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ABSTRACT 
There are many barriers to employment for people with visual 
impairments. Assistive technologies (ATs), such as computer 
screen readers and enlarging software, are commonly used to 
help overcome employment barriers and enable people with 
visual impairments to contribute to, and participate in, the 
workforce. However, recent research suggests it can be difficult 
for people with visual impairments to effectively adopt and 
implement ATs in the workplace. This paper reports insights 
from interviews with five professional workers with visual 
impairments. The interviews revealed that each participant had 
adopted different configurations of ATs, which they used in 
various ways to support their work. In addition, all participants 
followed a complex process to successfully select, learn, and 
integrate these tools into their work activities. During this 
process, they faced challenges, such as the need to educate 
colleagues to make shared documents more accessible. We 
conclude that despite progress in the development and use of 
ATs, there remains a need for future work that addresses these 
accessibility issues to support collaborative work between people 
with visual impairments and their sighted colleagues. 
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1 Introduction 
In 2015, there were approximately 4.3 million Australians living 
with a disability, according to data from Australian Bureau of 
Statistics [4]. This number is equivalent to 18.3% or nearly a fifth 
of the Australian population. A disability can create barriers for 
people to access health care, social services, education, and to 
participate in employment [48]. Anyone who has experienced 
unemployment will understand that it can have a significant 
negative impact on psychological and social wellbeing. 
According to a large-scale study by Milner and colleagues, these 
negative effects can be particularly strong for those living with a 
disability [28]. However, some of the barriers to unemployment 
for persons with a disability can be overcome with the use of 
assistive technologies (ATs) [9,18,38], such as mobility aids, 
screen magnifiers, and screen readers for people with visual 
impairments [19].  

According to the Employment Research Survey in 2012 [40], 
people with visual impairments are four times as likely to be 
unemployed compared to the general population. Therefore, ATs 
are needed to enhance the participation of people with visual 
impairments in the workforce. The utilisation of ATs for people 
with visual impairments is particularly important given that 
sight is crucial for many work activities, such as access to print 
materials and computer systems [30]. Indeed,  a survey of over 
600 visually impaired people by Vision Australia found that 94% 
of people with visual impairments use ATs in their jobs [40]. 

There are numerous ATs available to support the use of 
computers and software in office-based employment [19]. 
However, recent research shows barriers still exist that make 
some tools, such as screen readers, difficult to use across 
contexts [5]. For instance, there are social barriers to their 
effective use in collaborative settings [6], screen readers also 
have difficulty accessing websites [26] and describing image-rich 
content on social media sites [29]. Billah et al. [5] argue that we 
still have a long way to go before people with visual 
impairments have ubiquitous access to digital technologies.  

In response to this concern, we conducted an in-depth 
interview study that aimed to understand how people with 
visual impairments use ATs to support their work. The study 
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aimed to better understand the factors that will need to be 
addressed in order to improve collaborative work in the future. 
Building on a growing body of research in this area [5,6], we 
examined how people with visual impairments go about 
integrating ATs into their work practices.  To frame our 
research, we adapted key elements of Kintsch and dePaula’s 
widely referenced AT adoption framework [24]. Specifically, we 
investigated the following research questions: (1) What are the 
types and the functionalities of ATs being used? (2) What are the 
experiences, including the difficulties, in adopting ATs in the 
workplace? We found that our participants used unique 
configurations of ATs to support their particular needs and faced 
a number of challenges during the adoption process. Participants 
described ongoing accessibility challenges, often due to the 
limitations of screen readers in accessing graphs, images, certain 
layouts, styles, and formats within office documents. They also 
spoke of the challenges associated with educating their 
colleagues about collaborative work practices that relate to those 
accessibility issues.  

Below, we discuss previous research in this area before 
describing our study methods and findings in more detail. We 
conclude that accessibility in the workplace remains an ongoing 
challenge for people with visual impairments. Technology 
developers, employers, and employees need to respond to this 
challenge. As well as increasing awareness of accessibility issues 
among sighted colleagues, we argue that there is a need for 
further work to address the accessibility problems and improve 
collaborative practices in the workplace. 

2 Related Work 
Different types of disabilities require different types of AT to 
overcome functional limitations [2]. This applies also to people 
with visual impairments who require a specific AT based on the 
severity of their impairment [19]. According to the International 
Classification of Diseases-10 (ICD-10), the definition of visual 
impairment is people with low vision or blindness [46].  

Two components are used to determine visual impairments: 
visual acuity and visual field. Visual acuity is the ability to see 
objects clearly and sharply from a distance. The test for visual 
acuity uses a visual chart that contains several lines of capital 
letters in different sizes. The standard normal sight is if a person 
can read the letters on 6 metres’ line within 6 metres distance. 
This normal visual acuity is called 6/6 or 20/20 (6 metres or 20 
feet). On the other hand, the visual field is the ability to see 
surroundings by looking straight forward. The normal visual 
field value is 170 degrees [36].  

