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The Kenyan government’s education policies and goals are geared towards achieving education for all (EFA) in
tandem with international conventions and standards, including the Sustainable Development Goals ratified in
November 2015. It is estimated that there are approximately 15,500 visually impaired (VI) children in Kenya. The
Ministry of Education Report (2009) showed that 1,527 children were attending special schools and 1,637 were
attending integrated/inclusive schools in the country. These special schools utilize assistive technology (AT)
although facilities are inadequate. The study is based on Rogers’ diffusion of innovation theory. The purpose of the
study was to establish the relationship between relative advantage of AT (the degree to which an innovation was
perceived better than the one it supersedes) and teaching and learning of integrated English among VI learners. The
study employed descriptive research design, targeting all the four special secondary schools exclusively set aside
for the VI in Kenya. The sample size was four principals, 218 students, and 48 teachers. Data were collected using
questionnaires, observation schedule and focused group discussions. The study established that there was
significant relationship between relative advantage of AT and teaching and learning of integrated English among VI
learners. The study recommended that before acquisition of AT by school management, there should be objective

assessment of whether an AT would add value to the learning process compared to the already existing AT.
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Introduction

Disability is an impairment that may be physical, cognitive, intellectual, and sensory, such as visually
impaired (VI), hearing impaired, or developmental that results in restrictions of an individual’s ability to

participate in what is considered “normal” in their everyday societies. Specifically, visual impairment refers to
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greatly reduced or decreased ability to see that causes problems that cannot be fixed by usual means, such as
glasses. Disabilities impact negatively on the teaching and learning process, hence, the need for assistive
technology (AT). AT is a broad concept, covering anything that might be used to compensate for lack of certain
abilities (Reed & Bowser, 2005). These devices range from low-tech devices like special grip for a pen, to more
advanced items like hearing aids and glasses, to high-tech devices, such as braille’s and computers with
specialized software for helping persons to read (World Health Organization [WHO], 2009; Petty, 2012). The
United Nations defines AT as “technology adapted or specially designed to improve the functioning of people
with disabilities” (Borg, Lindstrom, & Larsson, 2009, p. 1863).

It is the right of every VI person to have access to equal quality education same as that of sighted
learners (United Nations, 2006). To bridge the gap in regard to access of quality education between sighted
and the VI students, governments must develop feasible policies that enhance equity in education for both
sighted and VI students. At a global level, a national study in the USA that targeted 128 teachers of the VI
and 64 administrators in 20 regions concluded that “most children are not receiving the access mandated by
law, despite several national efforts” (Smith, Geruschat, & Huebner, 2004, p. 624). Teachers’ and
administrators’ lack of knowledge and training in both the law and the use of AT were cited as possible
reasons for the lack of access to education. Both sighted and VI students share a core curriculum, which
includes areas of study deemed important by the school. In Kentucky State in USA, students with visual
impairments require expanded training in areas specific to VI known as the expanded core curriculum. This
model was adopted by many educators of the visually impairments to meet additional needs of the VI students
(Corn, DePreist, & Erin, 2000). The expanded version addresses the need for access to the curriculum through
the use of ATs.

According to a survey carried out in Kenya, 10% of VI learners attend secondary schools, only 25% of VI
learners attend primary schools. This is despite a relatively well developed inclusive education system
(Williams, 2013). According to Victoria (2015) of Sight Savers Organization, a Non-Governmental
Organization (NGO) which has been promoting inclusive education in Kenya, the school curriculum in Kenya
has been changing regularly with recommended text books changing almost on a yearly basis. This
phenomenon poses a great challenge for learners with visual impairment as producing a single text book in
Braille takes over four months. Thus, these students often finish a whole year without appropriate text books.
This indicates that there is no level platform for VI with the sighted students in the learning process.

Statement of the Problem

In 2009, the Ministry of Education (MOE) released a report which indicated that only 21% of VI children
were attending school. This indicates that the majority (79%) of VI children do not have access to education. It
was estimated that there are approximately 15,500 visually disabled children in Kenya. The MOE Report (2009)
showed that 1,527 children were attending special schools and 1,637 were attending integrated/inclusive
schools in Kenya.

