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Abstract

Globally, at least 2.2 billion people have a near or distance vision impairment. In at least 1 billion or almost half of these cases, vision impairment could have been prevented or has not yet to be addressed. Over 2 billion people need assistive technology devices in their daily life. Purpose: To analyze the impact of assistive technology devices towards learners with visual impairment in Uganda. (a) to establish the challenges experienced by the learners with visual impairment using assistive technology devices and (b) to establish the role of integrating assistive technology devices in learning among the learners with visual impairment. Method: This article reviews national data and initiatives on disabilities and assistive technology in Uganda. Result: The research identified a lot of challenges which barrier the learning and the performance of visually impaired children in the learning environments which included, lack of professional skills by the specialized teachers to use assistive technological devices and inadequate financial support from the government among others. conclusion: In order to solve these problems and barriers, it is necessary to join hands with various experts and make additional efforts to ensure effective learning of visually impaired students. A model for accessibility and competency development should be made through appropriate policy review, curriculum revision, and teacher education.
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I. Introduction

Visual impairment is any condition, in which eyesight cannot be corrected to what is considered ‘ normal. Thus, the loss of vision or sight makes it difficult to complete the daily tasks without specialized adaptations Holbrook, (2011). African Journal of Special Needs Education (1999)defines visual impairment as visual acuity of less than 3/60 or corresponding visual finds less in the better eye with the best possible correction. Visually









impaired persons fall in the category of disabled people, one is considered to be disabled based on being unable or less able to function as a “normal” person. World Health Organization (2012), the classification of visual acuity and impairment includes; blind & partial blindness and color blindness. Visual impairment, also known as vision impairment or vision loss, is a decreased ability to see to a degree that causes problems not fixable by usual means, such as glasses. Some also include those who have a decreased ability to see because they do not have access to glasses or contact lenses. The term blindness is used for complete or nearly complete vision loss. Visual impairment may cause people difficulties with normal daily activities such as driving, reading, socializing, and walking.
According to Borg, Lindstrom, & Larsson, (2009), Assistive technology is technology adapted or specially designed to improve the functioning of people with disabilities. This ranges from low-tech like grip for a pen, to more advanced items like hearing aids and glasses, to high-tech devices such as computers and braille’ s with specialized software for helping persons to read Petty (2012).
Assistive Technology is an interdisciplinary field of knowledge comprising products, resources,methodologies,strategies,practices,and services and it enables learners with visual impairment to be able to accomplish what they could not without assistive technology. However, their barriers to effective use of assistive technology devices relate to several factors, such as the high cost of equipment, limited financial resources, lack of knowledge and support from teachers, and eligibility issues for possessing devices. While reluctance to use the devices, poor device performance, lack of knowledge and awareness among people with disabilities, changes in needs or priorities, and feelings of stigmatization were the main reasons for the under use of assistive technology devices Johnson (2011). Hussin (2013) argued that some learners with visual impairment described experiencing technical difficulties when using digital talking textbooks. The problem poses where new books that use the latest software have to first be converted to a version that can be interpreted to be compatible with the screen reader devices which takes a long-time putting learner with visual impairment not to be at par in terms of syllabus coverage with their peers who are sighted learners.
Assistive technologies are devices and services that are used to increase, maintain, or improve the capabilities of a learner with a disability Petroff, (2012). Bryant (2003) grouped assistive technologies into seven categories: positioning and seating, mobility, computer



