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Abstract 

The study examined how assistive technology (AT) is being used to enhance the educational 

experience of learners with special needs at the University of Zimbabwe. Using a case study 

design, primary data were collected mainly through questionnaires from a sample of 82 

respondents comprising students with visual impairment and albinism registered with the 

University of Zimbabwe Disability Support Services Library, a branch of University of Zimbabwe 

Library. The study results demonstrated that AT provides freedom by enabling respondents to 

complete academic activities that they were previously unable to do, such as studying, reading, 

writing, researching, web browsing, emailing, communicating with lecturers, taking notes, 

communicating with peers about academic work, and preparing for exams. The study showed that 

AT enables students with special needs to do academic tasks more effectively and obtain academic 

material relevant to their studies, as well as improve social interactions, self-confidence, and peer-

to-peer engagement. Overall, the study supports the notion that using AT can improve academic 

engagement and social interaction. Key recommendations for optimising AT usage by students 

with special needs at the University of Zimbabwe include partnering with organisations and 

experts in the AT sector to provide more robust training in digital accessibility concepts for 

personnel, negotiating with the parent ministry to make AT more affordable in higher education, 

promoting the manufacturing of appropriate AT devices at the University of Zimbabwe through a 

new faculty, producing experts in the teaching of students with special needs, as well as adopting 

low-cost AT products. 
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Introduction 

About 15% of the world's population has some form of disability (World Health Organisation, 

2011). As the number of students with special needs in higher education is increasing (Kendall, 

2016, p. 1; Majoko, 2019, p. 1; Moriña, 2017, p. 4) inclusive education has been extensively 

accepted in many countries (Sibanda, 2018). Sibanda (2018, p. 809), assert that inclusive education 

is “the only realistic means of achieving education for all”. Inclusive education has brought with 

it a much-needed share of equity in approach to the education of the students with special needs 

by providing them with a level field to appropriately showcase their diverse talents, demonstrating 

themselves capable enough to study and perform together, on par with their non-disabled 

classmates (Ahmad, 2015, p. 62). In terms of educational provisions, inclusive education is ideally 

concerned with presence, equity, fairness, participation, diversity, and access (Sibanda, 2018, p. 

809). Since the adoption of the United Nations “Convention on the Rights of Persons with 

Disabilities” (CRPD) in 2006, assistive technology (AT) has been promoted as a means to promote 

personal independence (Maor et al., 2011), increase access to information (Pomputius, 2020), 

assist students in achieving positive educational outcomes (Ahmad, 2015; Gronlund et al., 2010), 

and as a tool for translating the sustainable development goals (SDGs) into practical results 

(Tebbutt et al., 2016). Despite the advancement of AT over the years, published research in this 

area remains very low in developing countries (Harniss et al., 2016, p. 267; R. Matter et al., 2016, 

p. 1). Research on inclusive education has been concentrated on the successes in developed nations 

(Ahmad, 2015, p. 62), and a limited amount of research has been published to describe how AT is 

used in higher education settings (Malcolm & Roll, 2017, p. 91). Given the growing number of 

students with special needs enrolled in Zimbabwe’s higher education (Majoko, 2018), expanded 

evidence is needed to increase understanding of the role of AT in enriching the educational 
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experience of learners with special needs. It is in this light that this study seeks to examine how 

AT is being used to enhance the educational experience of students with vision impairment and 

albinism at the University of Zimbabwe (UZ).  

Use of AT in inclusive education  

The term assistive technology has been defined as any “item, piece of equipment, or product 

system, whether acquired commercially, modified, or customised, that is used to increase, 

maintain, or improve functional capabilities of individuals with disabilities” (World Health 

Organisation, 2011, p. 101). In Zimbabwe, the term AT is used to refer to “appropriate aids, 

appliances, technologies and other support systems that facilitate optimum functioning and 

participation of persons with disabilities” (National Disability Policy [Zimbabwe], 2021, p. 15). 

Braille embossers, screen magnifiers, screen readers, voice recognition applications, text-to-

speech synthesizers, talking books, and large print processors are examples of AT for visually 

impaired persons (Tripathi & Shukla, 2014, p. 105). 

 

Previous scholars have provided evidence on some of the benefits of utilising AT, but many of 

these studies are from outside Zimbabwe. For example, Borg et al. (2012) found that the use of 

AT improves the chances of enjoyment of human rights. Alnahdi (2014) demonstrates that students 

with special needs can benefit from using AT to increase and improve their independence in 

academic activities, and the completion of some challenging educational tasks. A study by  

Clouder et al. (2019) in North African countries found that AT encouraged increased independence 

by allowing students to execute activities that they were previously unable to. In McNicholl et al. 

