
the computer. Narrator (PC), VoiceOver (Mac) i@mputer operating
systems come with built-in voice output applicatida support access. Third
party screen reading software — full-fledged spemdiput program that gives
full access to computer systems and menu-drivengranes and

applications(Edwards & Lewis, 1998; Chen et alQ20Ninter, 1989).

Braille display is hardware devices that show uprte computer line at a time
in Braille. As the user moves around the computeeem, tiny solenoid pins
on the display raise and lower to form the Bratlt@racter of each computer
screen character. Braille Writer is a special typ@ew that produces
immediate text in Braille as it is being typed Eteaic Braille note-taker -a
device with numerous functionalities used to inpsthre, and output text
either in Braille or print. Depending on the modebgte takers may have
Braille or QWERTY keyboard, speech only output, speech and Braille

output (Kleiman, 2010; Chickering & Gamson, 1991).
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Electronic Braille typewriters- a tool that is antleination of Braille Writer
and electronic note-taker. It produces an immedtsedcopy of Braille,
allowing prior insertion and proofreading of texiactile images-graphical
information created and tactile format that is asdae for blind people. There
are a number of methods to create tactile imagesneSmay require
specialized equipment, while others can use low-teaterials. Tactile-audio
- overlays and devices link to a computer to ougaudio information assigned
to a specific area in the overly that is put ovetoach sensitive board.
Signmaker are a device that helps create Braitleltato be used for marking

all kinds of objects(Laga, Steere, & Cavaiuolo, &@sion, 2012).

Braille compass — a directional device with a rdiaerow; Braille characters
indicate the four directions of the world. TalkiGPS are positioning tools
that verbally inform a person about the currentitims and the route.

Manipulatives are toys, shapes, models, and othgcts to support learning
process. They may be used as a replacement foresnagdapted games -
board or computer games specially design to accatateovision loss. Swing
cell is a tool that assists instruction in BraillBeeper ball or other acoustic
ball is a play balls with sound-generating elemen¥oice output measuring
and household devices various kinds of adaptedaamas with speech output
and/or tactual markings, talking management softwafFalking typing

instruction software are programs to assist in kayting instruction(Ng,

2008; Collins, 1994; Connel et al., 1997).
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Talking dictionary/large print is a hardware or ta@fre tools to assist in
language related tasks. Word-prediction softwarpregrams that support
composition of sentences. Organization tools aféware or hardware to
facilitate organization and learning material maragnt. Tactile-audio
systems are haptic devices that enhance tactillbratipn. 3-D images for
concept development is a tactual images to complenresupplement textual

information (Smith & Anderson; Cook & Hussey, 20@ok et al., 2002).

2.3 Availability of Assistive Technology

All students with visual impairments are entitlenl the independence and
efficiency afforded by technology, including asisisttechnology. Appropriate
assistive technology enables students who are llyisimpaired to access
information and to complete tasks efficiently, @@y enabling them to
achieve the highest level of independence pos@itdeman, 2010; Cooper, et

al., 2008).

Emerging research suggests that technology pronaaigsisition of literacy,
provides more equal access to information requioecemployment, and for
access to information, in general, and facilitagexial and community
networks (Kelly & Smith, 2011; Cotton & Evans, 19%though often
educators use a range of supplementary aids anttesrto teach students
with disabilities along with their non-disabled pgemany educators are not

sufficiently familiar with assistive technology armbw to use it effectively
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(Margolis & Goodman, 1999; Cowenfeld, 1951). Th®0d®saw a continuous
growth in the integration of visually disabilityustents and the piloting of
Community- Based Rehabilitation (CBR) programmes fmrsons with
disabilities through the mobilization of resour@scommunity level and the
assistance of NGOs (Ghana Education service, 2@%mer et al.,
2011).Assistive technology are hardware and so#fypaoducts such as screen
readers and voice recognition products that proesential accessibility to
computers for those with significant vision, hegriearning and physical

impairments.

The following are some few examples of the typesssistive technologies
that provide reasonable accommodations for varguss of disabilities(Kelly

& Smith, 2011; Creswell, 2008, 2012).Text-to-speddlS) applications,

such as JAWS, BookWise (Elkind, Cohen, & Murray93pand Kurzweil

3000 (Laga, Steere, &Cavaiuolo, 2006) are screewems that read aloud
everything on computer screens, including text,l-galvn menus, icons,
dialog boxes, and web pages. Studies by Elkind.e{1®96) found out that
adults using the TTS system reading performanceawga but this were
dependent on the user's severity of the disabilijowever, studies
investigating the use of TTS for teenagers witheseweading disabilities,
Farmer, Klein, and Bryson (1992) found no significenprovements with use
of the system. Braille embossers transfer compggemerated text into

embossed Braille output.
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Braille translation programs convert text scanmedsi generated via standard
word processing programs into Braille, which carpbated on the embosser.
Refreshable Braille displays provide tactile outpfiinformation represented
on the computer screen, Microsoft (2012). Color i@y according to Evans
(2001) work by changing the background color ot team white to another
color, which causes readers with visual stressepiont less difficulty with

sustaining reading and fewer incidences of headaghed eye strain.

Studies show that use of overlays improves readitg) and accuracy Jeanes
et al., (1997). Also the optimal color for an oegridiffers across from person
to person, requiring the need to carefully selecapropriate color per person
(Jeanes et al., 1997; Smith & Wilkins, 2007; Dabten 1999). Optical
character recognition (OCR) system allows userscén printed documents,
convert them into digital text and also serve adstéor correcting translation
errors. However, the scanning process can be tonswtening since this is
typically done one page at a time (Laga et al..62@xavis et al., 2010), and
OCR is highly sensitive to the resolution and baokgd color of the text

being recognized (Bigham, et al , 2006; Day & Edigai996).

Electronic Dictionaries often recommended for peoplith learning
disabilities are specialized, portable devices thbdw users to look up
unfamiliar words on demand (Raskind & Higgins, 198& La Paz, 1999).

Studies suggest that the wuse of dictionaries mayrdwe reading
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comprehension among students with learning disegsiland are also included
in some TTS systems like Kurzweil 3000 thereby abisg the actual effect
of the dictionary alone (Laga et al., (2006). T&¥indows is a piece of
cardboard with a small window cut-out to limit thenount of text seen at a
time Pepper & Lovegrove (1999). The window size camge to show only
one or two words at a time to one line of text ooren This approach is
believed to help decrease interference level from immediate words and

therefore improving the reading speed and accuracy.

Pepper & Lovegrove (1999) suggest that single-vadisglays may be a viable
accommodation, but it should be noted that theyndt assess reading
comprehension. Text Telephones (TTYs) are the helees that people with
hearing impairments use to communicate with othemsthe telephone.
TTY/TDD conversion modems are connected between patens and
telephones to allow an individual to type a messaga computer and send it

to a TTY/TDD telephone or other Baudot equippedadeWicrosoft (2012).

Alternative input devices allow individuals to comittheir computers through
means other than a standard keyboard or pointingceleExamples include:
Alternative keyboards, Electronic pointing devicdsght signaler alerts
monitor computer sounds and alert the computer wérlight signals. This
is useful when a computer user cannot hear compaterds or is not directly

in front of the computer screen. As an examplegla lcan flash alerting the
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user when a new e-mail message has arrived or g@utemcommand has

completed Microsoft (2012 (Laga et al., 2006; Dewvglet al., 2004).

Estimates from the Ghana’s Ministry of Manpower Blepment and
Employment suggest that less than two percent dtiren with Special
Education Need (SEN) and/or a disability are sexyithrough special schools
and children who gain access to these schoolsraranily residing in urban
areas. A commonly used approach is cooperatiorewdral different NGOs,
each with their specific areas of expertise. Sigavers have piloted several
approaches on the use of computers in schools. pilbieprogrammes have
been based on the use of recycled computers (sdpjpée by computer Aid)
and the purchase of various versions of talkingvsre such as Jaws,
Dolphin pens, Microsoft (Lynch, 2007; Dwards, 20E2lyburn, 2006, 2010,

2012).

In 2007 Sight Savers International (SSI) launcheda for visually impaired
learners’ pilot project in Kenya. This is a prdjesorking towards
advancement of AT for the blind and low vision ks in secondary and
tertiary institutions. Sight Savers is committedthe integration of children
with visual disability into mainstream educationdasupports the Special
Education Division (SpED) in the area of capacityilding to enhance its
ability to monitor report and promote the integoatiof this disability group

(Laga et al., (2006). The Kilimani Primary schaoKenya and the Mwereni
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School in Tanzania were provided with a specifisisitve technology called
Sight Savers Dolphin Pen, which is a cooperativerebetween Sight savers
International and Dolphin. The main concern is tatextent are the assistive

device having an effect on teaching and learning?

Access to and instruction with assistive technologyst be driven by
individual needs, not by logistical constraints tsuas availability of
equipment, location or model of service delivery, fanding restraints.
Currently, some students with visual impairmentgehaccess to a wide range
of blindness and low vision specific assistive teilbgy devices, while others
have none at all (Kelly, 2008; Elliot & Gibbs, 20@lliot et al., 2003). Also,
some students with visual impairments have acaessachers who are well-
prepared to deliver special instruction in blindnesd low vision specific
assistive technology, while others do not (Abnet&m, 2002; Edwards &
Lewis, 1998; Kapperman, Sticken, & Heinze, 2002; rphy, Hatton, &
Erickson, 2008; Parker et al., 1990; Sahfi, Zhamjtl§, Kelley, 2009; Smith,
Kelley, Maushak, Griffin-Shirley, & Lan, 2009; Fag010; Farr et al., 2010a).

This inequity must be eliminated.

To assure that appropriate assistive technologycegvand instruction are
available to students, educational teams must wlrefssess students’ needs
considering both current and future needs and nspscify goals and

objectives for meeting these needs on the individdacation plan, including
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intensity of instruction, who will provide the imgttion, and the specific type
of assistive technology required. As specifiedDiA (2004), school districts
must assure that all students have equitable adoeassistive technology
devices and instruction as documented by the iddalized education

program (Farr et al., 2010Db).

Assistive technology devices enable individualshwiitsabilities to participate
in society as contributing members. These devigesadso credited with
helping individuals with disabilities achieve op#imfunctional ability and
independence (Phillips & Zhao, 1993). Furthermtgehnology is recognized
as a means for individuals with disabilities to &g the mainstream society
(Uslan, 1992) and as a mode to potentially equdlieecapabilities of persons
with and without disabilities (Scherer, 1993; F&§01; Fowler, et al, 2007).
According to the National Center for Health Statist more than 17 million
Americans used an assistive technology device 8% 16 accommodate for

impairment (National Center for Health Statistit397, November 13).

The increase in assistive technology use may bibwtd to the federal laws
passed which support funding for assistive techgyldevices and services.
Although these laws increase the accessibility ssistive technology, many
recipients are dissatisfied with devices and sesri®issatisfaction typically
results in discontinuance of assistive technologyiaks. A national survey on

technology abandonment found that 29.3% of all d&viobtained were
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abandoned (Phillips & Zhao, 1993). Discontinuan€eassistive technology
represents a waste of time and money. There is vewdémited research
documenting factors related to assistive technoldggcontinuance from
consumers' perspectives. It is important to gainuaderstanding of these
factors to aid professionals in designing assistatnology service delivery

techniques.

Assistive technology can improve teaching and learnin inclusive
classrooms in various ways (Kleiman, 2010; FritB&rner, 1996).Research
demonstrated, however, that individuals with dikiés are not often given
the opportunity to try out assistive technology ides prior to purchasing
them. For instance, Parette, VanBiervliet and Hmkr (1990) found that
almost half of the individuals with visual impairmie sampled were unable to
try out their devices prior to purchasing them. iWidbals denied the
opportunity to try out technology before purchasimgmust rely on the
judgment of the professional who selects the devarethem (Parette &

VanBiervliet, 1992; Fuller & Applewhite, 2011).

Theoretically, and pragmatically, trialability hagen noted as an effective
means to prevent technological discontinuance amuin@te ongoing use
(Parette & VanBiervliet, 1992; Galajdova, Majenik Simsik, 2005). It has
not, however been fully incorporated into the pssceof distributing

technology to individuals with disabilities.The deg to which technology is
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changed or modified by a user in the process of atloption and

implementation is termed re-invention (Rogers, 398%any individuals with

disabilities have devised additions or modificasido their devices to meet
their unique needs (Zola, 1982; Gale et al., 1988)a result of re-invention,
technology can become more appropriate in meetmgndividual's present
needs and more responsive to future needs that @mgers, 1995; Gardner
& Edyburn, 2000; Gaudkrodger & Lintott, 2007). Adtigh re-invention was
studied extensively from a broad theoretical parspe in the diffusion of

innovations theory, empirical research relatingnseention to continued use
of assistive technology by individuals with dis#hgk is nonexistent (Gersten

& Edyburn, 2007)

Professional support (change agent contact’) safsctor related to ongoing
use of technology in the diffusion of innovatiortsedry (Rogers, 1995).
Rogers indicated that professional support is dribe variables most highly
related to continued use of technology. Additionallesearch on assistive
technology contends that individuals with disalait without support are
typically less successful than those who have @ iRstance, individuals
without social support often discontinue technold¢§gherer, 1993b) with a
loss of functioning, learning capacity, employmearid/or quality of life

(Galvin & Wobschall, 1996; Gersten et al., 2009)pfort services in the form
of device training (Raskind, 1993; Scherer, 19%eherer & Galvin, 1996;

Gindis, 2003), and device maintenance (Batavialafi] & Phillips, 1990;
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Scherer & Galvin, 1996; Tewey et al., 1994; Giwdtial., 2011) were also

documented as essential to continued use of assistthnology.

Device training and maintenance are not alwaysigeavto individuals with

disabilities receiving assistive technology devicBarette and VanBiervliet
(1992) found that out of the 680 individuals witlemtal retardation who were
involved in the study, 32% reported not having ajiotraining and more than
one-third were dissatisfied with the amount of tineguired for service of

their technology.

Diffusion theorists claimed that innovations thet @erceived by individuals
as having greater relative advantage, compatibilityalability and re-

invention will be rapidly adopted and slowly distiomed (Rogers, 1995;
Goffman, 1963). These concepts are examined in pigsent study to
determine if they are applicable to continuancefhs$inuance of assistive
technology devices by individuals with disabiliti&s addition to the variables
in Rogers' theory described above, there are tWerdactors associated with
abandonment. These are consumer involvement amiyeban consumers'

needs.

A review of the literature indicate that there isnsensus that consumer
involvement in the selection, acquisition, use angintenance of assistive

technology devices is important (Carroll & Phillipd993; Phillips &
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Broadnax, 1992; Scherer, 1993; Turner et al., 1€9&%jzman, 1997). Other
research results demonstrated that devices arentilsaed less frequently
when users believe their opinions are taken inttsickeration in the selection

process (Gradel, 1991; Phillips & Zhao, 1993; GrighPrice, 2011).

A change in consumers' needs has also been citedsagificant cause of
discontinuance of assistive technology devices €Ekewet al., 1994;
Groenewegen, 2005). Researchers indicated thageban individuals with
disabilities' priorities and/or needs, rather thaproblems with assistive
technology devices, often results in device disoomince (Parker &
Thorslund, 1991; Phillips & Broadnax, 1992: Sche&keGalvin, 1996; Guba
& Lincoln, 1994). Overall, some technological distouance is to be

expected as individuals with disabilities expererbanges in their lives.

Researchers have studied a variety of consumeraasibtive technology
device variables in an effort to predict use vemissontinuance of assistive
technology devices. However, to date, no studiesmixe the relationship
between continuance/discontinuance of assistivAntdogy devices and a
combination of predictor variables (relative adea®, compatibility,

trialability, re-invention, support, consumer invement, and changes in
consumers). The hypothesis of the study was tmatetwas relationship
between assistive technology discontinuance amondividuals with

disabilities and a combination of independent \#eia (relative advantage,

52



support, consumer involvement, trialability, chasmga consumers, re-
invention and compatibility) (Scherer & Galvin, B¥Hasselbring & Glaser,

2012).