access, augmentative and alternative communication, adaptive environments, adaptive toys and games, and instructional aids. Wong and Cohen (2011) classified assistive technology devices as a spectrum of equipment from high to low tech that can be applied in reading, writing, mobility, communication, access to computers, and leisure. The benefit of using AT in teaching and learning has been studied Pal, Vallauri, & Tsaran, (2011). Assistive technology has a positive impact on the lives of persons with visual impairment Strobel, Fossa, Arthanat,& Brace (2006); Beacham & Alty (2006).
The World Health Organization estimates that as of 2012 there were 285 million people who were visually impaired in the world, of which 246 million had low vision and 39 million were blind. The majority of people with poor vision are in the developing world and are over the age of 50 years. 80% of visual impairment is either preventable or curable with treatment WHO, (2012). In Uganda, Visual impairment has considerable economic costs both directly due to the cost of treatment and indirectly due to decreased ability to work. A number of different measures have been put in place in the extension of education to the visually impaired since 1950 ’s when the British empire founded the life Savers organization which resulted to the construction of wanyange Girls Secondary School for the blind in 1962.This was an early attempt to integrate blind and sighted learners in Uganda Okech (2013). Among the efforts to support the learning of persons with visual impairment was through the integration of assistive technology to aid them in the learning process.
With the global call for education for all by the Millennium Development Goals (2000), access to appropriate education needed to be made universal for every child in Uganda. The Government White Paper on Education (1992)streamlined key policy issues among which, all Inclusive education services were recommended as the best approach to accessing education. However, the family and society view children with disabilities (CWDs) as a burden in educational expenditures. This results in stigmatization, isolation, and misconceptions about their physical and mental-abilities thus limiting school attendance by learners with disabilities (LWDs). To address the issues and challenges around the provision of ICT- related services to learners with disabilities, in Uganda Communication Commission facilitated a multi-stakeholder workshop on "E-accessibility for Persons with Disabilities". However, in Uganda, clear and well-focused policies are yet to be put in place to ensure a comprehensive system of education as a right for every child. Failure to incorporate the learners with visual impairment in the use of assistive technologies would not only create a technology gap but also generate more dependents by compromising the independence and



careers of learners with visual impairment as well as access to information to this group of learners.
Despite the advancements in enhancing opportunities for accessing education in Uganda, students with Visual Impairment continue to face educational challenges when it comes to getting meaningful learning and effective participation in their learning process, hence making the need to effective impact of Assistive Technologies inevitable. The present study, therefore, sought to explore the impact of Assistive Technologies among students with VI in higher education institutions in Uganda. Two research objectives guided the study:
Study Objective
(c)To establish the role of integrating assistive technologies in learning among the Learners with visual impairment.
(b)To establish the challenges experienced by the Learners with visual impairment using assistive technologies.
II. Methodology
This study is about the impact of assistive technology towards the learners with Visual impairment in Uganda. Basically, the research data is based on the national data and government initiative on disability in Uganda which included; Uganda Functional Difficulties Survey (2017),Situational Analysis of Persons with Disabilities in Uganda
III. Disability and assistive technology in Uganda
According to WHO & World Bank, (2011), worldwide, it is estimated that over 1 billion people need Assistive Technology and it is predicted that by the year 2050, the number of persons with special needs will double. In reference to Uganda Functional Difficulties Survey (UFDS 2017) stated that over 62% of persons with disability who required Assistive Technology did not have such devices. Similarly, according to a recent survey carried out by the Department of Health in Gulu 83 percent of people who needed assistive devices do not have access to them, and the quality of the devices that exist are often of poor quality. Rasmus, Kidd, Kett & Oleja (2019). 2 percent of children and adults with sight



difficulties use eyeglasses or contact lenses. The unmet need for eyeglasses or contact lenses is high (75% among children and 76% among adults). Adults with albinism and sight difficulty were the greatest users of eyeglasses (35%) but also had the greatest unmet need (90%).
Available forms of Assistive technology used to support the learning among the Learners with visual impairment.
According to Uganda’ s Persons with Disabilities Act (2019) provides assistive technological devices used in Uganda which include, white canes, taped texts, wheelchairs, crutches, calipers, qualified readers, orthopedic appliances, visual and pictorial recordings; braille and tactile equipment or materials, large prints and other devices.
In Uganda, Assistive Technology (AT) and Assistive Devices are interchangeably used to mean just the same. Uganda’ s Persons with Disabilities Act (2019) uses the word ‘ assistive devices’ to include: wheelchairs, calipers, crutches, white canes, orthopedic appliances, qualified readers; taped texts, audios, visual and pictorial recordings; braille and tactile equipment or materials, large print and other devices that support persons with disabilities to participate effectively in all aspects of life. Assistive Technology is not just a need that supports persons with disabilities to abate or overcome functional limitations and increase participation but rightly an adornment to the full realization of the fundamental rights and freedoms as enshrined in Chapter Four of the Constitution of the Republic of Uganda 1995.
Most of the Assistive technological devices are developed from accreditation for prior learning list and from December 2021 WHO rapid Assistive Technology assessment survey which comprised by 35 countries of which Uganda was among. In this survey, 330,0000 people participated and out of the total population 20.9% had difficulty in seeing. In addition, 1.77% was reported being the prevalence rate of need for Assistive technology for visually impaired people.
The 2006 Persons with Disabilities Act (art. 28) states that ‘ Government shall provide supportive social services to persons with disabilities through acquisition of assistance devices, medical specialty and assistance personal services.’ The CRPD further emphasizes that it is important for a country to promote the availability, knowledge and use of