The Kenya Institute of Special Education (KISE) that trains personnel for disabled persons has AT, such
as the Duxbury Braille Translator, the Dolphin Pens, and Jaws for Windows (Ministry of Education, 2012).
These technologies are too expensive, for instance, a single Dolphin pen costs approximately $150 and are not
available in all schools (A Dolphin Pen is USB drive in AT which the users can use the magnification speech
and Braile support to any personal computer). This indicates that there may be a problem of teaching and



ASSISTIVE TECHNOLOGY IN THE TEACHING AND LEARNING 41

learning of VI students due to inadequacy or unavailability of AT. KISE has assisted in facilitating availability
of AT devices in some schools, but have not been effectively utilized to enhance teaching and learning among
VI students. According to Bisi (2013) AT, such as talk book were available but inadequate. Another study by
Andoh (2012), observed that despite investments on information communication technology (ICT)
infrastructure, equipments and professional development to improve education in many countries, [CT adoption
and integration in teaching and learning have been limited. Therefore, there was need to determine the effect of
relative advantage of AT in teaching and learning of integrated English among VI learners in special secondary
schools in Kenya.

Purpose of the Study

The purpose of the study was to determine the relationship between relative advantage of AT and teaching
and learning of integrated English among VI learners in special secondary schools in Kenya.

Objective of the Study

To examine the extent to which relative advantage of AT affects teaching and learning of integrated
English among the VI learners.

Research Hypothesis

The null hypothesis for this study was that there is no significant relationship between relative advantage
of AT and teaching and learning of integrated English among the VI learners.

Theoretical Framework

The study was based on diffusion of innovations theory by Rogers (2003). He stated that technologies
should exhibit a relative advantage over other options for them to be adopted. For a person to choose to use a
technology for a specified task, it should provide some forms of benefit for the task concerned. To be more
specific, the innovation should demonstrate a relative advantage over other options, ideally including the
technology currently used for the task. However, other factors come into play in the selection including
increased performance, cheaper costs, increased social standing, or even other factors may all contribute to the
sense of relative advantage (Jacobsen, 1998).

Rogers categorized innovations into two types: preventive and incremental (non-preventive) innovations.
A preventive innovation is a new idea that an individual adopts now in order to lower the probability of some
unwanted future condition. Preventive innovations usually have a slow rate of adoption so their relative
advantage is highly uncertain. However, incremental innovations provide beneficial outcomes in a short period
(Surendra, 2001).

If teachers see that technology has value in their instruction, then they will use it (Finley, 2003; McKenzie,
2001; Parisot, 1995; Spotts, 1999). Casmar (2001) argued that when faculty members face the new demands
placed on them, they will adopt technology. To integrate technology successfully into teacher education courses,
teacher education faculty should see the need providing helpful experiences for themselves and their students
(Schmidt, 1995). To increase the rate of adopting innovations and to make relative advantage more effective,
direct or indirect financial payment incentives may be used to support the individuals of a social system in

adopting an innovation. Incentives are part of support and motivation factors.
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Literature Review

According to Andoh (2012), global investment in ICT to improve teaching and learning in schools have
been initiated by many governments. The government spending on educational ICT in September 2008 in the
UK was £2.5bn (Nut, 2010), in United States, the expenditure on K-12 schools and higher education
institutions was $6 billion and $4.7 billion respectively in 2009 (Nut, 2010). In New Zealand, the government
spends over $410 million every year on schools ICT infrastructure (Johnson, Calvert, & Raggert, 2009).
Despite all these investments on ICT infrastructure, equipments, and professional development to improve
education in many countries, there is little evidence of ICT adoption and use in teaching and learning especially
in Turkey (Gulbahar, 2007). This scenario suggests that education sector is investing heavily on ICT but its
adoption behind the business sector (Leidner & Jarvenpaa, 1995).