Based on those two components, World Health Organization 
(WHO) has defined: (1) low vision as visual acuity of less than 
6/18 but equal to or better than 3/60, or a visual field of less than 
20 degrees; and (2) blindness as visual acuity of less than 3/60, or 
a visual field of less than 10 degrees [45]. Another term that is 
used by the Australian government is legally blind. It means a 
person who has a visual acuity of 6/60 or less, and/or a visual 
field of less than 10 degrees [36]. 

The types of AT that can be used in the workplace by people 
with visual impairments are explained by Hersh and Johnson 
[19]. They describe the AT types in detail by following these 
employment categories: professional and person-centred, 
scientific and technical, administrative and secretarial, skilled 
and unskilled (manual) trades, and outdoor work. This 
information asserts that ATs can improve the work participation 
of people with visual impairments in a wide range of 
professions. 

2.1 AT Challenges 
Prior studies have identified some challenges regarding the use 
of ATs by people with visual impairments. Billah et al. [5] 
highlight several problems in using different screen readers 
across platforms: (1) Lack of shortcuts standardisation; (2) Lack 
of portable settings that work on different operating systems; 
and (3) Remote access systems that are poorly supported. These 
findings revealed that screen readers need major improvements 
before they can provide ubiquitous access to people with visual 
impairments. 

For many modern work activities, websites provide access to 
essential information and tasks. However, many developers do 
not follow Web Content Accessibility Guidelines (WCAG) and 
this has an effect on how ATs work. An analysis of Australian 
government agency websites conducted as part of the National 
Transition Strategy (NTS) reported that at the end of 2014, only 
39% of new websites conformed to WCAG 2.0 [20]. The large 
number of inaccessible websites created frustration among 
people with visual impairments [26]. Moreover, social media, 
such as Twitter also pose problems to screen readers because of 
embedded images; these are becoming increasingly common 
with users incorporating emoticons and gifs in twitter messages 
[29].  

Albusays et al. [1] investigated the challenges faced by 
programmers with visual impairments. The study found that the 
navigation difficulties were encountered when the participants 
used their coding software with the ATs, it slowed their speed 
and introduced mistakes. In an in-depth study of workplace 
accessibility, Branham and Kane [6] examined both the use and 
non-use of ATs by workers with visual impairments in a 
collaborative office space. Branham and Kane’s participants 
reported that they chose not to ask their colleagues about AT 
problems and they lacked awareness of office resources, such as 
emergency signage, posters, and desk phones. Branham and 
Kane also found that there were distinct differences in the types 
of accessibility problems noted by interviewees with visual 
impairments, compared with the problems identified by their 
sighted colleagues. The study revealed that people with visual 
impairments employed a number of strategies to maintain 
accessibility and ensure they were able to work effectively 
alongside sighted colleagues.  

Branham and Kane’s study [6] provides a rich depiction of 
the challenges faced by people with visual impairments when 
working in a collaborative environment. In the study presented 
below we extend this work by focusing on understanding how 
people with visual impairments go about adopting and using 
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ATs in the workplace and identifying the difficulties 
encountered during this process. In order to understand the 
adoption process, we have adapted a framework developed by 
Kintsch and DePaula [24] that describes the process of AT 
adoption, as described below. 

2.2 AT Adoption 
Kintsch and DePaula’s framework of AT adoption [24] describes 
how ATs should be adopted for use in daily life. It was derived 
from a review of empirical studies and direct observations. The 
authors argue that the framework can be used to avoid the 
abandonment of AT by defining the successful attributes of each 
stakeholder in each phase. Even though the purpose of the 
framework is for daily life, the iterative phases in the framework 
(see Figure 1) can be applied to the workplace environment. The 
framework describes four phases of AT adoption: development, 
selection, learning, and integration. 

Figure 1: AT Adoption Framework [24]. 

2.2.1 Development Phase. This refers to the process of 
developing the assistive technologies, a phase undertaken by 
technology developers. In the development phase, one of the 
difficulties is to accommodate different conditions of disability 
from moderate to severe [12,32]. However, some researchers 
have proposed a systematic usability evaluation to overcome this 
issue with a user-centred approach [12,33,34]. Choi and Sprigle 
[12] assert that a short evaluation survey could engage the users
with the developers in the design process of assistive devices. In
addition, the developers should be aware of and position
themselves from a user’s point of view as argued by Williams et
al. [47]. They found that sighted people are likely to
misunderstand how a person navigates without vision and this
could impact to the design of the AT navigation device.

2.2.2 Selection Phase. Kintsch and dePaula advocate for a 
team-based approach during the selection phase, involving the 

user, family and friends, and employers. During this phase the 
user, along with other stakeholders, chooses appropriate ATs to 
suit their purposes. An AT assessment conducted by an AT 
specialist could help people with disabilities to select the right 
tool for their jobs [17]. Moreover, the involvement of employers 
in the assessment process is needed to ensure the AT benefits 
align with employer expectations [16]. During the assessment, 
the information about the AT that is already used by the user 
could give some insights, as well as the observation of user’s 
interests and abilities [21]. 