2.4 Compatibility of Assistive Technology in Teacmg and Learning
According to Jwaifell and Gasaymeh (2013) the psecef adopting an
innovation can be accelerated if the individualdekat this new innovation is
compatible with their needs and experiences. Ro¢2@93) stated that
“compatibility is the degree to which an innovatisnperceived as consistent
with the existing values, past experiences, andseé potential adopters” (p.
15). For innovation in learning materials, the niel@a may or may not be
compatible with students’ socio-cultural valueslidie, or needs for the new

technology.

A lack of compatibility in AT with individual needsiay negatively affect the
individual's AT use (McKenzie, 2001). Hoerup (200dgscribes that each
innovation influences student opinions, beliefsjuga, and views about
teaching. If an innovation is compatible with ardiindual’s needs, then
uncertainty will decrease and the rate of adopwdrnthe innovation will

increase (Hatwell, 1993).
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2.5Trialabilityof Assistive Technology in Teachingand Learning

According to Rogers (2003), “trialability is thegtee to which an innovation
may be experimented with on a limited basis” (p. Itaefers to the period of
Time allowing the adopter of the technology to aigrece the innovation.
Trialability is positively correlated with the ratef adoption. The more an
innovation is tried, the faster its adoption is.aifell and Gasaymeh (2013)
found that participants had the opportunity toy thre Interactive White Board
and they were free to continue or discontinue usingnnovation may be
changed or modified by the potential adopter. laseel reinvention may
create faster adoption of the innovation. An AT Vdolle expected to be used
in a greater way if it allows for opportunity to eed on small scale before

being used by all the visual disability learnershiea school.

2.6 Observability of Assistive Technology in Teachg and Learning
According to Jwaifell and Gasaymeh (2013) study Joirdan schools,
participants’ responses to the interview questisimswed that they have the
chance to examine the Interactive White Board @irteducational practices
and to take advantages of it. Rogers (2003) defileservability as“the
degree to which the results of an innovation arseible to others” (p.
16).Though students are not able to observe howeheinnovation works for
them, they can share their personal experiencesiig the innovation with

others through both verbal and written forms.
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Role modeling (or peer observation) is the key wadtbnal factor in the
adoption and diffusion of technology (Parisot, 1.99&inze, 1986). It would
be expected that the more visible the AT to stuglemtd teachers then the
more is considered to enhance teaching and leaammng to visual disability
students. According to Ntemana and Olatokun (2@iJervability had the
highest influence on attitude of lecturers towarding information

communication technology.

2.7Complexity of Assistive Technology in Teachingral Learning

Jwaifell and Gasaymeh (2013) study of Jordan schasing on complexity
variable found that all participants found InternaetWhite Board to be easy to
use. Rogers (2003) defined complexity as “the degpewhich an innovation
is perceived as relatively difficult to understaardti use” (p. 15). Rogers stated
that complexity is negatively correlated with tlaer of adoption. One of the
hurdles for an individual to adopt a new innovatierits complexity. If the
innovation is too complicated or confusing, it takenger time to achieve

acceptance to the innovation and might lead towejettion (Rogers, 2003).

According to study by Hussin (2013) in Malaysiamme VI students
described experiencing technical difficulties whagsing Digital Talking

Textbooks (DTTs). These difficulties discourage@ tiise of DTTs. This
finding is consistent with a study by Holcombe (@)Gvho concluded that an

innovation with less complexity has a higher paisjof being adopted than
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an innovation with complicated features. RogersO80suggested that
although the complexity may not be as importarnthasother attributes of the
innovation, such as relative advantage or compiyibit is an important

barrier to adoption and may influence its impleraéinoh and rate of adoption.

A technological innovation might confront faculty embers with the
challenge of changing their teaching methodology itdegrate the
technological innovation into their instruction, ismight have different levels
of complexity. If hardware and software are useAdly, then they might be
adopted quickly for the delivery of course materi@Martin, 2003; Hersh,
2012; Howell & Porter, 2003).When AT appears compteuse this would be
expected to reduce its use by the learnegkaA Usluel, and Mumcu (2006)
stated that complexity is a commonly perceived wation characteristic for

preparation, teaching delivery, and managerialstasischools.

2.8Relative Advantage of Assistive Technology in &ehing and Learning
According to Jwaifell and Gasaymeh (2013) relatidgantage is the strongest
predictor of an innovation's rate of adoption. dfers to the benefits that
person would consider when he/she is deciding toptadhe innovation.
Rogers (2003) defined relative advantage as “thgre#e to which an

innovation is perceived as being better than tka itlsupersedes” (p. 229).
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The cost and social status motivation aspects rdviations are elements of
relative advantage and when faculty members fae@a¢hv demands placed on
them, they will adopt technology (Casmar, 2001s#et al., 2004). When the
teachers see that technology has value in thdnuctgon, then they will use it
(Finley, 2003; McKenzie, 2001; John, 1993, 200G;k3an, 2009). Benefits
could be in terms of economy, social status, reducineasiness, and saving
of time and effort. A significant body of researtbm different disciplines
such as agriculture, family planning, and healtllidgated that relative
advantage has a positive relationship with the oitedoption of various
innovations (Rogers, 2003) Therefore it is impattr teachers to be made

to understand how an AT would add value to theichéng.

2.9Usage of Assistive Technology in Teaching and &ming

Using software such as Roger Wagner’s hyper stitelamhers can create their
own software that enhances a curricular activityisoindividualized for a
particular student. Assistive technology has paaénto be the “great
equalizer” for persons with visual disability (Mebls & McDermott, 2003).
Many career opportunities requiring access to Visnformation are now
accessible to those who have visual disabilitpugh the application of

appropriate technology.

Hoppestad (2007) notes that “many of the successestregarding AT

interventions are anecdotal in nature due to a tager of controlled
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experiments on the efficacy of AT.” Similarly, Haade has also called for
more empirically grounded guidelines for young detgpuse of technology in
general (Hourcade, 2008; Johnson, 2004), suggestivey this is a
shortcoming of related fields as well, perhaps daethe difficulty of
conducting controlled experiments with young peogptel new technology.
Edyburn also notes that persistently more is phbtsin the field of practice
involving special educational technology than resiean it (Edyburn, 2003;
2004). Integrity of research is vital to the fiedy without this there can be no

compelling evidence for the use of one approach amether.

It is generally accepted that assistive technolbgy positive impact on the
lives of the person with visual impaired (Strobe§ssa, Arthanat & Brace,
2006; Karpov, 2005). The role of technology in gachildhood special
education is that of a tool for learning, commutitg® equalizing

opportunities and creating positive changes in lgerning environment.
Research has shown that technology can have ebpep®at impact on the

learning of children with disabilities (Bialo & Siv, 1990; Kay, 1984).

A Canadian study examined how assistive technatocg® help students with
special needs transit from elementary to seconsiargol (Specht et al, 2007).
A Norwegian study examined how environmental fextas well as Braille
and other assistive technologies such as Audit@yeB Technologie and

Computer Magnification affect the teaching and rnezy literature (Vik,
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2008) Assistive Technology can enable a learner to dagththat would not
be feasible otherwise and will also enable theesttitb have a normal or near

normal level of fluency.

Assistive technology opens access to activitiesamatlable or possible for the
disabled learner and will allow a child to persevext tasks that would
otherwise be too frustrating and time-consuminge Thtegrated Education
Project (IEP) set up by Sight Savers Ghana (CouRtayn 2001 — 2003) in
collaboration with the SpED and the GSB successfuitegrated a totally
blind student into a mainstream school in Hohoetridis (Volta region).

Copley and Ziviani (2004) identified six barriers effective use of assistive
technology devices among students with multipleliigies, including: lack

of appropriate staff training and support, negasteff attitudes, inadequate
assessment and planning processes, insufficiedirfgndifficulties procuring

and managing equipment and time constraints.

Hoppestad (2007) notes that “many of the successestregarding AT
interventions are anecdotal in nature due to a taber of controlled
experiments on the efficacy of AT.” Similarly, Heade has also called for
more empirically grounded guidelines for young getgpuse of technology in
general (Hourcade, 2008), suggesting that this gha@tcoming of related
fields as well, perhaps due to the difficulty of ndocting controlled

experiments with young people and new technologlybbrn also notes that
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persistently more is published in the field of pi@e involving special
educational technology than research on it (Edy2003; 2004). Integrity of
research is vital to the field, as without this rthean be no compelling

evidence for the use of one approach over another.

2.10 Summary of Literature and Research Gaps

Rogers (2003) argued that innovations offering moekative advantage,
compatibility, simplicity as opposed to complexityrialability and
observability will be adopted faster than otherowetions. According to
Jwaifell and Gasaymeh (2013) it can be concluded thlative advantages,
compatibility, complexity, trialability and obsemidity of an innovation
accounted for ' adoption of interactive white bodrde study is related to this
study in that it looked at the five variables; tefa advantages, compatibility,
complexity, trialability, observability and focusesh English. It differ from
this current study in that it studied only the atitmpof interactive whiteboards
whereas the current study studied on all the avalATs and their effect on
teaching and learning of intergrated English. Femtiore there is contextual
difference in that Jwaifell and Gasaymeh (2013) wasied out in Jordan

while this study was carried out in Kenya.

Askar, Usluel, and Mumcu (2006) stated that compjeist a commonly
perceived innovation characteristic for preparatiod teaching delivery. This

study differ from the current study in that thisd researched on complexity
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alone and left out relative advantages, compatbili trialability and
observability. According to study by Hussin (20i8)Malaysian, some VI
students described experiencing technical diffiesltwhen using Digital
Talking Textbooks (DTTs). These difficulties discaged the use of
DTTs.Trialability is positively correlated with thmate of adoption. The more
an innovation is tried, the faster its adoptiorRgers, 2003).Hussin (2013)
study related to this current study because itistutrialability but it differ
because it did not consider relative advantagenpatibility, complexity and
observability. Hoerup (2001) describes that eachowation influences
student’ opinions, beliefs, values, and views albeathing. If an innovation is
compatible with an individual’s needs, the rateadbption of the innovation
will increase. Hoerup (2001) related with curretudy because it studied
compatibility but differ because it did not congsideslative advantages,

trialability, complexity and observability.

It is generally accepted that assistive technolbgy positive impact on the
lives of the person with visual impairment (Strqdedssa, Arthanat & Brace,
2006).When the teachers see that technology hae valtheir instruction,
then they will use it (Finley, 2003; McKenzie, 200This indicates that the
teachers need to see the value of assistive temyabd adopt it teaching and
learning.This is related to this study in thatanhsidered relative advantage of
assistive technology; however it has not considerelservability,

compatibility, complexity and trialability. Accomdg to Ntemana and
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Olatokun (2012) observability had the highest iefloe on attitude of
lecturers toward using information communicatiochteology. This relates to
the current study because it considered obsertyabilit it differs in that it did

not consider relative advantages, compatibilitynptexity and trialability.

Studies by Kelly (2008); Kapperman, Sticker and ridei (2002) in USA,
Specht, Howell and Young, 2007 in Canada, Vik (3008Norway have been
carried out on AT in developed countries. Howewstiydies on AT in

developing countries are limited, especially bas@dkoger's model.

Countries like Kenya are faced with the problenawdilability of suitable AT
devices. When available, the integration in a mammenhance teaching and
learning is a challenge especially in special sdaon schools for visually
impaired in Kenya. The studies reviewed Jwaifell @dasaymeh (2013) in
Jordan, Akar, Usluel and Mumcu (2006), Kelly (2008), Kappan, Sticker
and Heinze (2002) , Specht, Howell and Young, 280k ,(2008) and Hussin
(2013) have not considered the effect of AT in kéag and learning. This
study sought to address the gaps by determiningffieet of ATon teaching
and learning of Integrated English among visuatipaired learners in special

secondary schools in Kenya.
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2.11Theoretical Framework

This study is anchored on Rogers’stheory suppdoieddyburn’stheory of

1998 on Technology Integration Process. Rogergsyhés a criteria for

judging the value of innovation (Rogers, 2003). &ss theory is based on
five aspects; compatibility, complexity, Trialabyii relative advantage and
observability.The study was based on Rogers’s théecause it considers
various aspects that would enable the determinationtegration of assistive
devices in teaching and learning. Robinson (20@®orted that Roger’s
theory has been applied in more than 6,000 sociehse studies exploring
the processes of social change. Hussin (2013) Beepbrs’'s model in the
study on experiences of students with visual immpairts in adoption of digital

talking textbooks in Malaysia: an interpretativeepbmenological analysis.

Rogers’s theory (2003) offers a comprehensive pbpby regarding the
processes involved in accepting or discontinuirggafgechnology. According
to this theory, discontinuance is a decision taccalid an innovation after
previously accepting it. The two types of discontince are replacement
(rejection of an innovation for an improved one)dadisenchantment
(rejection of an innovation due to dissatisfactiomelative advantage,
compatibility, trialability and re-invention are mecepts derived from the
diffusion of innovations theory. They are examinadthe present study to
determine if they are related to continuance/disnoance of assistive

technology devices by individuals with disabilities
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Relative advantage is identified as a significaattdr associated with
continuance or discontinuance of technology. Trastdr relates to the
characteristics of the device itself (Rogers, 2083) examines the relative
advantage that continued use of a device offersea aver discontinuing its
use. A study of long term consumers of assistigartelogy devices indicated
that three of the four most important criteria aongrs used to assess assistive
technology devices (effectiveness, operability dndability) were related to
relative advantage (Batavia & Hammer, 1989).The osdc concept,
compatibility, refers to the degree an innovatisnperceived as consistent

with the needs of the adopter (Rogers, 2003).

According to Rogers, compatibility is a factor telh to continued use of an
innovation. Trialability, the degree to which theeu can experiment with the
technology prior to acquisition, was also related dontinued use of
technology (Rogers, 2003). Rogers’ Diffusion of dmation theory has been
the main starting point for many research into tedbgy innovation and
adoption domains, and still provides a widely ufadhework for forecasting
purposes, service and infrastructure requirementisiness modeling and

policy measurements (De Marez, Evens, & Stragi@t 1P

According to Rogers (2003), compatibility is theetpee to which an
innovation is perceived as consistent with existuadues, past experiences

and needs of potential adopters” (p15). The Asastlevices would be
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expected to be used if it is considered by learners their teachers to meet
their teaching and learning objectives. Complexstythe “degree to which
innovation is perceived as relatively difficult tmderstand and use” (p15).
When assistive devices appear complex to use tbisldvbe expected to
reduce its use by the learners. Trialiability i® thdegree to which an
innovation is experimented with, on a limited bagsl6). Observability is
the degree to which results of an innovation asélé to others while relative
advantage is the degree to which an idea is pexddpetter than the idea it

supersedes” (Rogers, 2003, pp 16, 233).

Rogers (2003) argued that innovations offering moekative advantage,
compatibility, simplicity (less complex), trialaly, and observability are
adopted faster than other innovations. Rogers daesion, “getting a new
idea adopted, even when is has obvious advantagdificult” (p.1), so the

availability of all of these variables of innovai® speed up the innovation-
diffusion process. Studies have shown that allegh@se factors influenced
faculty members' likelihood of adopting a new tealbgy into their teaching
(Anderson et al., 1998; Bennett, & Bennett, 2008&rigdt, 1997; Surendra,

2001).

2.11.1 Influences of Adoption
The innovation-decision process explains how anovation becomes

adopted, rejected, or abandoned. It does not, heweaxplain why one
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technology may be adopted over another. Rogeréfgsain of innovations
proposes five factors that shape the rate anditiketl of adoption. Some
factors are inherent to the innovation, while otheoncern the adopters

themselves and their usage of the innovation (RO@803).