assistive devices and technologies designed for persons with disabilities to promote rehabilitation. The Uganda Function Difficulty Survey 2017 therefore asked respondents whether they use assistive devices, if so, where they got them from, and, if not, whether they need them.
Table shows that 2 per cent of children and adults with sight difficulties use eyeglasses or contact lenses in Uganda. The unmet need for eyeglasses or contact lenses is high (75%among children and 76% among 19 Uganda Functional Difficulties Survey 2017 (| Indicators Report adults). Adults with albinism and sight difficulty were the greatest users of eyeglasses (35%) but also had the greatest unmet need (90%). Children with a hearing difficulty are more likely than adults to use hearing aids, but still the figure is only 1.4 per cent compared with 0.5 per cent. Children also have a greater unmet need (76% compared with 68% among adult.
Table 1-Children and adults who use or need assistive devices (%)

	Device
	childre n
	Need
adults	adult
albino
	children
	Current users
adults	adult
albino

	Glasses/contact lenses
	75.1
	75.7
	89.6
	2.3
	2.1
	34.5

	Hearing aids
	75.5
	68.4
	0.0
	1.4
	0.5
	0.0

	equipment/assistance for walking
	38.0
	*
	*
	9.6
	*
	*


*This was not asked of adults

Source of assistive device
According to Uganda Functional Difficulties Survey (2017), All persons using an assistive device were asked where they had obtained it. Orthopedic workshops in health facilities were the major source, with higher percentages for adults (54%) than for children (42%). About four in every 10 children with disabilities obtained devices from other sources. These included those made at home and were mainly walking sticks.
Assistive Device source (%)
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Fig 1-challenges experienced by the Learners with visual impairment
Most of the challenges or barriers faced by the visually impaired students are organized in form of those experienced by themselves, the lecturers, School administration and the non-visually impaired students. These students have a number of challenges around the school environments which they face during lessons, accessibility, movement, daily living skills and socially which eventually affect their academic achievements such as lack of Braille machines, textbooks in Braille form and slates. Socially they are faced by a number of challenges such as being under looked by their fellow students and lecturers as non-achievers and hence getting isolated by these people. Some of the fellow students have negative attitudes towards them making it difficult to render any help or assistance to them. This is supported by many studies especially by Hodges and Keller (1999) who did a study on difficulties faced by the handicapped in the educational environment. He discovered that they were many problems faced by visually impaired students such as lack of transport and developing a social relationship with their peers.
According to Uganda Functional Difficulties Survey (2017) blind persons in urban areas (31%) reported lack of a Braille machine as a challenge in accessing information in rural areas (16%), probably because there is more exposure to public information in urban areas but little is produced in Braille. The Marrakech treaty facilitates access to published works for persons who are blind, visually impaired, or otherwise print disabled. This seems not to have been fully implemented in Uganda.