2.2.3 Learning Phase. During the learning phase, the user 
learns how to use the assistive technology. Kintsch and dePaula 
suggest that caregivers should be well-trained in using the 
device, and then should teach the user how to use it. This advice 
may not be people with some disabilities who are likely to learn 
to use the assistive technologies independently, without the 
support of caregivers. Nevertheless, learning is a continuous 
process and essential to increase work productivity [13]. For 
instance, users who use ATs to access computers will have to 
deal with software updates and learn some new features [3]. In 
this case, users need to keep learning and upgrading their skills 
and familiarity with the new features of ATs. To support this 
process, it is important for the users to be able to access 
resources on the internet. For people with visual impairments, 
ATs allow them to undertake self-learning via the internet, while 
also instigating iterative learning in response to software 
updates [19]. 

2.2.4 Integration Phase. This phase refers to “integrating a new 
device into daily activities” [24, p. 8]. When integrating ATs into 
a work setting, workplace support for the ATs will be important. 
Driscoll et al [16] identified five success factors towards AT 
integration: (1) The interplay between the user, the colleagues, 
and the employers should involve positive attitudes; (2) The 
commitment to support AT use and awareness of its use; (3) The 
involvement of the user in the decision of AT-related matters; (4) 
The provision of AT specialists in troubleshooting; and (5) The 
accommodating work environment. Moreover, a clear workplace 
policy should be implemented as well as conducting training to 
all employees regarding the diversity in the company [8]. 

Kintsch and dePaula’s [24] AT adoption framework has been 
widely referenced in research that has examined the use of ATs 
by people with disabilities in a range of settings [11,35,49]. The 
framework has been critiqued for its suggestion that people with 
disabilities should learn to use and adapt to the technology, 
rather than having ATs designed to adapt to the user [23]. The 
framework does not specifically address AT adoption in the 
workplace, and is broadly applied to a range of disabilities, 
including cognitive disabilities, rather than focusing specifically 
on the adoption and use of ATs by people with visual 
impairments. Therefore, some of the assertions in this 
framework – such as the emphasis on the role of caregivers in 
selecting and learning to use ATs – are not relevant to our study. 
In particular, the development phase focuses on the role of 
technology developers in designing new ATs.  



Table 1: Profile of the participants. 

Age Gender Vision 
Condition 

Current 
Position Responsibility 

Years at 
Current 

Company 
AT Use 

P1 60 Female 
Totally Blind 

since birth 
General 
Manager 

Community 
Relations 1.5 

Screen Reader (Windows), 
Electronic Braille, 
VoiceOver (iOS) 

P2 47 Female 
Low Vision 
since birth 

Administration 
Officer 

General office 
processes 6.5 

Eyeglasses, CCTV, 
Enlarging Software 

(Windows) 

P3 53 Male 
Totally Blind 
since age 1 

Research 
Professor 

Coordinate 
research projects 7 

Screen Reader (Linux), 
Electronic Braille, 
VoiceOver (iOS) 

P4 46 Female 
Low Vision 

(Legally Blind) 
since age 23 

Independent 
Consultant 

Improve disability 
inclusion 

Self-
Employed 

Screen Reader and 
Enlarging Software 

(Windows), Electronic 
Braille 

P5 51 Female 
Totally Blind 
since age 22 

Contract 
Helpdesk 

Training and tech 
support 

Self-
Employed 

Screen Reader (Windows), 
Electronic Braille, 
VoiceOver (iOS) 

In our study, we did not examine the perspective of 
technology developers and have therefore excluded this phase 
from our analysis. Nevertheless, the framework provides a useful 
articulation of the process by which ATs are adopted into daily 
life. We have adapted this perspective as an analytical 
framework for understanding the experiences of the five 
professional workers with visual impairments who took part in 
our study. 

3 Methods 
This study aimed to examine the use of ATs in the workplace for 
people with visual impairments and investigate the challenges 
faced in the AT adoption process (selection, learning, and 
integration). We conducted an in-depth interview study using 
semi-structured interviews so as to allow us to interrogate the 
subjective responses of the participants and explore the reasons 
behind their opinions [27]. The study used a communication 
strategy that followed tips recommended by Vision Australia 
[41], a leading national provider of people with visual 
impairments in Australia. The project received approval from the 
university’s Human Ethics Committee (ID 1749385).  

3.1 Participants 
Recruitment was conducted using a snowball sampling 
technique. One of the advantages of this technique was that it 
ensured the selected participants were closely related to the 
topic and that they were more likely to have relevant insights 
and understanding about the phenomena under investigation 
[31]. We aimed to recruit participants who were professional 
workers with visual impairments (low vision or blindness) who 
lived in our local city and used ATs in their jobs. The first 

participant was a personal contact who fitted the criteria and 
who agreed to be part of the study. Via this participant, we were 
introduced to an advocacy organisation for people with visual 
impairments that had an employee who was also willing to be a 
participant. This second participant was subsequently able to 
assist us to connect with three further participants, one of whom 
was recruited via an assistive technology mailing list. All 
participants were contacted by email to arrange the interview 
time and venue. 