Hoppestad (2007) notes that “many of the successestregarding AT
interventions are anecdotal in nature due to a taper of controlled
experiments on the efficacy of AT.” Similarly, Haade has also called for
more empirically grounded guidelines for young getgpuse of technology in
general (Hourcade, 2008), suggesting that this gha@tcoming of related
fields as well, perhaps due to the difficulty of ndocting controlled
experiments with young people and new technologlybbrn also notes that
persistently more is published in the field of pi@e involving special
educational technology than research on it (Edy2003; 2004). Integrity of
research is vital to the field, as without thisrthean be no compelling

evidence for the use of one approach over another.

According to Sahin and Thompson (2006),Rogers’'§320elative advantage,
compatibility, and complexity attributes are rethte attitudes of individuals.
In Sahin and Thompson (2006) study, the particgpamported positive
attitudes toward the three attributes of innovatidraculty members’ positive
attitudes toward these attributes are very impottecause these attributes are

significant predictors of the diffusion of instrianal innovations (Parisot,
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1997; Surendra, 2001). It is crucial that faculbowd perceive computer
technologies as useful instructional tools and @sd consistent with their
beliefs (Jacobsen, 1998), and that they shoulds@etcomputers as complex

tools for instructional use.

2.11.2 Relative Advantage

Relative advantage is considered to be a variablehis study because
adoption of technology is based on whether it esmlor enhances teaching
and learning. For a person to choose to use ad&mnfor a specified task, it
should provide some form of benefit for the taska@ned. The innovation
should demonstrate a relative advantage over atpigons, ideally including
the technology currently used for the task. Ba#tehnologies will be adopted.
However, what defines “better” is rarely a singienple statistic. Increased
performance, cheaper costs, increased social sgnaay all contribute to the

sense of relative advantage (Jacobsen, 1998).

Rogers categorized innovations into two types: @néive and incremental
(non-preventive) innovations. “A preventive inndeatis a new idea that an
individual adopts now in order to lower the proli&piof some unwanted
future event” (Rogers, 2003, p.233). Preventiveouations usually have a
slow rate of adoption so their relative advantagkighly uncertain. However,
incremental innovations provide beneficial outcomies a short period

(Surendra, 2001).
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When faculty members face the new demands placedeon, they will adopt
technology (Casmar, 2001). If teachers see thantdogy has value in their
instruction, then they will use it (Finley, 2003ri%ot, 1995; Spotts, 1999). To
integrate technology successfully into teacher aftlo courses, teacher
education faculty should see the need providingofhklexperiences for
themselves and their students (Schmidt, 1995). Aaease the rate of
adopting innovations and to make relative advantagee effective, direct or
indirect financial payment incentives may be usedupport the individuals of
a social system in adopting an innovation. Incestiare part of support and

motivation factors (McKenzie, 2001).

2.11.3 Compatibility

Another factor is the compatibility of the innowati with the user’s life and
practices. This aspect is included in the studyabse literatures review of
empirical studies for example McKenzie (2001) irdec that lack of
compatibility would negatively affect the AT usagen adopted technology

will be integrated into one’s life and thereforeshmesh well.

Compatibility may be of a technical basis, suchsafiware or hardware
compatibility issues with a computer. Any interiiopt to one’s workflow
should also be minimal. Additionally, the technglaghould not cross one’s

value or belief system. For example, if a persomgainst the mistreatment of
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animals, any medication tested on animals wouléhbempatible (Jacobsen,
1998).Thus, even naming the innovation is an ingwarpart of compatibility.
According to Rogers (2003), compatibility is a factelated to continued use

of an innovation.

2.11.4 Complexity

Complexity is considered in this study becauseas heen pointed out in the
literature as key in use of AT for example Jwaitaild Gasaymeh, 2013 study
on interactive white board. When deciding to adoptnnovation, the inherent
difficulty of using the technology is a major conteComplexity refers to the

sense of difficulty that the user has in using anderstanding an innovation.
The learning curve associated with learning howuse a technology is

considered. Also considered are traditional hunemhiology interaction

notions of usability and affordances as espousd@byman, 2002).

A potential user must also understand why the iatiom is appropriate. The
level of such an understanding need not be to &nereg depth but should at
least convince the user of the innovation’s valoa case study of an attempt
to promote the boiling of water in a Peruvian \gka germ theory was used to
motivate the adoption of boiling water. Villagemdndifficulty accepting germ
theory as the cause of illness. Thus, they ovemvimglly rejected water

boiling as they failed to understand the motivatowlo so (Rogers, 2003).
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A technological innovation might confront faculty embers with the
challenge of changing their teaching methodology itdegrate the
technological innovation into their instruction (Rat, 1995), so it might have
different levels of complexity. If hardware andtsadre are user-friendly, then
they might be adopted successfully for the delivefycourse materials

(Martin, 2003).

2.11.5 Trialability

Trialability is included in this study because bétneed to be able to test an
AT before its complete adoption in teaching andrieey in an education
institution. Trialability is the opportunity for potential user to experience
using the innovation itself. Such trialability ceseopportunities such as test
drives, demonstration units, and simulations. Ther wgets the chance to try
the technology without having to fully commit torpbasing or adopting it.
Trials can be great sources of information searébednd needed during the
Persuasion and Implementation stages. In partictiiis directly limit or
prevent forming inaccurate assumptions about tlelniogy (Jacobsen,

1998).

Trialability, the degree to which the user can expent with the technology
prior to acquisition, was also related to continusé of technology (Rogers,
1995). Research demonstrated, however, that indilédwith disabilities are

not often given the opportunity to try out assisttechnology devices prior to
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purchasing them. Parette and VanBiervliet (1998nhébthat almost half of the
individuals with visual impairments sampled wereable to try out their

devices prior to purchasing them.

2.11.6 Observability

The fifth factor that shapes innovation diffusiors iObservability.
Observability is included as a variable in thisdstubecause review of
literature for example Ntemana and Olatokun, 20ddicates that it did
influence use of technology by lecturers. Obsetitgliefers to how visible
the use of the technology is to those around(Fink®p3). For a person to
adopt a technology, seeing, hearing about, or wikerknowing that other
individuals are using that technology dramaticadijcourages adoption.
Observing a technology stimulates awareness of itiovation and

conversations among one’s peers.

Rogers found evidence for the power of observgbihen he plotted the
number of adoptions over time. Consistently, thekds revealed a normal
Bell curve, while plots of the cumulative number adoptions over time
showed a sigmoid or s-curve. Adoption is slow ie beginning as awareness
of the technology is limited. As more and more peayse the technology, the
public becomes more aware of the technology and the rate of adoption
increases until the technology is in common use l@wsaturated the market

(Finley, 2003).
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For Rogers, the power of observability encouragsearch on what makes an
innovation more readily noticed. Mass media is gomafluence on the
public’'s awareness of new innovations. The peopée imteract with on a
regular basis are another. Some are complete stmnigut we might notice
them using the newest cell phone or MP3 player {Mar2003). Our
technology choices are influenced by their choiaes recommendations.
Thus, understanding the diffusion of an innovatisrgreatly facilitated by
understanding the communication channels and sowéahorks involved

(Norman, 2002).

Diffusion studies identify who talks to who and hadoption spreads through
the identified social network. Some individuals am®re influential than
others. Known as change agents, these personsftare laghly connected
within the network or are held in high esteem bgirtlpeers. Change agents
may also hold a position of power, such as in @me®f a manager or director
position. Regardless, when a change agent decmesdopt or reject a
technology, his peers will likely follow suit (Mckeie, 2001). The nature of
the connections between members of a social netatst influences the
likelihood of diffusion. Power dynamics can forae adoption or rejection of
a technology. While an employee might prefer to aseApple computer, a
company’s decision to use exclusively IBM computersuld override his

personal choice (Sherry, 1997).
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A person may consider the value of a peer’s recamsiat&gon based on how
similar they are to each other. Termed by Rogerg\ads of homophily and
heterophily , a person is more likely to accept pacsue a technology when
recommended by peers who share similar attributem@phily) rather than
peers who differ on multiple attributes (heteroph{Rogers, 2003;McKenzie,
2001). This is applicable to the study becauseiapsecondary schools are
likely to adopt ATs that other special secondariosts have applied and

worked for them.

2.11.7 Implications of Rogers theory in the study foAssistive technology
adoption
Rogers theory has been widely accepted and usediwveears. It is widely
used to explain the adoption and use of technologyigher education
(Medlin, 2001) in many disciplines. Scholars cadenstand the entire process
by which adoption (or rejection) of an innovatioccars. The theory can also
be statistically tested in a fairly simple way. Base of its scope and scholarly
reputation, Rogers’s theory is important for copsidion in the study of AT

adoption among people with reading disabilities.

The key to the diffusion process is the growing @mass of the technology
among the intended user population. This awareoasscome from seeing
others using the technology or being told abourhiis is a troublesome point

when it comes to reading disabilities. As discugedddividuals with visually
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impaired they tend to avoid disclosing their disaband engage in tactics to
hide their disability from others (Cory, 2005).Asich, they are perhaps
unlikely to be seen using an AT or talking with e@thusers with VI about an

AT.

Diffusion could be greatly constrained by this nested amount of
communication. Still, an understanding of the comivation channels
involved in ATs for VI adoption is warranted givéme concerns about a lack
of communication. However, it is important to nasj consider individuals
with VI in the network. Other people with knowledgkout or interest in ATs
(parents, teachers, and disability and AT spet&lisvill have potential

influence in such a network (McKenzie, 2001).

One of the foremost criticisms of the diffusion mebds the pro-innovation

bias. This implies that the innovation, if adoptedl] be beneficial to all the

possible adopters equally. Hence, the underlyirgvdack is the assumption
that adoption of the innovation is the right choi@yer-adoption comes into
the picture when experts suggest rejection or feweptions of an innovation
(Isleem, 2003).

Diffusion theory is its linearity wherein it is assed that one stage will be
followed by the other in the innovation-decisiorogess. This implies that
either the diffusion of innovation theory is notplipable to all fields, or that

the model does not always follow the linear patte Thdividual-blame bias is
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another criticism of the diffusion model where widuals are blamed for their
non-adoption of the innovation. Rogers' diffusitvedry has been used as a
basic framework for a variety of diffusion studibsit not many scholars have

examined it critically (Martin, 2003).

Rogers' diffusion theory has been widely applied/aoious fields. Rogers’s
theory is multidisciplinary in nature and is widedpplicable. Isleem (2003)
studied the level of computer use by the teach&i®hio public school for
instructional purposes. This study is based onthieeretical framework of
Rogers’ diffusion of innovation. The studies setelcthe following factors:
expertise, access, attitude, support and teacharacteristics and their

relationships with the level of use.

A study was undertaken where a questionnaire wasrildited to all
technology education teachers in the state of @hithe school year 2002-
2003. The return survey rate was 66%. A surveyetation research design
was used. The study indicated that technology eaucateachers use
computers for more mainstream applications rathkeant specialized
applications. The level of use is significantly esffed by the teachers'
perceived attitude, expertise and access to comgp(ideem, 2003).A study
by Spiering and Erickson (2006) demonstrated thglicgiion of Rogers’
theory to international education. They studiedtébhiStates undergraduate

college students who attended the information sassigarding study abroad
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opportunities but do not translate them into adtidurveys were sent to two
groups of students who had studied abroad and thbsedid not and ranked
their answers based on the five attributes of iatiom as described by

Rogers.

The results indicated that relative advantage amdlability were the most
important factors for deciding to opt for the stualgroad program, where
complexity and compatibility were the main reasémsdeciding against it.
The main recommendations were to change the roléhefstudy abroad
advisor to that of a change agent who can thendradpinfluence the students,
as well as make the faculty aware of the benefitsugsh a program so that

they can, in turn, encourage students to do s@(fdpi & Erickson, 2006).

Identifying the advantages and disadvantages ofrthevation based on the
perceived attributes of the same and designing rtlessage campaign
accordingly can also enhance the chances of adomtiothe innovation.
Identification of societal norms, which is anotlieature of the model, is an
extremely important factor that workers must keepmind while designing

the messages (Haider & Kreps, 2004).

2.12Edyburn’s Model
Edyburn’s Model involves selecting, acquiring, ietpenting, and integrating

instructional technologies into the curriculum (Bdyn, 1998).The process
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involves a significant commitment of time and effoand the model suggests
that teachers work through the process in ordeddeelop a technology
toolbox that can be utilized to enhance teachind &marning in their

classroom (Gardner & Edyburn, 2000).

Table 2.2: Edyburn’s Model of the Technology Integation Process

Phasel Phase 2 Phase 3 Phase 4
Selection Acquisition Implementation  Integration
Planning Previewing Organizing Linking
Locating Evaluating Teacher Training Managing
Reviewing Purchasing Student Training Assessing
Deciding Extending

Source: Gardner & Edyburn (2000).

This model is suitable because it considers thessté selecting and acquiring
the appropriate assistive technology. The phasdettion steps fits well with
compatibility because it involves planning and emguthat integration is in
tandem with the students and teachers requirerRéiase 2 ensures that what
is acquired is evaluated and this fit with  Trialdy. Phase 3 involves
training which fits with complexity variable and igh facilitate the
understanding by student and teachers of AT integrathus enhancing
implementation. The variable of relative advantttgewell with phase 2 since

it involves evaluating alternatives and determining most appropriate way.
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Phase 4 on integration fits well with all variabsésce it is the final phase that

ensures the success of the AT in teaching anditearn

2.13Conceptual Framework
The conceptual framework in figure 2.1 describes telationship of
independent variables, intervening variable andeddpnt variable. There

were five independent variables and one dependaeiahle.

78



ASSITIVE TECHNOLOGY
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Figure 2.1: Effect of AT on teaching and learning bintegrated English
amongst the visually impaired students.
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Independent variables are compatibility, complexXitialability, observability
and relative advantage. These variables are defreed Rodgers theory and
supported by Edyburn’s theory on technology intBgra process.
Compatibility is about the extent to which an ATvide can be used with
other AT devices to facilitate. Complexity descritmewhat extent does AT
device is easy or hard to understand and use abiigy is the extent to which
the use of AT can be tested in small scale befongl@ying its use among the
visually impaired learners. Observability describevhat extent do the users
of a given AT identify with it. Relative advantagethe extent to which an AT

makes the users in a better position than befong dsT.

The process is teaching and learning of the vigualpaired learners. Output
of teaching and learning process is the visuallpamed achievement in
integrated English (Learners achievement).Thedaddent variables would
be expected to affect the teaching and learninggg®and in turn the learners

achievement of visually impaired learners.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter outlines the methods which were usedarrying out data
collection and analysis of the study. This chaptarsists of research design,
target population, sample size and sampling praesguesearch instruments,
validity of the instruments, reliability of the imsments, data collection

procedure and data analysis techniques.

3.2 Research Design

A research design should provide confidence tostientific community that
the findings derived from following the design aaet the reality and possess
high levels of reliability and validity (Cooper &cBindler, 2001). The study
used descriptive survey design. Descriptive surgegign is a method of
collecting information concerning the current ssaif the phenomena to
describe "what exists" with respect to variablesconditions in a situation

(Orodho, 2003).

The design was suitable for this study becauseoaviged an accurate and
valid representation of the AT variables in teaghéimd learning amongst the
visually impaired learners. This study was basedhenpositivism paradigm

because it had predefined hypotheses. A paradignbealefined as the “basic
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belief system or world view that guides the invgeatiion” (Guba& Lincoln,
1994, p. 105). There are many distinct positiorgarding the approach to
scientific inquiry. The paradigms fall under thespiwvism approach and
phenomenology. The positivists argue that true Kedge is scientific in
character and describes inter-relationships betwssai and observable
phenomenon. Positivists orientation is charactdrizey operational
definitions, objectivity, hypothesis testing, cditgaand reliability (Cooper &

Schindler, 2008; Mwiria & Wamabhiu, 1996).