Table 2-Challenges faced in accessing information (%) according to Uganda Functional Difficulties Survey (2017)

	Challenge	total	rural	Urban

	Sign language not available among deaf persons
	48.3
	43.0
	74.0

	lack of Braille machine among blind persons
	17.4
	15.9
	30.9

	format not easy to read among persons with disabilities
	15.6
	15.5
	16.4

	lack of software/assistive devices among persons with
disabilities
	7.6
	7.6
	7.3

	other reason
	10.2
	10.9
	5.4

	faced with any of the above challenges
	23.8
	24.1
	22.0



Inadequate financing from the government
The Disability and rehabilitation division budget under the Ministry of Health has declined systematically from 144mUGX in 2014/2015 to One hundred million in 2015/2016 and 2016/2017 and further to 68mUGX in 2017/2018. This Budget is however to meet the costs of administration and not Assistive Technology parse. The Uganda People’ s Defense Force operates mainly classified budgets that have a labyrinth of approvals prior access by the public. The Budget however is drawn from soldiers' welfare and used to procure mainly pro-thesis and other mobility appliances from South Africa. The National Health Policy (2010) acknowledges that, there is a shortage of raw materials for assistive devices which makes them not affordable to Persons with disabilities. Indeed, in FY 2017/18, the National Medical Stores planned to procure raw materials for assistive devices, but this was way too expensive and was making a considerable toll on the essential medicines list. Furthermore, the Government of Uganda does not have mainstream Assistive Technology schemes. These are either provided through commercial artisan engagements, business entities or through donations. Therefore, the quality and standard of such Assistive Technology/Devices remains a mystery.
There has been also a decline in the allocation of resources to the Education and Sports Sector in terms of the overall budget share over the years. The sector, previously ranked second among the best-funded sectors has since declined to the fourth position according to the National Budget Framework Paper (NBFP) for FY2017/18. While in terms of absolute figures, the sector has increasingly been allocated more resources, its share as a



percentage of the National Budget continues to shrink. In the past five years (FY 2012/13-2016/17) the percentages have fallen from 22.77%to 11.98% respectively.
Worse still, according to the National Budget Financial Plan FY 2017/18, the education budget has not only diminished more in terms of percentage share of the overall budget, but has also suffered cuts. For example, in terms of figures from FY 2016/17 there was a cut of 7%. To this effect, there was a decline in allocation and stagnation in funding to some programs which limits interventions aimed at inclusive education. In FY 2016/17, the sector allocation to primary education declined by 3.73%, while secondary education declined by 2.7% in comparison to FY 2015/16. All these declines in the education budgets contribute to the fall of the education sector which hinder the purchasing power of assistive technological devices in different learning institutions which in turn lead to poor academic performances of the Visually Impaired as compared to the general learners.
Legal and Policy Implementation
Devices and services that are now commonly referred to as assistive technology (AT) have been included as part of a free appropriate public education (FAPE) since the initial enactment of federal special education legislation in 1975. However, it was not until the 1991 amendments to Individuals with Disabilities Education Act (IDEA) that the terms "assistive technology device" and "assistive technology service" were first used in education law. The accompanying federal regulations that were adopted in 1992 included provisions that Assistive Technology devices and services be made available to any child with a disability, if required as a part of the child's special education, related services, or supplementary aids and services. With the re-authorization of the IDEA in 1997 and the adoption of new regulations in 1999, school districts were required to consider the need for assistive technology whenever a child's Individualized Education Program (IEP) was developed. This has not changed under IDEA 2004 and the 2006 regulations.
According to Lang and Murangira (2009) states that the Ugandan government is a member to international human rights instruments and possess a lot of the enacted legislation and drafted policies that further the legislation that further enjoyment of rights. However, the major problem has been the implementation of these laws and policies to help the Visually impaired learners in the country because the policies are not reflected in the day to day lives of the visually impaired learners.