We recruited five participants for this research, consisting of 
one male and four females who were aged between 46 and 60 
years old. They reported varied vision conditions; two had low 
vision, while the others experienced total blindness. The 
participants spanned a range of occupations, including 
administration officer, independent consultant, contract 
helpdesk, general manager, and research professor. Their 
profiles can be seen in Table 1. All participants had worked for 
more than 20 years and had used ATs since their first job. 

3.2 Data Collection 
The interview questions were open-ended and were divided into 
four headings: (1) Background Profile: to gather the user’s 
profiles, working experience, and disability conditions; (2) 
Assistive Technology: to gather the AT types, the functionalities, 
and the acquiring process; (3) Usability: to gather the AT benefits 
and challenges, the user experiences, and the suggestions for 
improvement, and; (4) Workplace: to gather information about 
the workplace support, the barriers in collaborating with 
colleagues, and other ATs that could be used in the workplace. 

Interviews were audio-recorded and transcribed, and each 
interview took around 1.5 to 2 hours. The interviews were face-
to-face and were conducted in venues that were chosen by the 



participants, such as the office, their home, or a café. Two 
participants were interviewed at their offices, this enabled us to 
get some insights into their working environment, the placement 
of ATs in those environments, and their interactions with the 
ATs.  

The interview questions were piloted with one participant 
and modified accordingly. A range of ancillary materials were 
also collected: (1) Photos of the participant’s AT; (2) Our 
observations on the placement and use of ATs, and; (3) Technical 
information about the ATs being used, gathered from the 
vendor’s website. 

3.3 Data Analysis 
After the interview data were collected, the audio-recordings 
were transcribed verbatim. The transcripts were analysed using 
NVivo qualitative data analysis software and followed a thematic 
analysis technique. This technique enabled us to observe the 
patterns within data and allowed us to see different aspects 
relevant to the research topic [7]. During the analysis, the three 
authors discussed the initial categories and generated themes 
and sub-themes based on the similarity and the occurrence of the 
issues reported by the participants. The thematic analysis was 
driven by the two research questions. In answering the first 
question (What are the types and functionalities of ATs being used 
in the workplace?), we focused on identifying common types of 
AT being used and participants’ preferences. From this data on 
ATs, we then classified them based on the functionalities and 
platforms. Four main categories were identified: magnifiers, 
screen readers, braille technology, and smartphones. In response 
to the second question (What are the experiences, including 
difficulties, in adopting ATs in the workplace?), we mapped the 
data to three phases in the AT adoption framework (selection, 
learning, and integration), and identified sub-themes within each 
phase. For example, in the integration phase of AT adoption, we 
defined three sub-themes: workarounds, educating colleagues, 
and workplace environment.  

4 Findings 
There are two main themes in the findings: the types of AT use 
(e.g. magnifiers, screen readers, braille technology) and the AT 
adoption experiences (selection, learning, and integration). The 
comments from the participants are labelled using a numbered 
coding system (e.g. P1, P2, etc.) based on participants’ profile in 
Table 1. 

4.1 Types of AT Use 
AT products for people with visual impairments can be divided 
into those designed for people with low vision and people who 
are blind. However, people with low vision may still use a screen 
reader that is a product for blind users as explained by P5. So, 
according to P5 in the industry of AT for people with visual 
impairments, there are usually people who use magnification, or 
people who use speech, and some people who use speech also 
use braille. This categorisation is based on the underlying 

technology; however, in presenting the types of AT use below, 
we divide it into types of the devices or the software that the 
participants used. 

4.1.1 Magnifiers. Magnifiers in general are used by people 
with low vision to magnify or zoom something so it can be seen 
more clearly. Two participants in the study, P2 and P4, used 
magnifier ATs. Both had different preferences in magnifier ATs; 
while P2 used magnification technology as her primary AT, P4 
preferred to primarily use speech and only used magnification if 
she needed to; for example, to see a diagram or outline of an 
image. These variations can be largely attributed to the fact that 
P2’s vision was better than P4’s who was classified as being 
legally blind. 

P2 used both low-tech (manual) and high-tech 
(electronic/software) magnifiers. The low-tech magnifiers that 
P2 used were eyeglasses that have bifocal lenses and a handheld 
magnifier. For high-tech magnification, P2 used a Closed-Circuit 
Television (CCTV) which is also called an electronic magnifier. 
This device enables P2 to do her job in the office, such as reading 
invoices and telephone bills which often contain small and faint 
writing.  

Another high-tech magnification that P2 used was enlarging 
software. This kind of software allows selective magnification 
and improves readability and orientation by allowing users to 
change cursor’s size, text and background colour. She used three 
kinds of enlarging software applications. The first was Lightning 
PLUS, a portable enlarging software in a USB stick that she can 
plug into any Windows computers. The second was ZoomText, a 
powerful enlarging software that also supports speech. Using 
this software, P2 could change the size and the colour of the 
mouse pointer, which enables her to locate the mouse easily 
when she moves around the screen. The third enlarging software 
was a built-in Windows application called Magnifier. 