In positivism studies, the researcher is indepenftem the study and there
are no provisions for human interests within thedgtand positivist studies
usually adopt deductive approach. Moreover, pasitiv relates to the

viewpoint that researcher needs to concentratacts.fPositivism philosophy
is in accordance with the empiricist view that kifedge stems from human
experience. It has ontological view of the world @smprising discrete,

observable elements and events that interact mbaarvable, determined and

regular manner (Collins, 1994).

3.3Target Population

According to Kombo and Tromp (2006) target popuolatiefers to the larger
group from which a sample is taken. According tonistry of Education
(2012) there are 4 public high schools for thediim Kenya; Salvation Thika

School for the Blind, St. Lucy’s High School foetBlind (Meru), Kibos High
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School for the Blind (Western Region ) and St FiskK@penguria (Rift valley
Region). This study target population was all thericipals, 48 teachers and

480students.

3.4 Sample Size and Sampling Techniques

The sample size was determined using the Slovorshdila (Galero-Tejero,
2011). The Slovin’s formula assumes a degree ofabdity (proportion)
0f0.05 and a confidence level of 95%.

n=_ N
1+ N(e)*

Where: n = sample size; N = population size; ee=lével of precision. In this

study the level of precision is 0.05,

480 480

n= 5 = =218 Students
1+480x(005)° 22

Hence, 218students were selected for this studsaagle size using simple
random sampling method. To select teacher, purpbsafmpling was used in
this study. Purposeful sampling attempts to setleetrespondents based on
certain characteristics or criteria (Kombo & Tromp0Q06; Johnson &
Christensen, 2012).The criterion was that respondas conversant with AT.

Total Sample size n = 4+48+218= 270
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The Table 3.1 presents the sample size derived thentarget population.

Table 3.1: Sample Frame

Grouf Target populatio Sample siz
Principals 4 4
Teachers 48 48
Students 480 218
Total 532 270

3.5Research Instruments

The study relied on primary data and secondary. ddta primary data was
collected through the use of (a) teachers’ questoe (b) principals’

guestionnaire (c) observation schedule (b) focusigrdiscussion guide for

students.

3.5.1 Questionnaire

The questionnaire reduces bias, enhances confiigntand saves on time.
The questionnaire for both teachers and principatsbeen designed to gather
background information of the teachers and prirlsipBhe questionnaire had
closed ended questions and open ended questidmsnfatmation pertaining
to the respondents’ opinion on effect of AT in teiag and learning of
integrated English amongst visually impaired leesn@ special secondary

school in Kenya.
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3.5.2 Observation Schedule

The schedule contains the following columns: typ&eohnology, present AT
in use, adequacy of AT, condition, present AT haifin use, not present and

comments.

3.5.3 Focus Group Discussion Guide
The focus group discussion involved engagementurfesits so as to gather
more information. There were 31 focus groups infthe special secondary

schools, each group consisted 7 students.

The secondary data on learners’ achievement, numibeisually impaired
learners, percentage of visual impaired learnaending schools and AT
Devices available were obtained through documeralyais from Kenya
National Bureau of Statistics, Kenya Society foe tBlind, Ministry of
Education and Kenya Institute of Special Educatibime secondary data on

learners’ achievement was obtained from the spse@dndary school records.

3.6 Validity of the Instruments

Mugenda and Mugenda (2003) define validity as ammuand meaningfulness
of inference which are based on research resuttss the degree to which
results obtained from the analysis of data actualpresents the phenomenon
under study. It is a measure of how well an insgommeasures what is

supposed to measure (Cooper & Schindler, 2008).teDorvalidity was
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established through expert judgment. The questiomnaas pretested by
issuing questionnaires to five teachers from smwaihika School for the
blind, who were requested to complete the questivarand comment on the
clarity and appropriateness of the items in thestjoenaire. This was
necessary in order to identify any ambiguous andeam questions to the

respondents and improve the questionnaire.

3.7 Reliability of the Instruments

Cooper and Schindler (2008) define reliability aneasure of degree to which
a research instrument vyields consistent resultserélhare three types
(perspectives) of reliability; stability, equivamn and internal

consistency(Cooper & Schindler, 2008).

Internal consistency was established through coatioumt of Cronbach’s alpha
Coefficient using Statistical Package for SocialieBces (Cronbach &
Richard, 2004).A Cronbach’s alpha coefficient felity of 0.70 or higher

indicates that the instrument used was reliabler{f@ach & Richard, 2004).

The study had five independent variables namelatik® advantage,

compatibility, Trialability, complexity and obsetwdity. These variables were
subjected to reliability tests using SPSS and diselts were Cronbach’s alpha
0.71 for teachers’ questionnaire and 0.75 for Rpads questionnaire. Nunnaly

and Bernstein (1994) suggested a value of Cronbaalpha of 0.70 and
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above indicate that the instrument was reliableis Therefore implies the
teachers and principals questionnaires used irsthdy were reliable because

Cronbach’s alpha values were more than 0.7.

3.8 Data Collection Procedures

First the researcher was cleared by the DepartnmentEducational
Administration and Planning, then authorization wésained from National
Commission for Science, Technology and InnovatiAQOSTI). The
researcher used Dolphin pen to assess on tridyabitiong visually impaired
learners in all the four special secondary schdaddphin pen access software
on any USB drive and is used for visually impaistadent who keep on using

different disk drive.

Data was also collected through administrationwdsgionnaires to principals
and teachers. The questionnaires were deliveredttirto the teachers and
principals whereby teachers and principals wereuestgd to fill the
guestionnaires. To enhance cooperation from theoretents, the researcher
presented a letter of introduction to each schtipukting the intent of the

study.

The observation schedule used checklist to deternaivailable Assistive
Technology and usage. The focus group discussieolvied engagement of

students so as to gather more information as perdkearch objectives. A
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focus group is a form of qualitative research inoliha group of people are
asked about their perceptions, opinions, beliefd attitudes towards a
product, concept, advertisement, idea or packafmmbo& Tromp,2006).
Questions are asked in an interactive group settimgre participants are free
to talk with other group member$here were31 focus groups in the four
special secondary schools, each group consistidgsaidents.

3.9 Operationalization of Variables

Table 3.2 describes the operationalization of \dem of the study and the

level of measurement.

Table 3.2: Operationalization of variables

Variable Quantification Measurement

Compatibility of AT Usability with other AT Ordinal scale
devices

Complexity of AT Ease of use in AT device Ordinal scale

Trialiability of AT How easily can the Ordinal scale

assistive technology
devices be experimented

Observability of AT The assistive technologyOrdinal scale
devices are visible to
teachers and learners

Relative advantage of ATs improves efficiency Ordinal scale
AT when used in teaching
and learning
Teaching Visual impaired learners Interval scale
and learning Improvement in

integrated English
Performance, learners
Achievement
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3.10 Data Analysis Techniques

The study used both qualitative and quantitativahoss of data analysis.
Data was analyzed using Statistical Package foraBdxciences (SPSS)
through a combination of both descriptive and iafgial statistics. The data
preparation involved data coding and presentatidre answers to closed
guestions were analyzed quantitatively using thecugtive statistics and
simple linear regression model. Descriptive stagstused were means,
frequencies and standard deviations. To establiahability of the Assistive

technology devices in special secondary schodkemya descriptive statistics
were used. Correlation analysis was used to deternmelationship of

independent variables and dependent variable. Wais meant to check
whether variables of study were related and to wdmeent. Regression
analysis provided the proportion of variance in tdependent variable
(teaching and learning) accounted for by the coatibn of independent
variables and for contribution of each independertable. This regression
analysis was checking the extent to which an inddeet variable explained
the changes or variation on dependent variabl@isfdtudy. The coefficients
explained the extent to which an independent végiabfluenced the

dependent variable. Open ended questions were zathlyualitatively using

content analysis. This is because it would be ew®pecto provide

understanding of the meaning of the data on thevemssto open ended
guestions. Table 3.3 provides a summary of reseabyjctives, data that was

collected and data analysis, techniques and tests.
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Table 3.3Summary of Research Objectives, Data Colieed and Analysis

Research objectives Data collected Analysis Technig

i)To examine the extent = Meets the neec Simple linear regressi
which compatibility of of learners, can be correlation r and coefficient

assistive Technology used with of determination R,
affect  teaching and instructional F-test t- test

learning of integrated method and P=o +B:X1t+e

English among the secondary data Normality,multicollinearity
visually impaired and homogeneity tests
learners.

i)To establish the extent to Simple linear regression
which  complexity of Simplicity in correlation r and coefficient
assistive Technology usage, ease of of determination R,
affect the teaching and useand secondary F-test, t- test
learning of integrated data P=0+p.X,te
English  among the Normality,multicollinearity
visually impaired and homogeneity tests
learners.

iii) To examine the extent1 Eastof Simple linear regressi
which trialability —of experimenting, correlation r and coefficient
assistive Technology and secondary of determination R,
affects teaching and data F-test, t-test
learning of integrated P=o+p3Xs+e
English among the Normality, multicollinearity
visually impaired and homogeneity tests
learners.

iv) To establish the extent to Devices visible to  Simple linear regression

which observability of teachers and correlation r and coefficient
assistive Technology learners and of determination R,

affects teaching and secondary data F-test, t- test

learning of integrated P=a+p4X4+e

English among the Normality, multicollinearity
visually impaired and homogeneity tests
learners.

v) To examine the extent to How dependable  Simple linear regression
which relative advantage the AT, the extent correlation r and coefficient
of assistive Technology to which content  of determination R,

affects teaching and are more visual, F-test, t- test

learning of integrated improves P=0+p5X5+e

English  among the efficiency, and Normality,multicollinearity
visually impaired secondary data and homogeneity tests
learners.
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The F test of significance was performed to deteemif the variables
significantly contributed to the prediction of tdependent variable. Overall
significance used F-test and p- values. When pevatu 0.05, the null
hypotheses were rejected, otherwise they wereajpetted (accepted). To test
individual significance, t- test and p-values wased using the same level of
significance ¢ = 0.05). Table 3.3 gives a summary of researghctises,

data analysis and tests that were done.

3.11 Hypotheses Testing

The hypotheses were subjected to Simple linearessgn analysis to
determine the extent to which compatibility, conxilg trialability,
observability and relative advantage of assistigehhology explains the
variation of teaching and learning of the visuaitgpaired learners. The
following describes the meaning of symbols in theded.

P is teaching and learning which is the dependanalble

X1 is compatibility

X2 is complexity

X3 is trialability

X4 is observability

X5 is relative advantage

X1, X2, X3, X4, and X5 are all independent variablghich the regression
models were testing whether they explained vamatio P ( teaching and

learning) and to what extent.
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a Is constant

[’s are population parameters which are the coefficivhich indicates the
Marginal change in P (dependent variable) on aofthii unit of the
independent variable.

e is error - can be type 1 or type 11 error

Overall model: Pg +31X1+2X2+B3X3+P4X4+PsXs+e

Model 1

P=a +3,X;+e

Teaching and learning=f (constant +compatibility ofassistive technology
+error)

Model 2

P=a+p2Xot+e

Teaching and learning=f (constant +complexity of asstive technology
+error)

Model 3

P=a+psXst+e

Teaching and learning=f (constant +trialability of assistive technology +
error)

Model 4

P=o+B4X4ste

Teaching and learning=f (constant +observability ohssistive technology +

error)
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Model 5
P=o+psXst+e
Teaching and learning=f (constant + relative advaratge of assistive

technology + error)

3.12Ethical Considerations

Observation of research ethics helps to protectrijets of the research
participants and promote the integrity of the rededlsrael & Hay, 2006).
The following measures were taken as a way of ebsgethics in research.
Firstly, researcher applied for a research penmaihfNational Commission for
Science, Technology and Innovation (NACOSTI). Theenmt was a sign of

recognizing my research and approving the undertpéd the research.

It is important that research participants get rimfed before they are
approached for data collection. To comply with thise respondents were
informed before data collection through the usecarisent letters. Consent
letters contained important information about theearch, and the importance
of their participation in the study. The consenswaught from the parents of
the visually impaired learners through the printighe aim was to seek their
informed consent and ensure voluntary participatigdmonymity and
confidentiality was observed in the research stinlyhis study, the names of
participants in the entire study were kept anonysnand the data collected

from the respondents is for academic purpose only.
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CHAPTER FOUR

DATA ANALYSIS, INTERPRETATIONAND DISCUSSION

4.1 Introduction
The chapter presents the questionnaire return rdéenographic data,
normality, multicollinearity and homogeneity tesisid results as per research

objectives and discussion.

This study was based on the following objectives:ekamine the extent to
which compatibility of Assistive Technology affedesaching and learning of
integrated English among the visually impaired neas. To establish the
extent to which complexity of Assistive Technologffects the teaching and
learning of integrated English among the visuallgpaired learners. To
examine the extent to which Trialability of Assigti Technology affect
teaching and learning of integrated English amomg visually impaired
learners. To establish the extent to which obselitsabof Assistive

Technology affect teaching and learning of integglaEnglish among the
visually impaired learners. To examine the extenwhich relative advantage
of Assistive Technology affects teaching and leagnof integrated English

among the visually impaired learners.
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4.2 Questionnaire Return Rate
The researcher issued questionnaire to teachergramuipals. Table 4.1
presents the questionnaire return rate.

Table 4.1: Questionnaire Return Rate

Category Sample size Returned Percent
Principals 4 4 100
Teachers 48 44 91.7

Table 4.1 indicates that response rate from praisipias 100 percent; while
for teachers it was 91.7 percent. The students penticipated in focus group
discussion were 217 students which was a respmtseof 99.5%. The
response rate for students, teachers and prinoigers above the acceptable
minimum levels of 30% response rate (Field, 2009).

4.3 Types of Assistive Technology devices

Table 4.2 presents the assistive technology theg eeailable in the four

public special secondary schools for visually inngehi

Table 4.2: Types of Assistive Technology devices

Type of Assistive technology Availability Number
Brailler Yes 30C
Magnifier Yes 250
Jaws Yes 45
Touch window Yes 30
Talking word processor Yes 25
Touch tablets Yes 15
Speech output devices Yes 14
Dolphin pel Yes 5
Digitally recorded communication devices No -
Alternative key board No -
Alternate adapted mot No -
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Brailler had the highest number of 300 availablespecial secondary school

in Kenya while the dolphin pens had lowest, onkefi

4.4 Distribution of teachers by Gender
Table 4.3 indicates the frequency of gender of Heec among the public

special secondary schools in Kenya for visuallyaimgd.

Table 4.3Distribution of teachers by Gender

Gender Frequency Percent
Male 19 43.2
Female 25 56.8
Total 44 100.0

Table 4.3 indicates that out of total of 44 teashveino responded 25 were
female and 19 males. This implies that in visuatipaired public special

secondary schools in Kenya majority of teachereviemales.

4.5 Adequacy of Assistive Technology
The Table 4.4 indicates the extent of adequacgsitive technology.

Table 4.4 Teachers responses on Adequacy of AssistiTechnology

Adequacy Frequency Percent
Not
Sufficient 11 25.0
Sufficient 11 25.0
Moderate 9 20.5
High 13 29.5
Total 44 100.0
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Table 4.4 shows that 25percent of teachers respotio@ AT was not

sufficient and another 25 percent that AT was adegu

4.6 Training on Visually Impairment
Table 4.5 presents teachers responses on whe#hyehald undergone training
on VI or not.

Table 4.5: Training Undergone

Response Frequency Perce
Yes 41 93.2
No 3 6.8
Total 44 100.0

Table 4.5 indicates that 93.2 percent of teachespanded that they had
undergone training on VI while 6.8 percent had uradertaken training on VI.
Therefore majority of teachers had undergone tgion VI.