(2021), AT usage was found to improve academic performance, promote learning and engagement 

with educational materials, and enhance the academic success of students. 
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University of Zimbabwe Library AT services 

Efforts to improve access of AT to the UZ community dates back to 2011 when the UZ Library 

successfully implemented the Electronic Information for Libraries - Free and Open Source 

Software (EIFL-FOSS) Pilot Project, which paved the way for the provision of AT for students 

with special needs (Lack et al., 2013). Through collaboration with internal departments and the 

corporate world (Kusekwa et al., 2016), successive efforts were made to scale up AT 

implementation by the Library and this culminated in the adoption of various technologies that 

address different functional areas. Table 1 provides a profile of AT devices and services provided 

through the UZ Main Library and Disability Support Services (DSS) Library. 

Table 1: Profile of UZ Library AT Services 

Category/Func

tion 

Relevance of devices Devices/Services 

Available 

Screen Reading 

Software 

Screen reading software reads the text on the computer 

screen using a speech synthesiser or a braille display. 

Designed for students with visual impairments who 

can't view screen information or navigate with a mouse 

because of their condition. The software allows 

students to browse the Internet and access documents 

in electronic formats. 

• Computers and 

Laptops installed 

with screen readers 

• JAWS (Job Access 

With Speech) and 

NVDA 

(NonVisual 

Desktop Access) 

OCR Scan and 

Read 

OCR (Optical Character Recognition) allows users to 

transform printed papers into editable forms that may 

Open Book and Pearl 

Reading Camera 
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subsequently be read aloud in voice by persons who are 

blind or with low vision. 

Book 

Readers/Voice 

Recorders 

Hardware devices are used by students with visual 

impairment to record lectures and meetings, as well as 

playback audiobooks, music, voice recordings, and text 

files. 

• ET Blaze  

• Sensory PBRW 

• Book Sense 

Braille 

Printers/Embo

ssers 

Braille embossers use braille translation software to 

convert texts into braille, which is subsequently printed 

on braille paper. Used for the production of 

documentation or conversion of study material into 

Braille. 

Heavy Duty Braille 

Embosser 

Electronic 

Magnifiers 

Technology that uses a camera to project a magnified 

text image on a built-in monitor or a computer monitor 

• Merlin Desktop 

Magnifier 

• Ruby Handheld 

Magnifier 

Screen 

Magnification 

Learners may increase text and pictures on a computer 

screen utilising a variety of characteristics such as 

colour, font size, and pointers with screen 

magnification software. 

Magic Screen 

Magnification 

Calculator For use by those with visual impairments in statistics 

and other math courses. 

Talking Scientific 

Calculator 

Source: University of Zimbabwe Library (2021) 
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To provide evidence on how these devices are being used by students with special needs at the 

University of Zimbabwe, three broad research questions guided this study: 

1. How is AT being used by students with visual impairments and albinism at the University 

of Zimbabwe? 

2. What benefits are derived from the use of assistive devices by the students? 

3. What strategies are required to improve the use of AT by the students at the University of 

Zimbabwe? 

Methodology 

This study employed a case study design which is described by Yin (2018) as a type of empirical 

research that investigates a complex phenomenon in their settings. The motivation to use a case 

study emanated from the fact it would enable researchers to investigate the phenomenon in the 

context of a study site providing education to students with special needs. The University of 

Zimbabwe was identified because of its experience in offering education to learners with 

disabilities (Dziva et al., 2018, p. 6). Data was collected from students with special needs who are 

registered with DSS which is a department of the University of Zimbabwe. A total of 195 students 

with disabilities are registered with DSS, 74 being visually impaired, 77 being physically 

challenged, 29 having albinism, 13 being hearing impaired, and two being epileptic. This study 

focused on students with visual impairments and albinism who are the primary users of AT devices 

available in the UZ Main Library and DSS Library. Therefore, the target population for this study 

was 103 students comprising students with visual impairments and albinism. 
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A sample size of 82 respondents was determined from a population of 103 students, with an error 

margin of 5% and a confidence level of 95%. Sample size calculation was determined based on 

the following formula (Gill et al., 2010): 

n= p (100-p)z2/E2, where 

n is the required sample size; 

P is the percentage occurrence of a state or condition; 

E is the margin of error(the level of precision); and 

Z is the value corresponding to the level of confidence required. 

Simple random sampling was used to identify participants because it provides each respondent 

with an equal chance to be selected and eliminate researcher bias (Taherdoost, 2016).  