4.1.2 Screen Readers. Screen reader applications can read out 
loud not only the content on the computer screen but also the 
underlying code that allows users to interact and navigate 
through it. Screen readers enable people with visual impairments 
to access computers and complete multiple tasks, such as 
working with Office programs, email, and the internet. 

Figure 2: Screen reader desk setup. 
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Four of participants in this study used screen readers as their 
main ATs: P1 and P4 used JAWS, P5 used Window-Eyes, and P3 
used ORCA and Emacspeak. JAWS and Window-Eyes are 
commercial applications while ORCA and Emacspeak are open-
source applications that run under Linux. P1 and P4 were 
pleased with JAWS, because they could change the settings (e.g. 
read the text or read sentences or spell out words). Both P5 and 
P3 described their screen readers as ‘powerful’. When asked to 
describe his screen reader, P3 commented: 

“So, it's… you can highlight… it uses pitch and volume and so on… 
in the same way that visual systems use font and colour. It's a very 

beautiful piece of code...” (P3) 

4.1.3 Braille Technology. Braille is a specialised method of 
reading and writing for people with visual impairments. The 
method uses a tactile form that consists of six dot pins arranged 
in two columns of three. The combination of these six dots can 
represent the alphabet, numbers, and punctuation [42]. For P5, 
braille was a paramount skill that she had learnt since she was 
seven when she gradually lost her sight. 

“Braille is absolutely essential for me because it's a form of literacy. 
I could listen to screen readers, I could listen to tape recorders, I 

could listen to... but braille is truly literacy.” (P5) 

Braille can be used for various types of applications, from 
low-tech (e.g. braille typewriters) to high-tech (e.g. braille 
displays). P5 used a range of braille technologies. She had a 
braille manual typewriter that she used almost every day to 
make labels, a braille printer or embosser, a braille watch, a 
braille display, and a braille notetaker. P1 and P3 also used a 
braille embosser, but they rarely use it now because they 
preferred to use electronic braille. This electronic braille uses 
refreshable dot pins and usually has eight dots in a cell rather 
than 6 dots, where the additional two dots enable it to have 256 
braille patterns [15]. The four participants who used screen 
readers (P1, P3, P4, and P5), also had electronic braille devices. 
This is because electronic braille devices can communicate with 
screen readers. For example, a screen reader can generate 
speech, and in the meantime, will give the same code to be 
translated to braille when an electronic braille device is 
connected to the computer. 

4.1.4 Smartphones. In addition to specialised ATs, as 
smartphone technology has developed, both Android (Google) 
and iOS (Apple) have embedded accessibility features into their 
products. For example, there are built-in screen readers, such as 
VoiceOver for Apple’s iPhone devices and TalkBack for Android 
devices. Both of them also support magnification and options to 
make the icons and fonts larger [43]. 

Two of the participants, P2 and P4, were using Android 
smartphones (Samsung). However, even though they used the 
magnification features, they were primarily using their 
smartphones for phone calls. The rest of the participants owned 
iPhone smartphones and used them more extensively as AT 
devices. This included connecting their iPhones to a braille 
display for taking notes and some other things, such as accessing 

the calendar, GPS navigation, and reading e-books. P1 described 
her increasing use of her iPhone in the following way:  

“I can read the newspapers that come through every day, I can read 
my books, I can… people can send me things. So, I do a lot on the 

phone.” (P1) 

4.1.5 Other ATs. In addition to the types of AT use noted 
above, there was a selection of other ATs that were used by the 
participants. These ATs were not the primary AT used in doing 
the job tasks, but they do have functionalities that can support 
the participants in the workplace. 
• OCR (Optical Character Reader) that can convert printed

materials, scanned documents, and image-based PDF files to
text documents.

• Audio Player and Recording that can be used for taking notes
or recording a meeting.

• Talking GPS that is used to navigate and help them to travel.
• Long White Cane that can help in detecting obstacles when

they are walking.

4.2 AT Adoption Experiences 
The phases in this section were based on the AT adoption 
framework, but the categories of each phase were defined based 
on the data analysis. Through the thematic analysis we identified 
the following categories within each phase: (1) The selection 
phase consisted of: assessment, funding, and training; (2) The 
learning phase encompassed: accessibility, compatibility, 
keeping up-to-date, and troubleshooting; (3) The integration 
phase, included: workarounds, educating colleagues, and 
workplace environment. 

4.2.1 Selection Phase. All the participants, except P3, had 
experience in using JobAccess and Vision Australia services. 
JobAccess is the national hub that provides support and 
information for disability employment, funded by Australian 
Government Department of Social Services [22]. Vision Australia 
is a service partner of JobAccess that provides assessment and 
assistance services. It is a non-profit organisation that has 28 
centres across Australia [44]. These two organisations had 
helped the participants at every step of the selection phase.  