The Table 4.6 presents teachers responses onlékiamee of training on VI.
4.7Relevance of Training

Table 4.6 presents teachers responses on relegatreéing on VI.

Table 4.6: Teachers Responses on the Relevance ddifing

Response Frequency Percent
Yes 42 955
No 2 4.5
Total 44 100.0

Table 4:6 indicates that 95.5 percent of teachespanded that the training on

VI was relevant while only 4.5 percent indicatedattithe training was
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irrelevant. This implies that majority of teach@rdicated that the training on

VI they have undertaken was relevant.

4.8 Training Adequacy
Table 4.7 indicates the adequacy of training amteschers of visually
impaired learners.

Table 4 .7Teachers response on AT Training Adequacy

Response Frequency Perce
Yes 16 36.4
No 27 61.4
Unsure 1 2.2
Total 44 100.0

Table 4.7 indicates 36.4 percent of teachers refgubthat the training on VI
was adequate while 61.4 percent indicated thatitrgion VI was inadequate.
Majority of teachers indicated that the training ®th was adequate for

teaching the visually impaired.

4.9 Normality Test, Multicollinearity Test and Homogeneity Tests

This study was based on five specific objectives e independent variables
of the study were relative advantage, compatibilityialability, complexity
and observability while dependent variable was g and learning. To
ensure that the data could be analyzed for hypeshéssting, the normality
test, multicollinearity test and homogeneity testgere carried out as

prerequisite for statistical analysis of the ddiiae variables were subjected to

98



the normality, multicollinearity and homogeneityste so as to determine

whether the data can be subjected to regressidysana

4.9.1 Normality Tests

The normality test was carried out to determine thwbie the sample data
distribution was normal. Normality tests check wiegtthe data is normally
distributed among the visually impaired studentstaDwere tested against the
null hypothesis that it is normally distributed.i§mplies for null hypothesis
to be tested the data has to be normally distrdbutrmality test was done
using Shapiro —Wilk Test and quantile-quantile (Qp®t.

The data was subjected to normality tests usingighaVilk test. The test for

normality based on Shapiro-Wilk test was presemtéichble 4.8.

Table 4.8: Tests of Normality using Shapiro-Wilk tet

Variable

df p-values
Relative

44 .253
advantage
Compatibility 44 .054
Trialability 44 .062
Complexity 44 172
Observability 44 .051
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According to Field (2009) when the Shapiro—Wilkrsfgcant value (p-value)
is less than 0.05 it indicates a deviation fromnmality otherwise data is
approximately normally distributed. Shapiro-Wilkteése null hypothesis that
the population is normally distributed. If p-valg®.05, null hypothesis is

rejected and the data is not normally distribut@dagper & schindler, 2008).

Table 4.8 indicates that relative advantage dataafsistive technology is
normally distributed because the p-value of 0.253 niore than 0.05
significance level. Trialability of assistive tediogy is normally distributed
because the p-value is 0.062 which is greater th@b significance level.
Complexity assistive technology was normally disited because the p-value
of 0.172 is greater than 0.05 significance levebmpatibility assistive
technology was normally distributed because thelpesof 0.054 is greater
than 0.05 significance level. Observability asgestiechnology was normally

distributed because the p-value of 0.051 was ni@e 0.05 significance level.

The data was further checked for normality testsgu®uantile-Quantile (Q-Q

plot). The Q-Q plot was drawn to compare observallles and expected
normal value. The Q-Q plots are required for veaifion. Q-Q plots are used
for checking normality visually. Quantiles are veduthat split a data set into

equal portion.
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The normality test using normal Q-Q plots is présénn Figure 4.1.

Figure 4.1: Normal Q-Q Plot of Relative Advantage

Normal Q-Q Plot of RelativeAdvantage
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Figure 4.1 indicates that the study variables oleskrdata is close to the
expected values. The normal Q-Q plot of relatideamtage indicates that

indicates the data was normally distributed.
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The researcher used Q-Q plot to test for normdijtyvisual inspection (by
checking closeness of observed and expected valilesnormality test for

compatibility of AT using normal Q-Q plots is presed in Figure 4.2.

Figure 4.2: Normal Q-Q Plot of Compatibility

Normal Q-Q Plot of Compatibility
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Figure 4.2 indicates that the study variables oleskrdata is close to the
expected values. The normal Q-Q plot of compadtybihdicates that most
data points are very close to the ideal diagonal, lihis indicates the data was

normally distributed (Field, 2009).
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The researcher used Q-Q plot to test for norméhtyisual inspection. The

normality test for Trialability for this study iggsented in figure 4.3.

Figure 4.3: Normal Q-Q Plot of Trialability

Normal Q-Q Plot of Trialability
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The normality test using normal Q-Q plots in Figdr& indicates that the
study variables observed data is close to the ¢égpge@lues. The normal Q-Q
plot of Trialability indicates that most data pisirare very close to the ideal

diagonal line; this indicates the data was normdikyributed.
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The researcher used Q-Q plot to test for norméhtyisual inspection. The
normality test for complexity of AT using Normal Q-is indicated in figure

4.4,

Figure 4.4: Normal Q-Q Plot for Complexity

Normal Q-Q Plot of Complexity
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The normality test using normal Q-Q plots in Figdrd indicates that the
study variables observed data is close to the ¢égga@lues. The normal Q-Q
plot of complexity indicates that most data poiate very close to the ideal

diagonal line; this indicates the data was normdikyributed.
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The researcher used Q-Q plot to test for norméhtyisual inspection. The
normality test for observability of AT using norn@tQ plots shown in Figure

4.5.

Figure 4.5 Normal Q-Q Plot for Observability

Normal Q-Q Plot of Observability
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Figure 4.5 indicates that the study variables oleskrdata is close to the
expected values. The normal Q-Q plot of obseritghihdicates that most
data points are very close to the ideal diagonal, lihis indicates the data was

normally distributed. Therefore the data can beed@gression analysis.
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4.9.2 Multicollinearity Tests

The data was subjected to multicollinearity testcérding to Cooper and
Schindler (2008) collinearity is where two independvariables are highly
correlated while multicollinearity is where moreath two independent
variables are highly correlated. This would havesgative effect on multiple
regressions which would make it risky to interpthe coefficient as an

indicator of the relative importance of predictariables.

Multicollinearity tests on whether the independesmtriables were related
where by if they were, no regression analysis wdwdsle been done. If no
relationship among independent variables namelypadifility, complexity,

relative advantage, trialability and observabil{tyo multicollinearity) then

regression analysis could be done. The multicalitg test was carried to
determine whether the independent variables of shaly were highly
correlated. There should be no multicollinearityeldtionship between
independent variables).Multicollinearity is the ooence of several
independent variables in a multiple regression rhathat are closely

correlated to one another.

Multicollinearity can cause distorted results whettempting to study how
well individual independent variables contributeaio understanding of the
dependent variable. Multicollinearity can causeewnfidence intervals and

unexpected p-values for independent variables. itddllinearity and
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collinearity can be determined by calculations t¢dlerance and variation
inflation factor statistics, which are measures whether there is
multicollinearity or not. To determine whether thewas multicollinearity
Variation Inflation Factor (VIF) and tolerance watetermined. According to
Hair et al. (2010), VIF should be lower than 10 awtording to Menard
(1995) a tolerance of less than 0.10 almost cdytaimdicates a serious
multicollinearity problem.

The Table 4.9 indicates the tolerance and variatifiation factor.

Table 4.9: Tolerance and Variation Inflation Factor Statistics

Variable Collinearity Statistics
Tolerance VIF
Relative advantage 499 2.005
Compatibility 515 1.941
Trialability .658 1.520
Complexity .816 1.226
Observability .603 1.658

a. Dependent Variable: teaching and learning

Table 4.9 indicates that the VIF were below 10 tmberance levels were more
than 0.10, therefore there was no multicollinearity

4.9.3 Homogeneity Tests

Homogeneity tests on whether the variances areleguaset of data.
Homogeneity of data occurs if all random variableshe sequence or vector
have the same finite variance. This is also knowrh@moscedasticity. The

assumption of homoscedasticity simplifies mathecahtireatment. Serious
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violations in homoscedasticity (assuming a distidou of data is
homoscedastic when in reality it is heteroscedpsticay result in
overestimating the goodness of fit as measuredhbyPearson coefficient.

Levene’s test was used to test for homogeneity.

The data was subjected to homogeneity test taviesther the variances ofthe
five independent variables were equal. This ingdluse of Levene’s test,
which is used to assess the tenability of the apiom of equal variances
(homogeneity of variance) (Field,2009). Levene'st leoks at whether there
are any significant differences between group vees and so a non-
significant result is indicative of the assumptibeing met (Field,2009;

Cooper & Schindler, 2008).

Levene’s tests the null hypothesis that the pomulatariances are equal. If
Levene’s test is significant ak@.05, then the null hypothesis is rejected and
that the variances are significantly different #fere, the assumption of
homogeneity of variances has been violated. If,dv@r, Levene’s test is non-
significant (p>0.05) then the variances are rouggyal and the assumption is
tenable and null hypothesis is not rejected (Heiral., 2010; Field, 2009;
Cooper & Schindler, 2008). Table 4.10indicateshtbenogeneity tests for all

the five independent variables.
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Table 4.10: Homogeneity Test

Characteristic Levene Statistic dfl df2 Sig.

Relative advantag 1.050 10 31 .298
Compatibility 1.260 10 31 294
Trialability 1.355 10 31 247
Complexity 1.800 10 31 102
Observability 3.60z 1C 31 .a73

Table 4.10 indicates that Levene’'s test was natifsagnt for the Relative
advantage of assistive technology (p-value=0.2%®)npatibility of AT
(0.294), trialability (0.247), complexity (p-valué=102) and observability (p-
value=0.073.The null hypothesis was not rejectexhbse p-values were more
than 0.05significance level. This meant that theriavees were not
significantly different (they were similar and thmmogeneity of variance
assumption is tenable). This means for all varmiere was homogeneity of

variances.

The principals’ responses were received regardiogipiexity, relative

advantage, compatibility, trialability and obsemlityp of AT. The researcher
determined what is the mean and standard deviabibimslependent variables,
based on the principals’ response. Table 4.11 ptesmean and standard

deviation of independent variables based on teaaksponses.
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Table 4:11 Mean and Standard Deviation of five Indgendent Variables

Variable — Mean Std. Deviation
Relative advantage 3.69 13
Compatibility 3.42 .79
Complexity 2.38 A48
Observabilit 3.2t .87
Trialability 4.25 74

Table 4.11 indicates that Trialability had the lghmean amounting to 4.25.
This implies that principals rated trialability théghest in terms of influence
on teaching and learning while complexity had thedst mean of 2.38.This
implies principals considered complexity of AT aadt significant in terms of

affecting teaching and learning.

The researcher determined whether there was signde mean difference

among the five independent variables, based orcipals’ response. Table

4.12 presents one-sample test of independent \ariab
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Table 4.12: One-Sample Test of five independenariable

t df Sig. (- Mean  95% Confidenc
Variables tailed) Difference Interval of the
Difference

Lower  Upper

Relative

59.000 3 .000 3.6875C 3.4886 3.8864
advantage
Compatibility 8.676 3 .003 3.41667 2.1634 4.6700
Complexity 9.922 3 .002 2.3750C 1.6133 3.1367
Observability 7.506 3 .005 3.2500C 1.8720 4.6280
Trialability 11.50( 3 .001  4.2500( 3.073¢ 5.426:

Results in Table 4.12shows that the mean differaridbe five independent
variables had no significance difference. Thisasduse all the p values were

below significance level of 0.05.

Section 4.10 determined the correlation of the pethelent variables of the
study which were compatibility, complexity, trialbty, relative advantage
and observability and dependent variable (teachingd learning), based on
principals’ response. Correlation is important heseait shows whether the

variables are positively correlated, negativelyor correlated.
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4.10Correlation of the Independent Variables

The researcher determined the relationship betweéependent variables,
based on principals’ response. The independenablas were compatibility
of AT, Trialability, observability, relative adveaage and complexity of AT.
The relationship between the independent variabl@sed on principals’
response is shown in Table 4.13. This informatias wnportant because it
gives understanding of how the independent varsabdationships are and

also with the dependent variable.
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Table 4.13: Relationship of independent variables ral Teaching and
Learning-based on Principals’ Response

Variable Teaching | Relative [Compatibility | Complexity | Observability | Trialability
and advantage
learning

Pearson. 1 7747 122* -712* 404 789"
Correlation

Teaching and ; .

learning fal\{igl'ed) ¢ 0001 020 010 9% o4
N 4 4 4 4 4 4
Pearson. 774 1 -494 522 -577 -.676

. Correlation

Relative Sig (2-

advantage tailed) .001 506 478 423 324
N 4 4 4 4 4 4
Pearson. 122" -494 1 479 937 -302
Correlation

Compatibility Slg. (2- 020 506 521 063 .698
tailed)
N 4 4 4 4 4 4
Pearson 712" 522 479 1 302  -981°
Correlation

Complexity ~ Sig. (2 010 478 521 698 019
tailed)
N 4 4 4 4 4 4
Pearson. 404 -577 937 .302 1 -130
Correlation

Observability Slg. (2- 596 423 063 698 870
tailed)
N 4 4 4 4 4 4
Pearson 789" -676 -302 -981" -130 1
Correlation

Trialability Slg. (2- 041 324 .698 .019 870
tailed)
N 4 4 4 4 4 4

*, Correlation is significant at the 0.05 level (2-tailed).

Table 4.13 shows correlation (relationship) amdregariables of the study.

When p-value was lower than significance level @S0there was statistical
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significance but when p-value was above 0.05 thees no statistical

significance. The correlation can be positive, tiggaor zero.

Table 4.13 shows that relative advantage of AT asitively (0.774)
related to teaching and learning and the correlatwas statistically
significant at 0.05 significance level because jp@avas 0.001 which is less
than 0.05 significance level. Relative advantageAdf was negatively (-
0.494) correlated to compatibility of AT but thelatoonship was not
statistically significant. Relative advantage wasipvely (0.522) correlated
to complexity but the relationship was not statelly significant. Relative
advantage of AT was negatively correlated (-0.567pbservability of AT
and the relationship was not statistically sigaifit Relative advantage was
negatively correlated (-0.676)) to trialability bthe relationship was not

statistically significant.

Compatibility of AT was positively correlated (022with teaching and
learning and the relationship was statisticallyngigant. Compatibility was
positively correlated (0.479) with complexity buelationship was not
statistically significant. Complexity was negative}t0.712) correlated with
teaching and learning and the relationship wasisstally significant.
Complexity had a negatively relationship (-0.98lijhwtrialability and the
correlation was statistically significant. Obsemlip of AT was positively

(0.404) correlated to teaching and learning but statistically significant.
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Trialability of AT was positively related (0.937p tobservability but the
relationship was not statistically significant. dlability was negatively
correlated (-0.302) to complexity but the relatitipswas not significant at

0.05 significance level.

4.11 Influence of Compatibility on Teaching and Leening
The first objective was to examine the extent toicwhcompatibility of
Assistive Technology affects teaching and learngigintegrated English

among the visually impaired learners.