Teacher Training
‘ Appropriate preparation of all educational personnel stands out as a key factor in promoting progress towards inclusive schools’ UNESCO (1994: 27). Teacher training is a valuable item in any learning environment and this is particularly crucial if the learners have situations that require specialized skills in imparting knowledge. Paragraph 41 of the Salamanca Statement provides that ‘ the knowledge and skills required [in an inclusive learning environment] are mainly those of good teaching and include assessing special needs, adapting curriculum content, utilizing assistive technology, individualizing teaching procedures to suit a larger range of abilities, etc.’ “Lack of technology training and  technology support services” inside the classroom and at home can also be a barrier to “implementing assistive technology” Judge, (2000, p. 128). This can lead to educators not using the assistive technologies in the classroom successfully, which can impede student learning for those individuals needing the device to be successful in the curriculum Judge, (2000). If the parents are not trained in the assistive technology used in the classroom the child may have difficulty completing any assignment home Judge,(2000); Messinger-Willman & Marino, (2010). This can also hinder student successes because the parent may not help the child with assignments when he or she is outside the classroom Judge, (2000); Messinger-Willman & Marino, (2010). However, if appropriate training is provided for educators and parents then “it will likely result in functional daily use of a device that promotes the child’ s overall development of independence in their environment” Judge, (2000, p. 129). Uganda’ s Kyambogo university has been serving as a training center for teachers for people with disabled for a very long time through the faculty of special needs education where it offers both diploma and degree since 1988.Despite the presence of this university, the number of teachers with skills to handle children with special needs is disappointingly low to meet the demand.
Stigma
Traditionally and culturally, over years in the Africa there has been negativity in attitudes and beliefs towards people with visual impairment and disability at large. In most cases disability is associated with witchcraft and promiscuity during pregnancy and punishment by ancestral spirits Florien (2008). Furthermore, the negativity in attitudes towards children with disabilities of both teachers and peers has affected the 14 retention



of Children With Disabilities in schools Nabasa (2004). The use of offensive terminology and stereotypical views of disabled people such as “twisted bodies result into twisted minds” and representation of disability as monstrous and horrific, partly explains the low retention Kato, (2000). Many people use different terminologies to refer or to describe CWDs (visually impaired people) to be specific for example in (Kiswahili language) “kiwete” which is used to dehumanize from objectives. The use of labels to describe individual pupils and summarize the nature of their disability makes cooperative learning with their peers in inclusive classes a nightmare Ainscow (2008).
Curriculum
Normally, there is no curriculum adaptations that correspond to the inclusive arrangement needs that has been put in place in Uganda as of date, therefore teachers are mandated to improvise and bring visually impaired children when teaching them and this in the long run cannot result into meaningful learning of the visually impaired children. Its counterproductive to leave the curriculum to be decided at the teacher’ s discretion yet there is a need for a well elaborated procedures on how knowledge and skills have to be imparted. Basing on the Salamanca Statement which states that “schools should provide curricular opportunities to suit children with different abilities and interests’ (ibid). The absence of an adapted curriculum is further compounded by a more theoretical-oriented curriculum. The Draft Policy admits that ‘ there is no adopted curriculum to guide implement of vocational training of learners with special needs’ MoES (2011: 9). The policy further provides that ‘(…) there is need to ensure that all the learning material is friendly to each individual learner. The adaptation of the curriculum shall hence be observed for relevant levels’ (ibid: 21). This latter provision of the policy is less precise as it does not clearly spell out whether the adapted curriculum will also take care of vocational needs of some learners. The Draft Policy identifies the National Curriculum Development Center (NCDC) as a key institution in the realization of inclusive education, whose responsibilities include, among others: ‘ designing, reviewing and adapting the curricula to suit special needs education; orienting teachers on designing and using special needs instructional materials and equipment in SNE; orienting teachers on curriculum adaptation and implementation’ MEoS (2011: 28). In an interview Ms Rosert Kemizano, Curriculum Specialist – Special Needs Education at the National Curriculum Development Centre, was asked about having a vocational-oriented curriculum, in which she acknowledged the exam orientation of the current curriculum but added that: There are