Assessment: In selecting the ATs that would be used in the 
workplace, four participants (P1, P2, P4, P5) explained that they 
received an assessment from Vision Australia through 
JobAccess. P3 did not use any assessment service because he 
could get the information about ATs through the university and 
online communities. He also did not need JobAccess funding 
which usually would require some assessments. His AT needs 
were usually provided by his employers or from his research 
grants.  

Funding: A major goal of the assessment process that the 
participants went through was to get financial support from 
JobAccess. The funding involves the employer first paying for 
the ATs before being reimbursed by JobAccess. This funding 
option is also available for self-employed people as explained by 
P4. Moreover, a positive aspect of the JobAccess funding is the 



AT items will become the person’s belongings and can be carried 
to another job. 

Training: The participants usually received training when 
they used the AT products for the first time. They could request 
the training from JobAccess and then either Vision Australia or 
the vendor of the ATs would provide the training. P4 explained 
that she had completed a lot of training before, including JAWS 
training. However, once she acquired a good basic knowledge, 
she was able to continue learning by herself. For people who 
have the technical background, AT knowledge can be self-
acquired via practice, user guides, accessing an email discussion 
list, or online discussion forums. This self-training method was 
preferred by P1, P5, and P3. 

4.2.2 Learning Phase. Whereas formal training was part of the 
initial selection phase, the learning phase describes a more 
continuous process required to maintain the use of ATs. Over 
the course of their employment, participants had to overcome a 
number of challenges, which required considerable self-learning. 
These relate to accessibility, compatibility, keeping up-to-date, 
and troubleshooting. 

Accessibility: Some accessibility issues were raised by the 
participants who used screen readers. The most common 
accessibility problem relates to the fact that screen readers 
cannot read images, diagrams, and graphs. For Word documents, 
there are some styles and formats that cannot be read by screen 
readers, such as text boxes, flowcharts, and edit fields. Similar 
accessibility issues can affect Excel documents, as described by 
P1: 

“Excel sheet can be okay, it depends on the structure of the 
complexity of the Excel. Sometimes you have Excel’s cells 

embedded within cells and pull-down menu, so they can be tricky.” 
(P1) 

PowerPoint documents were generally accessible to the 
participants as long as the content like a diagram or a graph, had 
a note that described it.  

Participants reported a range of common accessibility issues 
with PDF documents. These related to the fact that the scanned 
image as PDF is inaccessible to screen readers, except by using 
OCR (Optical Character Reader) software.  

Besides the accessibility issues within Office and PDF 
documents, many inaccessible websites were also reported by 
the participants. According to P3, 50% of websites that he 
accessed were not fully accessible and around 25% were not 
accessible at all. P3 expressed frustration that web developers did 
not follow the standard accessibility guidelines which would 
address many of these issues.  

“So, I'd say my largest single barrier is inaccessible websites. So, it's 
not necessarily a fault of technology is simply a fault of the 

interaction between the way the people design websites. So, I would 
reckon that… half of them… half the websites in the world pose 

problems… about a quarter, I can't use at all.” (P3) 

The web accessibility issues that have been identified by 
participants were page layout, unlabelled buttons, mouse-over, 
and pop-ups. Furthermore, some of these web issues were not 

.

only faced by screen reader users, but also by P2, a screen 
magnifier user. P2 reported that if a website has menu items at 
the very bottom of the page, she can miss out completely. 

Compatibility: In using the ATs, the participants sometimes 
encountered compatibility issues between their screen reader or 
magnification software and the main program they were using. 
P5 stated that sometimes her screen reader conflicts with the 
Word program and she does not know what causes it. Her only 
option is to restart the program. P2 discussed a similar issue with 
ZoomText. She described how ZoomText clashed with Internet 
Explorer. This was a major problem as Internet Explorer was the 
only compatible browser to access her office portal. The way she 
did to resolve this issue was to close ZoomText and switch to 
Microsoft’s own Magnifier software. 

Another compatibility issue reported by P3 related to the 
dominance of Microsoft Office that most people used over 
LibreOffice, his preferred office software. He used LibreOffice 
because he was a Linux user and Microsoft did not make any 
Office products for Linux. 

Keeping Up-to-date: Participants reported numerous issues 
related to keeping their ATs up-to-date. This is particularly 
challenging as software gets any updates, the ATs that are used 
to access the software should also be updated. P4 explained that 
every time the Microsoft does the update, she has to learn some 
new commands and has to update her JAWS. P5 also described 
her experience when she had to move from Office 2003 to 2013. 
At that time, she had to learn two things: the new concepts of 
the Office ribbons, and how to use those ribbons with the screen 
reader. 