The null hypothesis HO there is no significant relationship between
compatibility of Assistive Technology and teachirand learning of
integrated English among the visually impaired reas was tested at0.05
significance level. This information is based oacteers’ response. Table 4.14
indicates relationship between the compatibilityd @eaching and learning

based on teachers’ responses.
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Table 4.14: Relationship between Compatibility and Teaching and
Learning- Teachers Response

Model R R Square | Adjusted R Squar| Std. Error of the
Estimate
1 023 .001 .000 1.05469

a. Predictors: (Constant), Compatibility

Model Sum of df |Mean Squal F Sig.
Squares
Regressio .02¢F 1 .02¢ .02z .042°
1 Residual 46.720 42 1.112
Total 46.744 43

a. Dependent Variablteaching and learnii

b. Predictors: (Constant), Compatibility

Model Unstandardize | Standardize: t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 6.102 .628 9.711 .000
: Compatibility .032 212 023 .149] .042

a. Dependent Variable: teaching and learning

The coefficient of determination was 0.001 indiegtithat compatibility
explains 0.1 percent of variation in effective t@iag and learning. The

remaining 99.9 percent could be explained by otlaeiables not within this
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study. The overall test of significance using Faeastatistic was 0.022 which
was significant because p-value (0.042) which wasvel than0.05

significance level and the null hypothesis thatréhes no significant

relationship between compatibility of Assistive iaology and teaching and
learning of integrated English in special secondsehiool in Kenya was
consequently rejected. This implies that compatybdf Assistive Technology
significantly influence teaching and learning ointegrated English in special
secondary school in Kenya. This is in line with Mokie (2001) study who
found that compatibility of AT has positive effeoh the learners but in
conflict with Kapperman, Sticken and Heinze (200&)o found that AT

devices may not always be beneficial.

In order to establish individual significance tttess carried out. From Table

4.14, compatibility (0.042) was statistically sifijcant.

The Table 4.15 shows the relationship between Cahiitg of AT and

Teaching and Learning based on principals’ response
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Table 4.15: Relationship between Compatibility of A and Teaching and
Learning- Principals response

Model R R Square| Adjusted R Std. Error of the
Square Estimate
1 122 .015 011 1.65001
a. Predictors: (Constant), Compatibility
Model Sum of df Mean F Sig.
Squares Square

Regression .082 1 .082[ .030 .002
1 Residual 5.445 2 2.723

Total 5.528 3

a. Dependent Variable: teaching and learning

b. Predictors: (Constant), Compatibility

Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 4.206 4.214 .998| .004
Compatibility .210 1.209 A22)  .174| .002

a. Dependent Variable: teaching and learning

Table 4.15 indicates relationship between the cadilmipty and teaching and
learning. The coefficient of determination was &01ndicating that
compatibility explained 1.5 percent of variationt@aching and learning. The
remaining 98.5 percent could be explained by otlagiables not within this

study.
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The overall test of significance using F-value istat was 0.030 which was
statistically significant because p-value (0.0025Mess than 0.05 significance
level and the null hypothesis that there is noifigant relationship between
compatibility of Assistive Technology and teachirand learning of
integrated English was consequently rejected. ithpies that compatibility
of AT statistically influence the teaching and l@ag of visually impaired
learners in special secondary schools in Kenya. rEselts are similar to
Mckenzie (2001) study which found that compatipilaf AT had positive
effect on the learners. In contrast Kapperman,k8ticand Heinze (2002)

found that AT devices may not always be beneficial.

In order to establish individual significance tttess carried out. From Table
4.15 the constant and compatibility coefficient evestatistically significant

because their p-values were below 0.05 significdene.

4.12 Influence of Complexity on Teaching and learnig

The second objective was to establish the extenvh@h complexity of
Assistive Technology affects teaching and learngigintegrated English
among the visually impaired learners. The null ligpeis HQ: that there is no
significant relationship between complexity of Asisie Technology and
teaching and learning of integrated English amtrey visually impaired

learners in special secondary schools in Kenyatested at 0.05 significance
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level. Table 4.16 indicates relationship betweempulexity and teaching and

learning.

Table 4.16: Relationship between complexity and Tehing and learning-
Teachers response

Model R R Square| Adjusted R Std. Error of the
Square Estimate
1 126 .016 .014 1.05473

a. Predictors: (Constant), Comple»

Model Sum of df Mean F Sig.
Squares Square
Regression 744 1 744 679 043
1 Residual 46.000 42 1.095
Total 46.74¢ 43

a. Dependent Variable: teaching and learning Iledietors: (Constant

Complexity
Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 6.098 .656 9.301] .000
' Complexity .027 195 .021] .824] .0.043
a. Dependent Variable: teaching and learning
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The coefficient of determination was 0.016 indiegtthat complexity explains
1.6 percent of variation in teaching and learnmgpecial secondary school in
Kenya. The remaining 98.4 percent could be expthilme other variables not

within this study.

The overall test of significance using F-value istat was 0.679 which was
statistically significant because p-value of 0.04&s less than 0.05
significance level. Therefore, the null hypothesas rejected that there is no
significant relationship between complexity of afise technology and
teaching and learning of integrated English amomg visually impaired
learners in special secondary schools in Kenyas ithplies complexity of AT
has statistically significant effect on teachingl d&arning of visually impaired
learners. The results similar to Hussin (2013) wtimdMalaysia which found
that complexity affect the use of AT but in contrédper and Vaharihima

(2006) study showed that AT may not be fully betiafi

In order to establish individual significance tttess carried out. From Table

4.16, the constant (0.000) and complexity (0.048)enstatistically significant.

121



Table 4.17indicates relationship between complexatyd teaching and

learning based on principals’ response.

Table 4.17: Relationship between complexity and Tehing and
Learning- Principals response

Model R R Adjusted R Std. Error of the Estimate

Square| Square

1 -712 .507 .260 1.16775

a. Predictors: (Constant), Comple:

Model Sum of df Mean F Sig.
Squares Square
Regression 2.800 1 2.8000 2.054 .007
1 Residual 2.727| 2 1.364
Total 5.52¢ 3

a. Dependent Variable: teaching and learning

b. Predictors: (Constant), Comple:

Model Unstandardized | Standardized t Sig.

Coefficients Coefficients

B Std. Error Beta

(Constant) 9.718 3.395 2.862 .004

Complexity -2.01¢ 1.40¢ =712 -1.43: .001

a. Dependent Variable:teaching and learning

122



The coefficient of determination was 0.507 indiegtaccording to principals,’
complexity of AT explained 50.7 percent of variatiof learners’ achievement
in special secondary school in Kenya. The remaidi®@ could be explained

by other variables not within the study.

The overall test of significance using F-value istat was 2.054 which was
statistically significant because p-value of 0.00das less than 0.05
significance level. Therefore, the null hypothesas rejected that there is no
significant relationship between complexity of Asisie Technology and
teaching and learning of integrated English amdegvisual impaired learners
in special secondary schools in Kenya. This imptlet complexity of AT
influences significantly the teaching and learnamgpong visually impaired
learners. This in contrast to Kapperman, et al022&tudy which showed that
AT may not always benefit the users. The constard aoefficient of
complexity were statistically significant becaukeit p-values were less than

0.05.

4.13 Influence of Trialability on Teaching and leaning

When employing an AT to test on trialability, raseher found that with
dolphin pen of version 2010 and learning Access$eSaiiVI learner does not
need to attend a special school but can be intdyriat mainstream schools
without disrupting the learning of other sighteddgints. To date most of AT

are still being piloted especially by Sight Savérse third objective was to
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examine the extent to which trialability of Assigti Technology affect
teaching and learning of integrated English amomg visually impaired
learners. The null hypothesis BtQhere is no significant relationship between
trialability of Assistive Technology and teachingdalearning of integrated
English among the visually impaired learners wéssted at
0.05significancelevel.

Table 4.18indicates the relationship of Trialdpiland Effective Teaching
and Learning based on teachers responses.

Table 4.18: Relationship between Trialability and Baching and learning-
teachers response

Model R R Square | Adjusted R Squar( Std. Error of the
Estimate
1 077 .006 .004 1.05186
a. Predictors: (Constant), Trialability
Model Sum of df Mean Squar¢ F Sig.
Squares
Regression 275 1 275 249 .00%
1 Residual 46.469 42 1.106
Total 46.744 43
a. Dependent Variable: teaching and learning
b. Predictors: (Constant), Trialability
Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 6.347| .691 9.189 .000
Trialability 102 .205 077 .499| .003
a. Dependent Variable: teaching and learning

124



The coefficient of determination was 0.006 indicgtthat trialability of AT
explained0.6 percent of variation in teaching aatning of visually impaired
learners in special secondary schools in Kenya. réengaining 99.4 percent

could be explained by other variables not withis gtudy.

The overall test of significance using F-value istat was 0.249 which was
statistically significant because p-value of 0.00&s less than 0.05
significance level. This implies that the null hyipesis that there is no
significant relationship between trialability of #istive Technology and
teaching and learning of integrated English w@ssequently rejected. This
implies that trialability of AT has significant efft on Effective Teaching and
Learning. This was also supported by the trialgbthat was carried out in all
the four schools using dolphin pen and on assedsm&ng continuous
assessment test, the performance improved whentidests were using
Dolphin pen. This in line with to Finley (2003) wlndicated that trialability
increases the chances of adoption of an AT devibés also supported by
Rogers (2003). However Kapperman,et al 2002 indicdhat AT may not

always benefit the users.

The Table 4.18 indicates that both constant wasifggnt but trialability

coefficient was not significant (-.102).
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The Table 4.19 shows the relationship betweenabiiity and teaching and

learning based on principals’ responses.

Table 4:19: Relationship between Trialability and Teaching and
Learning- Principals response

Model R R Square | Adjusted R Squar( Std. Error of the
Estimate
1 .789 .623 434 1.02122
a. Predictors: (Constant), Trialabi
Model Sum of df Mean Squar¢ F Sig.
Squares
Regression 3.442 1 3.442] 3.3000 .047
1 Residual 2.086 2 1.043
Total 5.52¢ 3
a. Dependent Variable: teaching and learning
b. Predictors: (Constant), Trialabil
Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) -1.234 3.428 -.360] .003
: Trialability 1.44¢ .79¢ .78¢| 1.81% .041
a. Dependent Variable: teaching and learning
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Table 4.19 indicates the relationship of trialdapiliandTeaching and
Learning. The coefficient of determination was @.62dicating according to
principals, Trialability of AT explained 62.3 perdeof variation in teaching
and learning of visually impaired learners in spececondary schools in
Kenya. The remaining 37.7 percent could be expthine other variables not

within this study.

The overall test of significance using F-value istat was 3.300 which was
not statistically significant because p-value @41 which was less than 0.05
significance level. This implies that the null hyipesis that there is no
significant relationship between Trialability of gistive Technology and
teaching and learning of integrated English wasseqoently rejected. The
findings are similar to Finley (2003) who showedttArialability increases
the chances of adoption of an AT device. This aapported by Rogers
(2003). However, Kapperman,et al 2002 indicated &k may not always
benefit the users. The Table 4.19 shows that constad Trialability
coefficients were statistically significant becaysealues were less than 0.05

significance level.

4.14Influence of observability on Teaching and leaning
The fourth objective of the study was to establihle extent to which
observability of Assistive Technology affect teawhi and learning of

integrated English among the visually impaired neas. The null hypothesis
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HO4:there is no significant relationship between obabiiity of Assistive
Technology and teaching and learning of integreEglish  among the

visually impaired learners was tested at0.05 sicpniice level. Table

4.20shows relationship of observability of assesttechnology and teaching

and learning.

Table 4:20: Relationship between AT Observability ad Teaching and
learning- Teachers response

Model R R Square| Adjusted R Std. Error of the
Square Estimate
1 138 .019 .008 1.04488
a. Predictors: (Constant), Observability
Model Sum of df Mean F Sig.
Squares Square
Regression .890 1 .890 .815 372
1 Residual 45.854 42 1.092
Total 46.744 43
a. Dependent Variable: teaching and learning
b. Predictors: (Constant), Observability
Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 6.505 .569 11.436 .000
Observability -.134 .148 -.138] -.903 .372
a. Dependent Variable: teaching and learning

The coefficient of determination was 0.019 indiegtithat observability
explained 1.9 percent of variation of effectivecteag and learning. The
remaining 99.1 percent could be explained by otlagiables not within this

study. The overall test of significance using Faeastatistic was 0.815 which
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was not significant because p-value of 0.372 waeatgr than 0.05
significance level. This indicates that the nullpbthesis that there is no
significant relationship between observability ofsistive Technology and
teaching and learning of integrated English amtey visually impaired
learners was accepted. This implies that obseitsabil AT has no significant
effect on Teaching and Learning. This in contrasNtemana and Olatokan
(2012) who found that observability had significaftect on teaching and

learning.

The Table 4.20 indicates that the constant is Bggmt but the observability

coefficient is not significant because its p-vahfe.0372 is more than 0.05

significant levels.

Table 4.21 Indicates relationship of observabitifyassistive technology and

teaching and learning based on principals regsons
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Table 4.21: Relationship between Observability of & and Teaching and
Learning- Principals response.

Model R R Square | Adjusted R Squar| Std. Error of the
Estimate
1 404 163 -.142 1.52069

a. Predictors: (Constant), Observability

Model Sum of df Mean F Sig.
Squares Square
Regressio .90: 1 903  .39C 59¢°
1 Residual 4.625 2 2.313
Total 5.528 3

a. Dependent Variablteaching and learni

b. Predictors: (Constant), Observability

Model Unstandardize | Standardize: t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 2.867 3.381 .848| .601
' Observability .633 1.014 404 .625] .596

a. Dependent Variable: teaching and learning

The coefficient of determination was 0.163 indiegtithat observability
explained 16.3 percent of variation of Teaching ahdarning The remaining

83.7 percent was could be explained by other viasatot within this study.
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The overall test of significance using F-value istat was 0.390 which was
not significant because p-value of 0.596 was greit@n 0.05 significance
level. This indicates that the null hypothesis thia¢re is no significant
relationship between observability of Assistive Aralogy and teaching and
learning of integrated English among the visualiypaired learners was
accepted. This implies that there is no statidticaignificant relationship

between observability of AT and teaching and leagrof visually impaired

learners in special secondary school in Kenya.

The Table 4.21 shows that the constant and obsétyaimefficient are not
statistically significant because their p-valueseveore than 0.05 significant
level. This implies that observability of AT had mignificant effect on
teaching and learning among visually impaired leesnThis in contrast to
Ntemana and Olatokan (2012) who found that obsdiyalof AT had

significant effect on students’ performance.

4.15 Influence of Relative Advantage on Teaching arlearning

The fifth objective was to examine the extent tackhrelative advantage of
Assistive Technology affects teaching and learnaigintegrated English
among the visually impaired learners. The null higpsis H@: there is no
significant relationship between relative advantaféAssistive Technology
and teaching and learning of integrated Englishragnibe visually impaired

learners was tested at 0.05 significance level.
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Table 4.22indicates the relationship between radatidvantage and Teaching

and Learning based on teachers’ response.

Table 4.22: Relationship between relative advantagand Teaching and
Learning- Teachers response

Model R R Square | Adjusted R Squar| Std. Error of the
Estimate
1 .053 .003 .002 1.05349
a. Predictors: (Constant), Relative Advantage
Model Sum of df |Mean Squar F Sig.
Squares

Regression 131 1 131 118 .007°
1 Residual 46.614 42 1.110

Total 46.744 43

a. Dependent Variable: teaching and learning

b. Predictors: (Constant), Relative Advantage

Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 6.336 .959 6.608/ .000
1 Relative
.088 .255 .053| .343 .001
Advantage

a. Dependent Variable: teaching and learning

The coefficient of determination was 0.003 indiegtihat relative advantage
of AT explained 0.03 percent of variation in Teachand learning among the
visually impaired learners. The remaining 99.97cpat could be explained by

other variables not within the study.
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The overall test of significance using F-value istat was 0.118 which was
significant because p-value (0.001) is less th&n@0el of significance and
the null hypothesis that there is no significaratienship between relative
advantage of Assistive Technology and teachingleathing of integrated
English among the visual impaired learners was equsntly rejected. This
means that relative advantage significantly infeeeneaching and learning

among visually impaired in special secondary sciro&lenya.

The findings of this study are in conflict with Adper and Vaharihinna (2006)
who asserted that AT may not be fully beneficiathe users. Finley (2003)
showed that relative advantage of an AT has noifgignt effect on its

usability by VI learners. Table 4.23indicates ttie# constant was significant

(0.000) while relative advantage coefficient waggicant (0.001).