Quantitative methods were employed to collect and analyse data because they make it possible to 

gather a large collection of findings and present them clearly in numerical or statistical form 

(Yilmaz, 2013). Questionnaires were used as the major data collection method for this research. 

Self-completed questionnaires were converted and distributed in braille format, as well as through 

Google Forms to reach respondents who were not physically on campus. The electronic 

questionnaire version was distributed via mobile applications. A pilot testing of the research 

instrument was conducted with six academics before implementing it and results were utilised to 

eliminate misleading questions. Ethical considerations were observed in this study. At the 

commencement of data collection, the study's purpose was clearly stated to the respondents, and 

informed permission was gained without coercion. Individuals' involvement was purely voluntary, 

and participants could opt-out at any time. Respondents' identities were withheld to ensure 
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anonymity. Google Forms and the Statistical Package for Social Sciences (SPSS) were used in the 

study to process and analyse the data.  

Results 

The study findings are organised into sub-headings based on the themes that emanated from the 

questionnaire. 

Response rate 

Questionnaires were distributed to a sample population of 82 respondents and 46 valid responses 

were obtained giving a response rate of 56%. The demographic profiles of respondents are 

summarised in Table 2. Respondents comprised 34 (73.9%) students with visual impairments and 

12 (26.1%) students with albinism. The data show that 25 (54.3%) respondents were males and 21 

(45.7%) were females. The data, therefore, indicate that majority of respondents came from male 

students. In terms of age group, 38 (82.6%),  were in the age group 20-29 years recording, while 

only eight (17.4%) were in the age group 30-39 years. This could be explained by the fact that the 

majority of students in tertiary institutions are young adults. The data also show that 31 (67.4%) 

of the respondents were undergraduate students, whereas 15 (32.6%) were postgraduate students. 

This may imply that students with special needs may be facing additional challenges that hinder 

them from progressing to postgraduate programmes.  

 

 

 

 

 



10 

 

Table 2: Profile of Respondents (N=46) 

Variable Count  Percentage 

Type of disability 

Visual impairment 34 73.9% 

Albinism 12 26.1% 

Gender 

Female 21 45.7% 

Male 25 54.3% 

Age 

20-29 years 38 82.6% 

30– 39 years 8 17.4% 

Student Category 

Undergraduate 31 67.4% 

Postgraduate 15 32.6% 

Level 

1st year 9 19.6% 

2nd year 18 39.1% 

3rd year 8 17.4% 

4th year  6 13% 

5th year 5 10.9% 
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Figure 1 shows the distribution of respondents by Faculty. The data indicate that eight (17.4%) 

were from Arts and Humanities, three were from Business and Management Sciences and 

Economics, one (2.2%) from Computer Engineering, Informatics and Communications, nine 

(19.6%) from Education, six (13%) from Law, two (4.3%) from Medicine and Health Sciences, 

and 17 (37%) from Social and Behavioural Sciences. This implies that the enrolment of students 

with special needs at the University of Zimbabwe is more inclined towards social and behavioural 

science-related programmes. 

 
Figure 1: Distribution of Respondents by Faculty 

 

Access to AT devices 

Respondents were asked to indicate from where they accessed assistive devices to use for their 

academic activities and the results are displayed in Figure 2.  
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Figure 2: Access Locations for AT devices 

 

The data shows that 40 (87%) relied on the DSS Library, 19 (41.3%) cited UZ Main Library, 7 

(15.2%) used personal devices, whereas 4 (8.7%) accessed AT devices from home. The study 

shows that the majority of respondents rely on Library facilities for accessing AT services. This is 

less surprising given that very few individuals can finance their AT needs on their own since 

assistive devices are most expensive. Also, the government is not yet able to meet the assistive 

needs of all persons with special needs in the country (Dziva et al., 2018). The results are in 

agreement with Malcolm & Roll (2017) who found that most tertiary students access AT devices 

through university library facilities. 

 

Types of devices used 

The study requested respondents to indicate what type of devices they used for academic purposes 

and the results are illustrated in Figure 3. From a total of 46 responses, 30 (65.2%) indicated they 

used computers installed with JAWS, 18 (39.1%) used computers with NVDA, 24 (52.2%) used 

OpenBook and Pearl Reading Camera, 18 (39.1%) utilised the Braille Embosser/Printer, 20 

(43.5%) used electronic magnifiers, while 24 (52.2%) used book readers/voice recorders. Again, 
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18 (39.1%) showed that they used the Talking Scientific Calculator, whereas about 30 (65.2%) 

used the Talkback Application available on smartphones. 