With the exception of the issues noted above, participants in 
this study described being generally able to stay up-to-date with 
their ATs. P1 explained that she reads manuals and if she needs 
additional help, she will contact someone she knows or the 
Vision Australia helpdesk. P4 related a similar preference for 
‘self-teaching’:  

“I can self-teach… to top-up my skills or to update… as Windows 
updates and JAWS updates, I know enough to guess or to do 
research for individual things. So, I haven't had any Vision 

Australia training for… maybe it could… six or seven years… yeah, 
and I've just learnt on the job.” (P4) 

Troubleshooting: When asked about troubleshooting their 
ATs, most of the participants described trying to fix it by 
themselves by reading user manuals, and only if this failed, 
contacting the office IT staff, vendor’s helpdesk, Vision Australia 
helpdesk, or asking their family members to help. P5, who 
worked as a helpdesk person, stated that she was expected to be 
able to solve other people’s technical problems. If she was 
encountering a problem she could not solve herself, she 
discussed the issues with her colleagues or other tech support 
people within her company. P3, who used open source ATs, had 
the advantage of direct access to the developers of his screen 
readers, the ORCA and the Emacspeak. He would simply contact 
the developers through online discussion forums if needed. This 
ease of access to the developers for open-source software was 
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one of the benefits that P3 explained over the commercial 
products of screen readers. 

4.2.3 Integration Phase. This section examines the experiences 
of the participants in interacting with their workplace and 
colleagues when using their ATs. Three aspects that will be 
discussed: workarounds, educating colleagues, and workplace 
environment. 

Workarounds: In doing their work activities, the participants 
described sometimes needing to do things differently to manage 
a specific limitation; we refer to this as a workaround. P3 
described an interesting self-made workaround experience when 
he hired a young programmer to create a program to meet his 
needs. This program enables him to read the numerical data of a 
graph (e.g. weather maps) through frequency sounds by 
touching the monitor screen. 

P5 provided a more typical workaround example. When her 
office introduced a new CRM (Customer Relationship 
Management) system, all the staff received the training. But her 
network manager, who was sighted, used too many visual 
metaphors, such as ‘click here’ or ‘drag that’. To work around 
these issues, P5 arranged for separate training on the new CRM 
from a blind person in the company.  

P2’s vision condition meant she saw an image like a negative 
photo. To address issues related to her negative photo 
perception, when creating ID cards for her organisation’s 
members, she often changed the members’ photo to reverse 
contrast first to make sure the photo and the position were good, 
and changed it back again afterwards. 

Educating Colleagues: Participants described the importance 
of educating colleagues to make them understand the limitations 
of ATs. For example, P5 explained that she had to educate her 
head office to design an accessible Excel spreadsheet. P1 
provided another example of this approach: 

“You know… at my office, people tend to do complex diagrams to 
talk about something and then I can't read them. So, it's about 

trying to get people in our office to make their documents 
accessible, that's always a challenge.” (P1) 

P2 described her frustration in not being able to see what her 
colleagues wanted her to see by just pointing to something 
without describing it. 

“I guess the only thing that happens is sometimes when you get 
other people who aren't vision impaired, they… they say things like 
‘Oh have a look at this’, you know, and… or they'll be showing you 

something on their computer and they'll point and say ‘see this’, 
and you said ‘no, I can't see that’, you have to describe it to me, you 

know, talk what you're looking at, talk it through or ‘it’s over 
there’… what is that, where is over there, what's over there. So, you 

have to teach them.” (P2) 

Workplace Environment: Participants spoke of how a 
supportive workplace environment can contribute to the 
effectiveness of their AT use. P4 described that when she was 
working for a university, the employer supported her in 
arranging the office, she got a long desk that allowed her to put 

electronic magnifier, computer, and braille notetaker. Similarly, 
P3 described how he negotiated a smaller office space that was 
more personal so that he could learn the space and arrange his 
ATs more effectively. 

In addition to having a supportive workplace, P2 highlighted 
the importance of being able to access funding for workplace 
modifications (via JobAccess) and the availability of specialist 
support services. P4 provided an example of the latter in relation 
to Guide Dogs Australia: 

“(A) Guide Dogs Australia orientation mobility instructor came out 
and (provided training around a) travel route to and from work 

(and) around the workplace… They do cane instruction as well as 
dog instruction.” (P4) 

5 Discussion 
Through an in-depth interview study, this research investigated 
the types of AT being used by people with visual impairments to 
support their work practices, and examined how people with 
visual impairments go about adopting ATs for use in the 
workplace. Our findings revealed that people choose to use 
particular configurations of ATs to meet their needs, depending 
on their visual impairment condition, workplace environment, 
and compatibility with other software used.  

In addition, we found that the process of adopting ATs for 
use in the workplace is an ongoing iterative process that 
involves learning, troubleshooting, developing workarounds, and 
educating colleagues. While the selection phase of AT adoption 
was straightforward, participants described a number of 
challenges they faced in the later phases of the adoption process. 
Below, we discuss these findings in more detail and consider the 
lessons that can be drawn for future research and development 
so as to improve accessibility in the future collaborative 
workplace. 

5.1 Configurations of AT 
The two ATs that participants mainly used to access the 
computer and do their jobs were screen magnifiers and screen 
readers. Participants described the screen reader software as 
‘powerful’ and noted that some functions were particularly well 
designed; one participant described the aural cues which his 
screen reader used to create emphasis, thereby communicating 
features of written text that would normally be hidden from 
people with visual impairments.  