Table 4.23 indicates the relationship between iveaadvantage of AT and

Teaching and Learning based on principals regsons
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Table 4.23: Relationship between relative advantagand Teaching and
Learning- Principals responses

Model R R Square Adjusted R Std. Error of the
Square Estimate
1 a74 .598 .398 1.05357
a. Predictors: (Constant), Relative advantage
Model Sum of df Mean F Sig.
Squares Square

Regression 3.308 1 3.308 2.980 .007T
1 Residual 2.220 2 1.110

Total 5.528 3

a. Dependent Variable: teaching and learning

b. Predictors: (Constant), Relative advantage

Model Unstandardized| Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 35.900 17.952 2.000 .007
Relative advantage  8.400 4.866 774 1.726) .001

a. Dependent Variable: teaching and learning

The coefficient of determination was 0.598 indiegtithat according to
principals, relative advantage of AT explained 5pe&fcent of variation in
teaching and learning among the visually impaireariers. The remaining
40.2 percent could be explained by other variaht#swithin the study. The
overall test of significance using F-value statistias 2.980 which was not
significant because p-value (0.001) was less th@b (evel of significance
and the null hypothesis that there is no significeglationship between
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relative advantage of Assistive Technology and higmr and learning of
integrated English among the visually impaired rieas was consequently
rejected. This implies that relative advantage af iAfluences significantly

the teaching and learning of visually impaired heas.

The study findings are in conflict with Alper andaNarihinna (2006) who
asserted that AT may not be fully beneficial to theers. Finley (2003)
indicated that relative advantage of an AT hasffeckon its usability by VI

learners. Table 4.23 Indicates that the constadtthe relative advantage

coefficient were not significant.

4.16 Influence of Compatibility, Observability, Rehtive Advantage,
Complexity and Trialability onTeaching and learning

This is a combination of all the five independergriables. Table 4.24
indicates the relationship between Compatibilitybs@rvability, Relative
Advantage, Complexity and Trialability on Teachimgd learning of visually
impaired learners in special secondary schoolsenyid. The joint effect of
the five independent variables as shown in Tab®l 4have coefficient of
determination of 0.027 which indicates that themtly explain 2.7 percent
variation in Teaching and learning of visually inved learners. This is
greater than independent effect of each of thepeddent variables. The
remaining 97.3 percent could be explained by otfiables not within the

study.
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Table 4.24: Relationship Compatibility, Observabilty, Relative
Advantage, Complexity and Trialability on Teachingand
Learning
Model R R Square Adjusted R | Std. Error of the Estima
Square
1 .165 .027 .011 1.09389
a. Predictors: (Constant), Observability, Trialapil Complexity,
Compatibility, Relative Advantage
Model Sum of df Mean F Sig.
Squares Square
Regression 1.274 5 .255 213 .0.04
1 Residual 45470 38 1.197
Total 46.744 43
a. Dependent Variable: teaching and learning
b. Predictors: (Constant), Observability, Trialapjl Complexity,
Compatibility, Relative Advantage
Model Unstandardized | Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 6.654) 1.197| 5.560 .000
Relative
Advantage .075 375 .046/ .201] .003
1 Compatibility .012 .307 .009| .041| .005
Trialability 116 .263 .087| .440| .042
Complexity .030 224 .023] .132| .009
Observability -.164 .200 -169| -.819 .418
a. Dependent Variable: teaching and learning
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The overall test of significance using F-value istat was 0.213 which
statistically significant because the p-value wa#®lQ@vas less than 0.05 level
of significance. The Table 4.24 indicates that tbenstant and the
independent variables coefficients apart from oleality coefficient were
statistically significant because their p-values Bss than 0.05 significance

level.

4.17 Availability of Assistive devices in speciaksondary school in Kenya

The observations schedules indicated that mostoéshad braillers and were
in use. Some special secondary school had Jawsniieag) and adapted
instruction materials and were adequate and wéited by the students.
Most of the assistive technologies devices wergoiod condition apart from
the magnifiers. The extent of adequacy was relabedumber of visually
impaired students in the school. Schools with higimbers above 250 VI

students had more AT devices than with small nurobstudents.

These assistive technologies include the followlmgiller, NVDA, talking
word processor, speech output devices and adamédiétion materials. The
ATs are adequate apart from NVDA (Non Visual DepkAxcess). Most of
them are in good condition. The digitally recordemmmunication devices
require new upgrade and new audio devices are de®¢éDA were highly
used instead of jaws and dolphin which have theesauotput for zooming.
The students also used Duxbury program (DBT) wikesfoard changes to a

function like a brailler.
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The Salvation Army Kibos Special Sec School in Kisuhas the following
ATs: Brailler, Jaws, speech output devices, talkimgrd processor/ word
prediction and adapted instruction materials whaoh in use. The following
ATs are available but not in use which include tbBowing: alternative
keyboards, touch tablets, digitally recorded comication devices and
magnifiers. The braillers are not adequate. St ¢tsaKapenguria has only

jaws for windows (screen reader).

Focus group discussions involved convening grouptadients to discuss the
effect of assistive technology in teaching andrewy of integrated English
among visually impaired learners. The focus groupse done in all the four
schools composed of 7 students per group. The rssidiedicated that when
they thought of assistive technology what comemiiad is the brailler,ipad,
magnifiers, computers and jaws. They further paintaut that ATs are
inadequate and the need for the school to invesnamne ATs. Students
admitted that the compatibility, Trialability, réilee advantage and extent of
complexity influence the use of ATs.In SalvationmThika School for
visually impaired, the students indicated they heageties of ATs from the
Braille where each of them have and other ATs.Thaye Jaws, which are
enough and properly used. St Francis Kapenguriahiggaws of widow and

was not in use.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1Introduction
The chapter covers the summary of the study, cerais, recommendations

and suggestions for further studies.

5.2 Summary of study

The purpose of the study was to determine the eéitassistive technology
on teaching and learning of integrated English agnersually impaired
learners in special secondary schools in Kenya. sihdy was anchored on

Rodgers’s theory supported by Edyburns theory.

The study had five objectives which were based efationship of
compatibility of AT, relative advantage, complexitytrialability and
observability, with teaching and learning. Teachamgl learning was based on
learners’ achievement. The analysis was carriedbased on teachers’ data
and then based on principals. The objectives sfghidy were: to examine the
extent to which compatibility of Assistive Techngloaffects teaching and
learning of integrated English among the visuallgpaired learners; to
establish the extent to which the complexity of istdge Technology affects
the teaching and learning of integrated English rgnitne visually impaired

learners; to examine the extent to which trialapitf Assistive Technology
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affects teaching and learning of integrated Engleshong the visually
impaired learners; to establish the extent to whibkervability of Assistive
Technology affects teaching and learning of integtaEnglish among the
visually impaired learners and to examine the extien which relative

advantage of Assistive Technology affects teachimd learning of integrated
English among the visually impaired learners.Theeee five null hypotheses

which were tested at 0.05 significance level.

The null hypothesis HbBased on teachers and principal responses was
rejected, therefore there is significant relattopsbetween compatibility of
Assistive Technology and teaching and learningntégrated English among
the visually impaired learners hypothesis at 0.@fniBcance level. The
coefficient of determination based on the teacheesponses was 0.001
indicating that compatibility explained 0.1 percehtariation in teaching and
learning. The remaining 99.9 percent could be empthby other variables not
within this study. The coefficient of determinatitvased on principals was
0.015 indicating that compatibility explained 1.®rgent of variation in
Teaching and  LearningThe coefficient of determination was more in
principals’ (0.015) response data as compared &xhtrs (0.001). This
indicates that principals understood more thanhecon compatibility of AT
effect on teaching and learning. The overall sigaiice using F-value statistic
was statistically significant for both teachers gmuhcipals. This implies for

both teachers and principals were in agreementtiigatompatibility of AT
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significantly influences teaching and learning afually impaired learners in

special secondary school in Kenya.

The null hypothesis HQO based on teachers and principals responses was
rejected meaning that there was significant rehstigp between complexity of
Assistive Technology and teaching and learningntédrated English among
the visually impaired learners in special secondafyools in Kenya at 0.05
significance level. The coefficient of determinatidbased on teachers
responses was 0.016 indicating that complexity awmpd 1.6 percent of
variation in teaching and learning in special seewy school in Kenya. The
coefficient of determination was 0.507 according piancipals’ responses
indicating that complexity of AT explained 50.7 pent of variation of
teaching and learning in special secondary schoddnya. The remaining
49.3 could be explained by other variables not iwithe study. The results
indicate that Principals understood better tharchees the effect of AT
complexity on teaching and learning The overalt tdssignificance for data
from teachers responses and principals using Fevstitistic was statistically
significant implying that they were in agreemenatticomplexity of AT
influence the teaching and learning of visually ampd learners in special

secondary schools in Kenya.

The null hypothesis HBbased on teachers and principals was rejectechwhic

means that there is significant relationship betwa&lability of Assistive
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Technology and teaching and learning of integrafadlish among the
visually impaired learners at 0.05 significance elevThe coefficient of
determination based on teachers data was 0.006aimtj that Trialability of
AT explained 6 percent of variation in Teaching dedrning of visual
disability learners in special secondary school&émya. The remaining 94
percent could be explained by other variables nihimv this study. The
coefficient of determination based on principalspanses was 0.623
indicating Trialability of AT explained 62.3 perdeof variation in Teaching
and Learning of visually impaired learners in@aksecondary schools in
Kenya. The remaining 37.7 percent could be expthilme other variables not
within this study. The coefficient of determinatiéor principals was higher
than of teachers implying that principals underdtosore than teachers the
effect of AT trialability on teaching and learnind.he overall test of
significance for both teachers and principals, gisikvalue statistic was
statistically significant. This implies that theypth agree that trialability of
Assistive Technology significantly influence teawpi and learning of
integrated English of visually impaired learnersspecial secondary schools

in Kenya.

The null hypothesis Hfased on teachers and principals data was accepted
meaning that there is no significant relationshgtween observability of
assistive technology and teaching and learninginfegrated English among

the visually impaired learners, at 0.05 significarievel. The coefficient of
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determination from teachers’ data was 0.019 indigathat observability
insignificantly explained 1.9 percent of variatiohteaching and learning. The
coefficient of determination according to princgialata was 0.163 indicating
that observability insignificantly explained 16.3rpent of variation of
teaching and learning. The overall test of sigaifice based on teachers’ data
and principals’ data using F-value statistic was$ significant because p-
values were greater than 0.05 significance levélis Tindicates that both
teachers and principals agreed that observabifitAD had no statistically
significant influence on teaching and learning wfegrated English among

visually impaired learners in special secondarysthin Kenya.

The null hypothesis Hbased on teachers and principals was rejected ngeani
that there is no significant relationship betweelative advantage of Assistive
Technology and teaching and learning of integrafadlish among the
visually impaired learners at 0.05 significanceele\Basing on data from
teachers the coefficient of determination was 0.0@8cating that relative
advantage of AT explained 0.3 percent of variatioeaching and Learning
among the visually impaired learners. The remair8g/ percent could be
explained by other variables not within the studyalysis results from
principals data indicates that the coefficient atedmination was 0.598
indicating that according to principals, relativdvantage of AT explained
59.8 percent of variation in teaching and learrantpng the visually impaired

learners. The remaining 40.2 percent could be exgdisby other variables not
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within the study. Therefore according to princip&8.8 percent relative
advantage of AT explains teaching and learningntégrated English more
than from the teachers (0.3 percent). This impieg principals understood
better than teachers the influence of relative athge of assistive technology
on teaching and learning of visually impaired teais in special secondary
school in Kenya. The overall test of significanseng F-value statistic based
on teachers and principals responses was stalligt&ignificant because p-
values were less than 0.05 significance level. dloee both teachers and
principals were in agreement that relative advantaigAssistive Technology
has an effect on teaching and learning of integramglish among the

visually impaired learners in special secondarpsthin Kenya.

The joint effect of compatibility, observabilityelative advantage, complexity
and trialability on teaching and learning of int&gd English among visually
impaired learners in special secondary schools eémyid was determined.
According to the teachers, the joint effect of the independent variables
had coefficient of determination of 0.027 which iogates that they jointly

explained 2.7 percent variation in teaching andnieg of visually impaired

learners. This is greater than independent effée@ach of the independent
variables. The remaining 97.3 percent could beampt by other variables
not within the study. The overall test of significe using F-value statistic
was statistically significant because the p-valleremMess than 0.05 level of

significance. This means that when an a school gemant consider all the
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five independent variables when implementing orngsi AT then the
performance of students would be better than winnane of the variables is
considered. This implies that the school manageniee to carefully
consider compatibility, relative advantage, comijnex trialability and

observability of AT.

The principals’ understand the visually impairecheats better than the
teachers. This is indicated by the higher coeffitiof determinations in all
the five hypotheses from the principals’ data as\gared to teachers’ data.
The data collected from principals indicated thatependent variables

explained teaching and learning more than the fdata the teachers.

Most teachers and VI student raised an issue @jirggbehind in syllabus
coverage. They have a challenge of catching up thigir non-VI colleagues
especially when there are new recommended set bddks is because it
takes time to convert the book to brailler to make book usable by VI

learners.

5.3 Conclusions

The study established that there was significarationship between
compatibility of AT and teaching and learning o$wally impaired learners in
special secondary school in Kenya. This implies tt@mpatibility of AT

affect the teaching and learning of visually impditearners.
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There was significant relationship between compyexof Assistive
Technology and teaching and learning of integragdlish among the
visually impaired learners. This implies that coexpy of AT affects teaching

and learning of integrated English among theallgumpaired learners.

The study established that there is significargti@hship between trialability
of Assistive Technology and teaching and learnifigamong integrated
English among the visually impaired learners wascted. This implies that
how triable AT device is, has significant influescteaching and learning
process of visually impaired learners among spes#&dondary school in

Kenya.

There is no significant relationship between obability of assistive
technology and teaching and learning of integr&ieglish among the visually
impaired learners.. This means that observabifixlodoes not significantly
influence on teaching and learning of visually inmngd learners in special

secondary school in Kenya.

The study established that there is significanati@hship between relative
advantage of Assistive Technology and teaching laadhing of integrated
English among the visually impaired learners. Thigans the relative
advantage of AT does significantly influence teaghand learning of visually

impaired learners in special secondary schoolseimy.
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The four independent variables of the study; thdikly of AT, relative
advantage of AT, compatibility of AT and complexiy AT had statistically
significant effect on teaching and learning of tegrated English among the
visually impaired learners in special secondaryosthin Kenya. This
therefore implies that by an AT fulfilling or codgring the four features it is
expected that there will be significant effect ma¢hing and learning of
integrated English among VI learners. The obsehtpbvariable did not
statistically significantly affect teaching and teimg of VI students and
therefore according to this study, it is not keyiadale to influence teaching

and learning of VI.