In Canada, students with disabilities who effectively use ATs are more independent and better able to keep
pace with demands of college programs (Brokop & Mclntosh 2009). They are more likely to apply their
knowledge of AT across subject areas and into their personal lives. AT can have positive effects on student
engagement and on the related issues of independence and completion of courses. Success is influenced by
variables, such as accurate and timely ATs assessments, knowledgeable and skilled staff, timely application of
AT and prior learning of computer skills. According to studies in Illinois (Kapperman, Sticken, and Heinze,
2002) and Kentucky (Abner & Lahm, 2002), only half of kindergarten through 12th grade (K-12) students with
visual impairments received AT services.

National data collected in the USA by the Special Education Elementary Longitudinal Study (SEELS),
showed similar low usage of AT (Kelly, 2008). The results of Kelly’s study specified that well over half of
students with VI used no AT. In a nationwide survey in the same country, it was revealed that 42% of teachers
of the VI (TVIs) listed “becoming proficient users of AT as the primary goal for their students (Thurlow,
Johnstone, Timmons, & Altman, 2007). In 2005, every student at the Kentucky School for the Blind (KSB) had
AT listed as an adaptation, accommodation, or modification on their individual educational plan (IEP). This
demonstrated the importance given to AT by students, parents, and professionals who make up the IEP
committees at KSB (Hume, 2006).

A 2002 statewide survey of teachers of the VI in Illinois showed that only 40% of students requiring
alternative reading formats used AT. The authors of this study concluded that, “A significant number of VI
students in Illinois who could benefit from AT were not receiving instruction in that area” (Kappennan, 2002,
pp- 107-108). In another 2002 survey of Kentucky teachers of the VI showed that 31.9% of their students used
screen enlargement technologies (Abner & Lahm, 2002). This was followed by no accommodation at all
(27.7%) and screen reading technologies (19.5%). In this study, teachers of the VI reported that only 2% of all
their students were using refreshable Braille devices. In an examination of data from the nationwide SEELS, it
was found that 18% of students with visual impairment in the school years 2000-2001 and 2001-2002 used high
tech AT (Kelly, 2008). When counting only students with visual impairment considered being “academically
oriented,” this study found that 41% in the year 2000-2001 and 39% in the year 2001-2002 used high tech AT.

The barriers to successful and effective use of AT devices relate to several factors, such as limited
financial resources (G. Fifield & B. Fifield, 1997), high cost of equipment (Wehmeyer, 1998), a lack of
knowledge and support from teachers (Alper & Raharinirina, 2006), and eligibility issues for possessing
devices (Zhang, 2000). According to Johnson (2011), lack of knowledge and awareness among people with
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disabilities, reluctance to use the devices, poor device performance, changes in needs or priorities, and feelings
of stigmatization were the main reasons for the underuse of AT devices.

Kelly (2008) further investigated the use of AT among students who were VI in the USA. The study
estimates the level of AT experience with text-to-speech devices and screen reading software nationwide, and
some of the contextual circumstances that may have contributed to the use of this special technology for the VI.
The key finding of the study was that the vast majority of students with visual impairment in the USA were not
using adequate AT. According to a report by the National Federation of the Blind, nearly 90% of America’s
blind children were not learning to read and write, because they are not being taught Braille or given access to
it. There is a Braille literacy crisis in America. The American Foundation for the Blind (1996) estimated that
fewer than 10% of people who were legally blind in the United States and fewer than 40% of the estimated
number who were functionally blind are Braille readers. The American Printing House for the Blind estimated
the Braille literacy rate among children to be around 10%. Experts estimate 1.3 million blind people live in the
United States, and approximately 75,000 people lose all or part of their vision each year.

Given the diversity of ATs for persons with visual impairment, teachers in the USA were unfamiliar with
the diverse types of AT available for specific needs. Students may require AT for support including speech
access, Braille access, large print access, tactile communication systems, or any combination of these modes. In
addition, teachers understood AT, ICT, and web educational packages designed for general instruction to be
collectively understood as ATs. Not knowing what AT devices are available and the varied understanding of
general applications result in ATs not being fully adopted and utilized to benefit students. While all teachers
possessed limited skills and knowledge in AT, a handful of teachers emerged as champions of AT to varying
degrees. This undermines the effective implementation of AT by the teachers. It also poses a challenge in
equitable distribution amongst the three VI categories as classified by WHO (American Association for the
Advancement of Science [AAAS], 1991).