efforts for trying to make it more practical but it will take time to make it a reality. Our community is already brainwashed thinking that passing examinations is everything. (…) children with special needs find it difficult but there is no way out because that is the trend. If the Curriculum Specialist’ s position is anything to go by, it is further evidence of the need to involve the community in the implementation of programs for Children With Disabilities (CWD;s). By involving them, an opportunity is availed to bridge the gap by elaborating some of the misunderstandings that still obscure Children With Disabilities’ enjoyment of their social rights where they suffer immense levels of exclusion. Efforts will have to be taken to sensitize communities on wide-ranging disability issue.
Role of integrating assistive technologies in learning among the Learners with visual impairment.
There have been numerous studies regarding the impact of assistive technology on both learning and individual life of the visually impaired learners in the learning environment. For-example, Jutai, strong and Rusell-Minda (2009) indicated missed findings on the effectiveness of blind rehabilitation through the use of assistive technologies in relation to various aspects of user’ s lives. In addition, Scottt, Smiddy, Schiffman, Feuer and Pappas (1999) stated that the use of assistive technology devices significantly improved the quality of life of individuals with visual impairments. Emerging research suggests that technology promotes acquisition of literacy, provides more equal access to information required for employment, and for access to information, in general, and facilitates social and community networks Kelly & Smith (2011).
Access to information
According to Kapperman & Sticken (2000) Scadden (2000) the ability to access information is essential for success in education, employment, and life. Most of the assistive technology for individuals with visual impairment has focused on providing access. for example Hatlen (2000), Scadden (2000), states that tools such as slates and stylus used to create braille were the first assistive technology devices that allowed people with visual impairment to be truly literate after the creation of the braille code in 1800s.
The ability to access information is essential for success in education, employment, and life Kapperman & Sticken, (2000); Scadden, (2000). Therefore, much of the development of



assistive technology for individuals with visual impairments has focused on providing access to information. For example, tools such as the slate and stylus used to create braille were the first assistive technology devices that allowed people with visual impairments to be truly literate after the creation of the braille code in the 1800s Hatlen, (2000); Scadden, (2000). Braille was first written using a slate and stylus, a handheld device by which a person makes braille symbols by embossing paper with a sharp tool. Manual braille-writers were developed in the late 19th century; this tool increased the speed and quantity of braille production. In the early 1900s, audio technology radios, record and recorders provided more access to information than braille, because of the development of the technology for the mass market Scadden (2000).
Accessing visual materials by the people with visual impairment is one of the barriers of faced by most learners in Uganda. In most cases visually impaired students may use computer screens which have standard keyboards to access braille in-put devices. Most of the learners with visual impairment use Optical Braille Recognition to view documents in braille form on A4 scanner. It’ s also used to analyze the dot patterns and to translate the text and finally show it on the computer screen to enable the learners to read. There is also a refreshable braille which give an extra importance to the visually impaired learner because it can display the line-by-line translation into braille which in-turn help in editing of the work. The scanners with character recognition also helps the learners with visual impairments to read printed material and this in turn can be stored on computer electronically which helps to be read using speech synthesis. Furthermore, screen readers with navigation tools also helps the learners with visual impairment to skip some of the content when reading which saves time.
The talking books and audio cassettes of recorded lessons also play a very important role in the visual impaired students because of the sophisticated audio devices for example CD players and the recording machines which can properly be used in lectures. These books help the visually impaired students when submitting their assignments. Petty, (2012) states that the descriptive video service with a narrative verbal description of the visual elements displayed on the screen enables students to automatically hear the descriptions of all the visual elements, providing the students with visual impairment an opportunity for better socialization and knowledge building.
In most cases low vision students find difficulty when they look to a standard letter size



on the screen or printed documents and mean while some find difficulty to differentiate colors. Therefore, the application of large print key labels and computer-generated symbols do great role in simplifying the learning of visually impaired students most especially when the standard word process, electronic mail, spreadsheet among others. Furthermore, the visually impaired students can apply different software which include the one which would help them to change and adjust the color for example from white to black or black to white to the learners who are light sensitive. Learners with low vision can also use the anti-glare screens to make screens easier to read. According to Burgstahler, (1992) states that assistive technology that are suitable for students with low vision maybe used to aid inefficient learning like close circuital vision, magnifying glasses and hand magnifiers, Braille language, talking calculators and tape recordings

Ways forward
According to Lang, (2001), Petty, (2012), Reed and Bowser, (2005) states that besides, the attitude of teachers, and students, and their level of access and success with the technology use, the level of expertise and training of the teachers regarding the technology use and application; student perception, training and acceptance; and the curriculum adaptation and technology integration in the inclusive classrooms are some of the major challenges and decisive factors in the efficient use of assistive technology in inclusive education.