The study found that there are no equal distriloutb donations of AT and
monitoring is done mostly by the donors but not mbg DQUASO to assess
the quality issues and the advantage of AT to theTWie teachers’ pupils’
ratio is low in special secondary school. Changeurnriculum overlooks the
time taken by special secondary schools for theovddopt and implement it
creating a divide between sighted and VI studere. study established that
why there is less performance in special schoslbetause of limited or lack

of relevant AT(Ministry of Education,2014).
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5.4Recommendations

Based on the findings of the study the following #re recommendations.
i).The study found that compatibility of assistidevice influence teaching
and learning of visually impaired learners. Therefahere should be
determination to what extent an assistive technoligyvice would: meet the
need of the VI learners in terms of category thalyunder the WHO measure
of acuity. Experts for example ophthalmologist amdnufacturers should
work in harmony with the KSB, MOE and KISE to erestinat VI learners are
placed in institutions with ATs relevant to theegitee of visual impairment. It
is important to carefully assess the assistive adsvcompatibility with other

more advanced assistive technology devices.

ii).The study found out that complexity of assistitechnology influences the
teaching and learning of visually impaired learnétrss important for school
management to carefully consider the ease of tis@ @assistive technology
(extent of complexity of an assistive technologyide).This is important
because in some schools they would have someiasdisthnology but were
not being used. This study established that soraehtgs had adequate
training but others did not, thus making usage df devices complex.
Training can bridge the gap between complexity ®f Aand simplicity. The
determination of complexity of an assistive tecloggl should be done by the

school management liasing with experts in assiséeanology.
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Complexity of AT can be minimized by the school mgement organizing
for training of teachers who can then pass thenieah know-how to their
students. The schools principals should get prifeak recommendations on
student placement and assistive technology toUse Ministry of Education
should formulate and implement policies to supgpkcial secondary schools
in training teachers. There should be frequentemvise training of teachers
(in-set) on new strategies methods and usage@faet ATs. The ministry of
education should ensure there is budget allocationAT procurement,
maintenance and monitoring. Kenya Institute of @uium Development,
KNEC and KISE should work hand in hand with theusai$y impaired
institutions especially where there is change imiculum. The management
should consult manufacturers/distributors to doohjective assessment of
assistive technology complexity before purchasimgnrt and should be done

school.

The higher education institutions apart from ofigrBachelor of special needs
education, should consider delving to specific ared specialization for
example a degree that specializes on AT for eadh erery disability.
Bachelor of education in Assistive technology skdalso be considered in the

wake of information communication technology adwament.

iif). The study established that trialability ofseéstive technology influences

teaching and learning of visually impaired. It isiportant for schools
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management to carefully consider to what extenassistive technology can
be tested (tried) on a pilot basis before the skchoeests in buying more
assistive technology. The assessment of trialgbditould be done by the
experts in AT, the school management together watichers of visually
impaired learners. They should liase with schodigctv already are using the
assistive technology they require and work an gearent where they can

assess their trialability before they procure them.

Iv).The study found that relative advantage ofsiss& technology influences
teaching and learning of visually impaired learng@itsere should be objective
assessment of whether an assistive technology wamddvalue than already
existing low-tech AT’s. The school management sticzdrefully determine
whether an assistive technology would make a diffee to the visually
impaired learners in the learning process. It wdaddmportant for schools to
benchmark with other special secondary schoolsllfjoeamd internationally.
This would enable the school to understand howrableools have benefited
or not benefited from using different AT deviceshis would inform the
management on whether they need to completely day amith existing
assistive technology and replace with new assistaehnology. Visually
impaired learners would easily use an assis#@elriology that add value or

supersedes their needs in the learning process.
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The determination of relative advantage of thestissi technology should be
done by the school management together with thehéza especially
conversant with assistive technology that the sciplanning to purchase.
The assessment of relative advantage should be lokfioee purchase of the
assistive technology. This can be done by benclkingamwith other special
schools that are using assistive technology theyimatending to purchase.
Documented experiences from other special schoolsise of a particular

assistive technology can provide information onrtiative advantage.

v).Observability of assistive technology explairiefl percent of teaching and
learning although the influence to teaching andnliieg was not significant. It
is important to determine the observability of see technology. This is
because during focus group discussion, VI learh&is an emphasis that
they would want an assistive technology that theay identify with in terms of
their visual impairment category. . The determmatof assistive technology
observability should be done by opthalomologist,Adn expert, the learner,
the parent together with teachers conversant wihisive technology.
Observability can be enhanced by involving studants their teachers before
purchasing AT devices. Involvement is very key ihe tenhancing
observability of AT in special secondary schoold &s adoption. Assessment

of observability should be done before purchasimgassistive technology.
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vi) The study showed that some assistive devides Job Access With
speech, dolphin pen, interactive boards and Duxbtaite translator were not
affordable. Some schools had varieties of assidiadnologies but other
schools had inadequate or totally unavailable Al assistive technology
should be made affordable for visually impairedeas’ to promote equality
and equity in education. There should be equitylistribution of assistive
technology in the four special secondary schoolsKanya for visually

impaired learners. The Ministry of Education shoutthampion the

formulation and implementation of zero tax polichhe formulation and
implementation of tax policy need to be done bytngar to make assistive

technology more affordable.

vii) The Ministry of Education working with othestakeholders e.g. KISE,
Sight Savers, should also provide clear guidelioespiloting of assistive
technology to maximize on the intended benefits awdilability in all the
special secondary schools. This is because thg ssidblished that there is
no clear policy on piloting in terms of time ane thpecific agency that should

carry out this task.

viii) There should be additional 43 special se@gdschools for visually
impaired that should be constructed and equippashsnire every county has
at least has one VI school. This is because theseoaly four special

secondary schools in Kenya which are not adequatgténd to all visually
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impaired students in Kenya. Thus the researchemma®ends a speedy action

by the National government in order to achieve edecation for all (EFA)

goal.

5.5 Suggestions for further studies

The study suggests the following

I) A similar study can be carried out in other visyathpaired institutions for
example teachers training college amdhe public universities in Kenya to
establish the relationship between selected vasabhd students/ teachers
performance. The researcher suggests replicatitredtudy in universities
and other institutions of learning by use of Rodgbeory of diffusion which
was applied in this study. The theory had beeniegpgh many studies
especially in America. This therefore indicates ttieory can be applied as
theoretical framework even for the studies carrma in developing
countries. The five perceived characteristics @f itmnovation are able to
form a reliable theoretical background for stucieAT.

i) Longitudinal study can be carried out to monitar tmpact of Assistive
Technology on teaching and learning over givengakoif time.

lii) The study can be replicated based on otheorike apart from Rogers’s
theory.

iv) A study should be carried out considering dffefcavailability of AT on

teaching and learning of visually impaired learnargenya.
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APPENDICES
APPENDIX |
INTRODUCTION LETTER
University of Nairobi
Department of Educational,
Administration and Planning
P.0.Box 30197-00100
Nairobi

The Principal

Dear Sir/Madam

Re: Request for data

| am a PhD student at university of Nairobi. AstpErthe requirement for the

award of degree; | am expected to undertake anagsstudy. | am asking for

your participation in a study on effect of assistitlechnology on effective

teaching and learning of integrated English amadsgal disability learners in

special secondary schools in Kenya. Kindly answér cuestions as

completely as possible. Your cooperation will beragiated.

Yours sincerely,

Reuben Nguyo Wachiuri
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APPENDIX I

QUESTIONNAIRE FOR PRINCIPALS

The purpose of this questionnaire was to collet¢t adm effect of assistive
technology (AT) on teaching and learning of intégda English among
visually impaired learners. Your participation acilitating the study is highly
appreciated. The identity of those giving informatiwill be treated with

confidentiality.

1. When was the institution established?

5. How many teachers trained on use of Assistivehiielogy in teaching and

learning?
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6. Use the key provided to answer the followingstioms

1) Not at all (2) to a less extent (3) To mederextent ( 4) to a large extent

(5) to a very large extent

Statement D@ [ 3 | @ B
Teachers are conversant withe use of assistiv
technology devices eg braillers, JAWS for windows,
Dolphin pen....
Teachers are involved in teaching visually impaired
learners
7.Use thekey provided to answer the following goest
(1) Not sufficient (2) sufficient (3) moderate High.(5).very high
Statement W] @G| @ ©6

Rate the school on adequacy of assistive technolog

)y

School investment in assistive technology

Rate of usage of assistive technology devices eg

braillers, JAWS for windows..
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8. Use the key provided to answer following questibelow(1) not at all. (2)

to a less extent (3) To moderate extent(4) Togelaxtent.(5) To a very large

extent

Relative advantage indicator

oy

)

®3)

(4)

5)

How dependable are the assistive technology devic

How hard is assistive technology devices to use

Advantages to make integrated English course abnte

more visual

ATs improves efficiency when used in teaching and

learning of integrated English

Compatibility

Does your assistive technology meet the needsaimérs

in integrated English

Can be used with various instructional methods and

techniques

Can be used in all kinds of courses apart fintegrate:

English

Complexity

The assistive technology devices are simple taruse

teaching and learning integrated English

It is easy to use ICs even if one has not used tt

before.
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Observability

The assistive technology devices are visible achers

and learners of integrated English

Observing othes using ATs makes users see

advantages of using them

Trialability

How easily can the assistive technology devices be

experimented

It is better to experiment with ATs before adoptihgm.

It was easy to use ICTs more frequently after gyimem

out.

9 .What are the various types of assistive tectyyottevices found in the

school

10 Does the school have documented policy on uassitive technology in

teaching and learning?
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11. What are the challenges faced in implementatfoXT in teaching and

learning of integrated English

12. What are the factors that promote or limitititegration of AT in teaching

and learning of integrated English from your pecspes?

13.How would describe the learners achievementtegrated English

after use of AT?

(Records can be provided on learners achievemgningerms of

grades/marks in integrated English comparing bedockafter AT devices

use)
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APPENDIX Il
QUESTIONNAIRE FOR TEACHERS
The purpose of this questionnaire is to collectadah effect of assistive
technology on teaching and learning of integratexjliEh among visually

impaired learners in special secondary schoolseimyd

1. Whatis your gender...................

2. How many visual impaired students are there ingbi®ol?

4. i) Which are the different types of Assistive Tealugy devices are you

familiar with?..................

a) Brailler ............ b) Touch window.............
c) JAWS for windows............... d) Dolphin pen................
e) Magnifier............ f) Talking word processor .........

g) Touch tablets.............

h) Others Please specify...............ccoeeiennnnn.
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iii) Use the key below to rate the following statement?

1) Not sufficient 2) sufficient 3) moderate) Mgh. 5) Very high

Statement DI @] @ 5

Adequacy of assistive technology?

School investment in assistive technology?

Usage of assistive technology devices by students?

5.How would you describe learners achievement tagirated english after

using AT?

If yes, what type of @ training ...........ocooiiiiii i

Has the training beenrelevant................cocooi i s

Has the training been adequate........................
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7. Use the key to rate the statement below? 19 textent 2) to little extent

3) to moderate extent 4) to high extent 5) to/\Vegh extent

Statement (1)

)

3)

(4)

(5)

Assistive  Technology (AT) increases studgent

performance of literature when properly implemented

AT rather than curriculum method of instruction mor

important for success of special education studies

AT interfere with central learning task of consting

meaning in integrated English

Teachers ,student and parents collaborate in g®igct

of AT to ensure success

There is difference in success between low tech|and

high tech AT devices

There is sufficient training offered in the

implementation of High tech AT devices

Having different types of AT available for triabe

increase the implementation of AT

Current use of AT within school system is apprata
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8 .Are there any advantages of assistive technalotgaching and

Learning of integrated English among visuallypaired? If yes explain

9. Could you have taught a lesson to visually imgzhjust as well without

the assistive technology? Explain

10. How well do you feel assistive technology ugeih with the way you
teach?
11.How complex or easy-to-use do you feel is ttsistise technology devices

that are available to you?
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13. Do you have the opportunity to integrate tedbgy here at this school the

way you want to?

15. In what ways in your opinion has AT affected thaching and learning of
integrated English among visual impaired students?
16. Have you seen evidence that AT helps visuailyaired studentsin

learning process?
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17) Kindly indicate your opinion on effect of agsie technology in teaching
and learning of integrated English among visuatipaired learners. Strongly
Disagree (SD) = 1: Disagree (D) = 2: Agree (A) StBongly Agree (SA) = 4)

and very strongly agree (VSA)=5

Statement DA G | @D O

The benefits of assistive technology (AT) will

make me continue to use them in the future.

The ease of use of Assistive technology will

make me continue to use them

The difficulty in learning to use Assistive

technology will make me not use them in future

What | have observed about the use of AT in my

department will make me keep using them.
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APPENDIX IV

OBSERVATION SCHEDULE

Researcher recorded the presence or absence diypaabf assistive

technology
Type of | Present| Adequacy | Condition | Present-| Not Comments
Assistive —In use | of Not in | present
Technology Assistive use
Technology

Brailler/brailled

materials

Touch window

JAWS for

windows

Dolphin pen

Alternative

keyboards

Touch tablets

Digitally
recorded
communication

devices
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Magnifiers

Speech outpt

devices

Alternate

adapted mouse

Talking word
processor/word

prediction

Adapted
instruction

materials
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APPENDIX V

FOCUS GROUP DISCUSSION GUIDE FOR STUDENTS

Visually impaired students in groups of seven peosl were convened to

discuss effect of Assistive Technology in teachémgl learning of integrated

English among visually impaired learners in spesietondary schools in

Kenya. It was guided by the following questions:

1.

What comes in mind when you think of assistiggides which can enhance

understanding integrated English?

. In your own opinion are the devices adequatetchVbones are available

and had chance to use

. Which are the various factors that affect olumifice use of the devices?

. How does complexity of the devices affect yose wf AT devices and to

what extent in learning integrated English?

. Describe to what extent the testing of deviaasa number of students

before using them in the entire institution affatisir benefit?

. To what extent does the benefit of a deviceoaspared to alternative affect

the learning process?

. How does the compatibility of assistive techgglodevice affect the

integrated English process?

. Has AT use resulted to a greater achievememta@grated English subject

(examination performance)
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APPENDIX VI

ENGLISH CONTINUOUS ASSESSMENT TO TEST TRIALABILITY

It involved use of Dolphin pen, and continuous aseent test was

administered before using and then using Dolphm pe

a) Rewrite each sentence below to make it commtenivare sensibly.
(1) They left the field full of sweat.
(i) Powerful and comfortable, the buyer really liked tar.

b) Fill in blank space

i) | stopped the child from chewing a............of grass.

(ii) The doctor told her to take the ............... of medicine according

to the prescription.

c¢) For each of these words write another thates@unced the same

i) Past

i) Aren’t

iii) Hole

iv) What

v) Male
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APPENDIX VII

RESEARCH AUTHORIZATION LETTER

</
—
NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION:
Telephone: +254-20-2213471, 9* Floor, Utalii House
2241349,310571,2219420 Uhuru Highway
Fax: +254-20-318245,318249 P.O. Box 30623-00100
Email: secretary@nacosti.goke NAIROBI-KENYA
Website: www nacosti.go ke
When replying please quote
Ref: No. Date:
24" September, 2014

NACOSTV/P/14/2445/3020

Reuben Nguyo Wachiuri
University of Nairobi
P.O. Box 30197-00100
NAIROBI.

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on “Effects of
assistive technologies in effective teaching and learning of visually impaired
learners in special secondary schools in Kenya,”’ 1 am pleased to inform you
that you have been authorized to undertake research in selected Counties for
a period ending 27" February, 2015.

You are advised to report to the County Commissioners and the County
Directors of Education of the selected Counties before embarking on the
research project. ¥

On completion of the research, you are expected to submit two hard copies

and one soft egpy in pdf of the research report/thesis to our office.

DR. S. K LANGAX, OGW
FOR: SECRETARY/CEO

Copy to:
The County Commissioners

The County Directors of Education
Selected Counties.
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APPENDIX VIII

RESEARCH PERMIT

THIS IS TO CERTIFY THAT: Permit No : NACOSTI/P/14/2445/3020
MR.REUBEN NGUYO WACHIURI Date Of Issue : 24th September,2014
of UNIVERSITY OF NAIROBI, 4518-100 Fee Recieved :Ksh 2,000

nairobi,has been permitted to conduct
research in Kiambu , Kisumu , Meru ,
mb o Tr ia. C i

on the topic: EFFECTS OF ASSISTIVE
TECHNOLOGIES IN EFFECTIVE TEACHING
AND LEARNING OF VISUALLY IMPAIRED
LEARNERS IN SPECIAL SECONDARY
SCHOOLS IN KENYA

for the period ending:
27th ‘February,2015

s Appiiéanf's A a g?v\/ Secretary
Signature i National Commission for Science,

. Technology & Innovation
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