 

Figure 3: Types of devices used 

  

The results show that respondents are familiar with different AT devices that can be used in 

education (Ahmad, 2015; Green, 2018), and this can be attributed to the regular AT training that 

is offered by the Library to all students with special needs. A significant level of user awareness 

of the AT devices available essentially contributes to the high usage of the devices (Marasinghe et 

al., 2015). Access to AT tools such as screen reading tools that can properly engage with digital 

materials is becoming increasingly common as course content is being delivered through electronic 

methods.  

 

Academic Tasks accomplished 

Respondents stated that they used AT for a variety of different academic tasks summarised in 

Figure 4. The academic tasks for which students relied on AT the most were studying (95.7%), 

reading (95.7%), writing (89.1%) and research (87%). Other academic tasks that were cited by 

respondents include examination preparation (84.8%), note-taking (76.1%), web browsing 
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(78.3%), communicating with lecturers (78.3%), emailing (78.3%), and communication with peers 

on academic work (71.7%).  

 

Figure 4: Academic Tasks 

 

The results indicate that AT enables students to perform academic tasks in a variety of settings, 

both in the classroom and outside the classroom. This implies that students need to have AT 

solutions where they need them, to allow them to use them wherever and whenever it is necessary. 

Loaning out AT equipment and setting up multi-location access points for AT software and 

hardware is therefore critical to support AT use in a variety of settings (Malcolm & Roll, 2017).  

 

Benefits of AT use by students 

Respondents were asked to rate their degree of agreement with the benefits of utilising AT on a 

five-point Likert scale, with Strongly Agree (5), Agree (4), Neutral (3), Disagree (2), and Strongly 

Disagree (1). The statistical analysis results based on mean scores are shown in Table 3. The results 

in Table 3 show that all of the statements were ranked as very important benefits derived from 

using AT, with mean values of over 4.5. The data show that benefits that are ranked as important 

by respondents include enabling students to complete academic tasks more easily and efficiently, 
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enabling students to access academic material more conveniently, allowing students to access 

academic information related to one’s courses, as well as helping to improve learning and 

academic performance. The other important benefits rated high by respondents include increasing 

independent living, increasing motivation and self-confidence and improving student’s 

engagement and collaboration. 

Table 3: Item Analysis 

 

 

The results show that using AT has several major advantages as suggested in prior studies 

(Burgstahler, 2003; Clouder et al., 2019), including making it easier for students with special needs 

to execute academic activities and connect with and access academic material linked to their 
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courses. Increased social contact, self-confidence, and peer participation are all benefits of using 

AT. The findings support the notion that AT facilitates students’ academic engagement and social 

participation (McNicholl et al., 2021). 

Training and Strategies to Optimise AT Usage 

It's crucial to assess the extent to which respondents can use AT independently and think about 

which training approaches will provide respondents with the best chance of learning to utilise AT 

effectively. As illustrated in Figure 5, a majority of respondents strongly agreed (43.5%) and 

agreed (37%) that they were able to use AT independently, while 19.6% of respondents were 

neutral and require additional training. Figure 6 show that respondents prefer to learn AT through 

guided practice (58.7%) and independent practice (52.2%), as well as through demonstration (45.7 

%). In contrast, just 26.1% of the respondents said that reading a manual was a helpful approach 

to learn how to use an AT. The study point to the need to use a variety of training methods to 

accommodate the needs of various students (Green & Blair, 2011). 

 

 

Figure 5: Independent use of AT 
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Figure 6: Form of Training Preferred 

 

Respondents were further asked an open-ended question on strategies to ensure effective utilisation 

of AT and responses are summarised in Table 4.  Suggestions by respondents revolved around the 

training of personnel involved in AT service provision; increased user training on working with 

screen readers to access electronic resources; addressing the availability of adequate AT devices 

which can be used outside the campus; use of mobile applications and increased user engagement. 

Table 4: Strategies to increase usage of AT 

Theme Count Explanation 

Training of AT personnel 16 Personnel who work with special needs students should 

be adequately trained and stay current with different kinds 

of AT  

Increased user training 11 

 

Students require more advanced skills in navigating and 

accessing electronic content using screen readers 

Increasing AT equipment  10 Students need more laptops installed with JAWS/NVDA 

to borrow and work at home or in halls of residence 



18 

 

Funding for AT products 10 More funding options should be availed to increase the 

availability of AT products. For example, some 

respondents suggested that scholarship funding for 

students with special needs should include aspects of AT 

products. 