Accessibility And Availability Of Assistive Technological Devices
The right selection of the assistive technology in most cases is not determined by how expensive it holds but rather the effective use of a particular assistive technological device that would be if design and choice rime with the lifestyle of the impaired person and also the culture and environment where the person with an impairment stays or lives such that it the students with disabilities to reach their full capabilities in a given learning environment. Therefore, there is still a need for emphasis and community collaborations with Visually impaired learners/students to create encouragement with absolutely timely training and follow-ups to make sure that there is continued appropriateness of the assistive devices for learners with Visual Impairment. According to Praisner (2003) stated



that the student’ s specific difficulty areas need to be determined and their strengths be identified by including them in the selection process, and then the options be narrowed down accordingly in the course of the selection.
There is a need to make upgrades in software and hardware for the assistive devices of the learners with visual impairment and the acquisition should never be taken as a single purchase. Therefore, the government of Uganda should create a plan for the periodic or timely evaluation of the costs of the assistive devices for the learners with visual impairments in all the education institutions across the country. The students should be taught in a such a way that they should not rely on aid but rather to encourage them to be independent.
Availability of the assistive technology in Uganda is influenced by the cost of the devices and the afford ability of different educational institutions which cater for the visually impaired learners. Different research shows that assistive technology such as voice recognition software and joystick cannot be afforded by the Visually Impaired students and the education institutions at large. Therefore, the Ugandan government and educational institutions should make effective liaison with different supportive agencies and service providers that are ready to help the Visually impaired students to acquire the required technological devices to promote their class performances. Furthermore, it is essential to allocate devices in a place where instruction and learning will take place during the implementation phase of the assistive technology devices. According to Warger (1998), states that there should be training and technical support to classroom teachers and support staff considering the initial fiscal and human resources as an investment and at the same time avoiding reinventing the wheel each year, preferring technology that is already in place whenever possible.
Curriculum Adaptation and Technology Integration
The general education accessibility in the republic of Uganda encompasses the involvement of students with Visual Impairments in the general education classrooms and this mandates the curriculum content for Visually disabled to be meaningful to each student as equal participant in the learning environment. Assistive and instructional technologies contribute a very big role to the larger research-based intervention strategies which leads to modification of classrooms such as providing Visually Impaired students with graphic



organizers and concept mapping software. This furthermore helps those with writing to give verbal responses to their peers instead of a written statement. According to Lewis (1994), Assistive technology has the potential to augment abilities and bypass or compensate for barriers that disabilities create. In addition, the educational reforms involve technology to expand curricular, assistive technology can provide customized access to general curricular for visually impaired students.
Training students
Training has a great impact towards visually impaired students as they deserve to be supported in learning different skills to use the assistive technology to successively use it however the performance may not be satisfying if there are left with no skills towards using the devices which in turn call for poor performance. According to Katz and Mirenda, (2002), Reed and Bowser, (2005), Scherer, (2004); Stainback, (1984) highlights the level of training for the students with disabilities being taken up by colleges and universities through courses in various software programs, provision of technology training in computer labs, or through explicit assistive technology training through a support service office or assistive technology lab. Therefore, the government of Uganda and the education institutions should take the initiative of planning for the implementation of the training of the Visually Impaired students, support and guidance which is required to achieve the goals and proper performances of the Visually Impaired students. The special education teachers should also work on the perceptions and the attitudes of the visually Impaired Students towards assistive technology since there are deciding factors in the selection and usage. Lyton et al (2001), states that if the process is perceived by them to be too cumbersome and time-consuming, there are chances of considerable resistance from the students, which with regular training should be positively modified to aid in efficient learning.
Conclusion
According to Warger 1998 states that Assistive technology should not be viewed by educators within a ’ rehabilitative’ or ’ remediative’ context, but as a tool for accessing curriculum, and exploring out means to help students achieve positive outcomes. For the effective use of assistive devices, it is important to ensure need-based assessment considering the applicability, sound development plan to ensure student centered goals and proper identification in the plan of the devices needed; successful implementation through



action-oriented approach to check the feasibility and technological effectiveness, with effective monitoring and periodic review. There is a large demand for stakeholders and different practitioners in the Uganda government and education sector to devise ways to encourage the development of tools and strategies for technology integration and strive work together on the issues regarding technology usage for effectiveness in inclusion process of Visually Impaired Students.
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