Stefanich and Norman’s (1996) survey found that 73.7% of K-12 science teachers and university science
educators disagreed with the statement that “I am more comfortable in a setting in which there are no people
with visual disabilities” (p. 19). Also, 69.8% of those surveyed did not believe that “It is unrealistic to expect a
blind student to be a chemist” (p. 18). Individuals with Disabilities Education Act (IDEA) in the United States
require that students with disabilities receive full access to education. According to the AAAS (1991), “The full
potential of many of the students with disabilities are not yet being realized” (p. 8). How to increase the
participation of students with disabilities, especially those with visual impairments in science education is a
critical issue.

In Australia, a survey conducted indicated that most VI learners attend public funded schools (Jolley, Steer,
Gale, & Gentle, 2001). Respondents’ estimates revealed that there were approximately 4,500 students who were
VI attending Australian public and private sector primary and secondary level systems or agency educational
programmes. Of the 4,500 students reported, some 2,700 did not have an intellectual disability that precluded
them from using print or braille to attain literacy and numeracy. Estimated numbers by gender indicated that
755 were female and 1,845 were male (Ake, Nena, & Hannu, 2010). When latest version of ATs in Australian
public schools was introduced and a policy of maintenance and monitoring introduced there was a great
migration of VI students from private schools to public schools and also high level of enrolment of VI learners.

The rapid development of ICT has impacted on the education sector in South Africa. According to
Microlink (2015), AT delivered greater inclusivity in education and the working environment by empowering
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individuals to achieve their true potential. The outcome of AT provision and training has resulted in
empowerment of the VI people to live, work, and study on an equal playing field.

In East Africa, according to Sight Savers Tanzania’s annual review report (2010), less than 10% of
children who are blind or visually impaired (B/VI) or who have low vision (LV) receive any kind of schooling.
Realizing the effectiveness of AT in education for people with disabilities, tanzania education authority (TEA),
tanzania league for the blind (TLB), and sight savers tanzania (SST) have worked closely since 2009 to ensure
the “Dolphin Pen” project which started in Kenya is scaled up in Tanzania, so that students with visual
impairment also benefit. Tanzania Education Authority, Tanzania League for the Blind, and Sight Savers
Tanzania jointly developed an “Assistive Technology Programme” (SST Annual Review Report, 2010).

Relative Advantage and Teaching and Learning

The increase in AT use may be attributed to the laws passed which support funding for AT devices and
services. Although these laws increase the accessibility of AT, many recipients are dissatisfied with devices and
services. Dissatisfaction typically results in discontinuance of the use of AT devices (De Marez, Evens, &
Stragier, 2011).

According to Medcalf (2015), it is estimated that there are 28.5 million individuals affected by some form
of visual impairment globally. Among this population 24.6 million have low vision and 39 million are blind.
Griffiths and Price (2011) indicated that there is need to involve people from different backgrounds when
choosing AT for an individual, and suggest that a framework is needed to assist decision-making that
encompasses all the different viewpoints which may come into play. This multidisciplinary approach can be
vital in order to take into account all the factors which play a part in developing and deploying effective
technological solutions for people with special educational needs. A national survey in USA on technology
abandonment found that 29.3% of all devices obtained were abandoned (Phillips & Zhao, 1993).
Discontinuance of AT represents a waste of time and money. There is, however, limited research documenting
factors related to AT discontinuance from the consumers’ perspectives. It is important to gain an understanding
of these factors to aid professionals in designing AT service delivery techniques. Rogers’ (2003) diffusion of
innovation theory has been the main starting point for much research into technology innovation and adoption
domains, and still provides a widely used framework for forecasting purposes, service and infrastructure
requirements, business modeling and policy measurements (De Marez, Evens, & Stragier, 2011). Rogers’ (2003)
model is based on five aspects: compatibility, complexity, trialability, relative advantage, and observability.