Latest AT products 8 Students with special needs require the latest gadgets that 

are fast because they are already behind 

Use of mobile devices  8 Mobile devices with accessibility features and text-to-

speech applications can be used as AT.  

More user engagement  6 Respondents expressed the need to engage them more 

through meetings 

 

 Discussion of Results 

The results revealed that most respondents accessed AT devices through UZ Library facilities. 

This demonstrates that the Library plays a key role in facilitating the accessibility and usage of AT 

by students with special needs at UZ. Other studies have also shown that most students in 

university settings gain access to AT through library facilities (McNicholl et al., 2021; Tripathi & 

Shukla, 2014).  This is particularly important given that access to AT is still a big challenge in 

most developing countries due to a myriad of factors which include lack of adequate funding, lack 

of relevant legislation or policies, and lack of suitably trained AT personnel (Harniss et al., 2016; 

Khasnabis et al., 2015; Munyoro et al., 2021; Tangcharoensathien et al., 2018). The unmet need 

for AT is still high in Southern Africa (Matter & Eide, 2018), with only 15-25 per cent of students 

with special needs who need AT having access to it (Matter et al., 2016). Making AT available 
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and accessible in higher education institutions is therefore very critical to address the needs of 

many students who are not able to purchase the devices on their own.   

 

The respondents in this study used AT in various ways. The study proved that AT provides 

freedom by allowing respondents to complete academic activities that they were previously unable 

to do; ranging from studying, reading, writing, researching, web browsing, emailing, 

communication with lecturers, note-taking, communication with peers about academic work, to 

preparing for examinations. Therefore, the main function of AT in higher education is to enable 

students with special needs to perform academic tasks, which is very critical for academic 

achievement. AT makes it possible to eliminate some of the existing barriers that make the learning 

environment and learning materials inaccessible for students with special needs (Simui et al., 

2018).   

AT provision strives to guarantee that a person with a disability who may require AT receives and 

benefits from the AT solution (de Witte et al., 2018). Respondents in this study confirmed that 

several benefits are derived from the use of AT in academic settings. The study found that AT 

makes it easy for students with special needs to carry out academic activities more effectively and 

access academic information related to their courses. Also, respondents confirmed that using AT 

can lead to increased social interaction, self-confidence, and peer-to-peer engagement. The results 

support the assertion that AT devices are primarily used to “increase, maintain, or improve 

functional capacities of persons with disabilities,” as well as to promote independence and 

engagement (World Health Organisation, 2011). Therefore, AT promotes academic engagement 

and social interaction among students with special needs. 
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Training, among other elements, remains a key component for ensuring effective utilisation of AT 

by students. This entails effective training of both AT providers as well as end-users using various 

delivery methods. In agreement with study respondents, literature shows that many crucial 

components are required for successful AT usage, and these include increasing the availability of 

AT products, improving end-user knowledge and engagement, proper policy/legislation, 

collaboration, funding and the availability of skilled personnel (Holloway et al., 2018; Khasnabis 

et al., 2015).  

Conclusions 

The study found that access to AT by students with special needs at the University of Zimbabwe 

is primarily through Library facilities. It is therefore critical to make AT affordable for higher 

education institutions to satisfy the needs of many students with special needs who cannot afford 

to acquire the devices on their own. To make this happen, the university must spearhead the 

development of AT experts and foster the local production of appropriate AT devices through the 

Faculty of Education or a new faculty. Also, there is a need to negotiate with the Ministry of Higher 

and Tertiary Education, Innovation, Science and Technology Development to make AT more 

affordable. 

 The study demonstrated that AT promotes freedom by helping students with special needs to 

execute previously impossible academic tasks. Results showed that AT makes it easier for students 

with special needs to carry out academic activities and access academic material relevant to their 

courses. It was confirmed that utilising AT can boost social interaction, self-confidence, and 

participation. The study concludes that AT enhances academic engagement and social interaction 

among students with special needs.  
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To optimise AT usage, UZ Library can partner with AT specialists to provide training in digital 

accessibility concepts for personnel to increase awareness of the user requirements for students 

with special needs. This can enhance the university’s ability to provide content in accessible 

formats compatible with common AT devices. The university must negotiate with the parent 

ministry to make AT more affordable, promote the local manufacturing of appropriate AT devices 

and foster the development of AT experts in the teaching of students with special needs. The study 

also recommends public-private partnerships to increase AT funding options, increase user 

engagement, and embrace low-cost AT products. Further research using specific academic 

performance outcomes may be necessary to find results based on more objective data. 
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