Rogers (2003) argued that innovations offering more relative advantage will be adopted faster than other
innovations. Rogers (2003), however, cautioned that, “getting a new idea adopted, even when it has obvious
advantages, is difficult” (p. 1), so the availability of relative advantage of innovations speeds up the
innovation-diffusion process. Diffusion theorists claim that innovations that are perceived by individuals as
having greater relative advantage will be rapidly adopted and slowly discontinued (Rogers, 1995). Relative
advantage is examined in the present study to determine if it influences teaching and learning process for the VI
students.

Research Methodology

This study used the descriptive survey design which is a method of collecting information concerning the
current status of the phenomena to describe “what exists” with respect to variables or conditions in a situation
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(Orodho, 2003). According to Ministry of Education (2012), there are only four public high schools for the
blind in Kenya. Thika School for the blind (central region), St. Lucy’s High School for the blind (Meru)
(eastern region), Kibos High School for the blind (western region), and St Francis Kapenguria (Rift valley
Region). This study targeted all the four principals, 48 teachers and 480 students. A sample of 218 students was
used while the principals and teachers were purposively selected. Data were analyzed through the use of

descriptive and inferential statistics.

Findings and Discussions

The objective of the study was to examine the extent to which relative advantage of AT affects teaching
and learning of integrated English among the VI learners. The null hypothes is that, there is no significant
relationship between relative advantage of AT and teaching and learning of integrated English among the VI
learners was tested at 0.05 significance level. Table 1 indicates the relationship between relative advantage and

teaching and learning.

Table 1
Relationship Between Relative Advantage and Teaching and Learning
Model R R square Adjusted R square Std. error of the estimate
1 0.053* 0.003 0.002 1.05349
Model Sum of squares Df Mean square F Sig.
Regression 0.131 1 0.131
1 Residual 46.614 42 1.110 0.118 0.001°
Total 46.744 43
Unstandardized coefficients Standardized coefficients .
Model T Sig.
B Std. error B
| (Constant) 6.336 0.959 6.608 0.000
Relative advantage  0.088 0.255 0.053 0.343 0.001

Notes. a. Dependent variable: teaching and learning;
b. Predictors: (constant), relative advantage.

The coefficient of determination was 0.003 indicating that relative advantage of AT explained 0.3% of
variation in teaching and learning among the VI learners. The remaining 99.7% could be explained by other
variables not within the study. The overall test of significance using F-value statistic was 0.118 which was
significant because p-value (0.001) is less than 0.05 level of significance and the null hypothesis was
consequently rejected. This means that relative advantage significantly influences teaching and learning among
VI in special secondary school in Kenya. The findings of this study do not concur with those of Alper and
Vaharihinna (2006) who asserted that AT may not be fully beneficial to the users. However, Finley (2003)

showed that relative advantage of an AT had no significant effect on its usability by VI learners.

Conclusion

The study established that there is a significant relationship between relative advantage of AT and
teaching and learning of integrated English among the VI learners. This means that the relative advantage of

AT does significantly influence teaching and learning of VI learners in special secondary schools in Kenya.
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Recommendations

There should be objective assessment of whether an AT would add value compared to the already existing
low-tech ATs. The school management should therefore carefully determine whether an AT would make a
difference to the VI learners in the learning process.

Schools should benchmark with other special secondary schools locally and internationally on the use of
different AT devices which would enable the school to understand how other schools have benefited from their
use. This would facilitate the management on whether they need to completely do away with existing AT and
replace with new AT.

The schools’ principals should involve people from different backgrounds when choosing AT for an
individual, and suggest a framework that will assist in decision-making which encompasses all the different
viewpoints which may come into play. This multidisciplinary approach can be vital in order to take into
account all the factors that play a part in developing and deploying effective technological solutions for people
with special educational needs.

The principals should work closely with key stakeholders to invest in AT that would be of relative

advantage to the users.
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