While there was some commonality in the ATs used, 
participants made use of different combinations of ATs and 
emphasised particular features and functions that were 
important to them. For instance, braille technology was 
particularly important to P5 who was blind and had learnt to use 
braille at the age of seven. In addition, electronic braille devices 
were valued by participants who used screen readers, because 
the devices worked well together. Overall, while a range of AT 
items were useful for participants to support their jobs, the ATs 
that directly related to their collaborative work with colleagues 



(e.g. accessing documents, emails, and internet) seemed to be 
particularly important for them.   

5.2  Challenges in Using AT 
With regard to the experiences in the selection phase, there were 
no issues reported by the participants. Participants said they 
were able to easily go through all the steps in the selection phase 
(assessment, funding, and training). Fortunately, the role of a 
government program, JobAccess, had helped the participants to 
overcome the barriers in acquiring the ATs. Those barriers 
according to some studies are the lack of knowledge regarding 
AT options [10], the concerns of employers regarding the cost of 
the ATs [39], and the lack of proper assessment from AT 
specialists [17].  

However, some issues were reported by the participants in 
the learning phase. These issues have been categorised into 
accessibility, compatibility, keeping up-to-date, and 
troubleshooting. Concerns about compatibility and keeping up-
to-date align with a study by Arthanat et al. [3] that identified 
the needs of AT users to manage software updates and 
compatibility issues when using ATs to access computers. In our 
study, participants reported managing the compatibility issues 
by restarting the program or replacing with the compatible AT 
software. While participants were able to address this challenge 
to continue to work effectively, it was still an inconvenient 
process that created an accessibility barrier. Participants also 
reported how they managed keeping up-to-date and 
troubleshooting; they could self-teach or ask others to help if 
needed.  

The part of the learning phase that seemed to be the most 
significant challenge for the participants was the accessibility 
issues. The fact that screen readers cannot read images, 
diagrams, and graphs causes this problem. This finding echoes 
concerns raised by research recently published in the human-
computer interaction field that found the increasing use of 
images in Twitter makes it inaccessible to people with visual 
impairments [29]. Besides this limitation, some styles, formats, 
and layouts within Microsoft Office documents (Word, Excel, 
PowerPoint), PDF files, and websites also posed problems for our 
participants. These problems with website accessibility have 
remained constant for over a decade, as they were reported in 
the British Disability Rights Commission Report in 2004 [14]. 
Meanwhile, for screen magnifier user, the accessibility issue 
occurred in the layout of websites; participant reported missing 
content if it was placed at the area where the magnifier tool 
cannot reach (e.g. at the very bottom of the screen). 

In discussing the integration phase, three aspects were 
revealed by the participants: workarounds, educating colleagues, 
and workplace environment. In the workarounds, the findings 
showed the capabilities of the participants to do things 
differently but deliver the same results. They were therefore able 
to contribute effectively in the workplace, but may have had to 
overcome obstacles, through workarounds, to achieve their 
goals. All participants reported experiencing a positive 
workplace environment; their employers or JobAccess had 
helped them to establish office set ups that suited their needs. 

Educating colleagues was closely related to the accessibility 
issues in the learning phase. The ATs that participants used, 
such as screen readers, were not perfect and created some 
problems for collaborative work with sighted colleagues. 
Participants therefore had to remind their colleagues about the 
need for documents to be made accessible so they could be 
properly read by screen readers. All the participants agreed that 
educating and reminding their sighted colleagues to ensure 
effective collaborative work would always be a challenge. This 
finding supports Branham and Kane’s [6] conclusion that mixed-
ability workplaces need to consider both the technical and social 
approaches in order to solve accessibility problems. 

5.3  Improving Accessibility 
From participants’ experiences in the AT adoption process, we 
highlighted two main challenges that participants faced: 
accessibility issues and educating colleagues. To address these 
ongoing challenges around accessibility and collaboration, 
sighted colleagues need to be made aware of the issues faced by 
people with visual impairments who use ATs, such as screen 
readers. With this awareness, sighted colleagues may willingly 
check their shared documents to ensure the accessibility. While 
website accessibility is also a major problem that participants 
experienced, we emphasise here that improved accessibility of 
shared documents is crucial and needs to be better supported in 
the future to ensure people with visual impairments are able to 
fully and fairly participate in collaborative work. 

The process of checking a document’s accessibility can be 
done manually or by using the built-in feature within the Office 
program or separate software. Studies in the area of human-
computer have examined web accessibility checker tools [25,37], 
but further research needs to be done to examine the 
accessibility checker tools for Office and PDF documents to 
determine whether these tools provide an effective avenue for 
supporting collaborative work in mixed-ability workplaces. 

5.4  Limitations and Future Work 
This study encountered limitations that may limit the 
generalisability of the findings. First, all the participants in this 
study had working experience for more than 20 years, indicating 
they were proficient in AT adoption within the workplace and at 
some degree could be categorised as success stories. The 
challenges that they had in using the ATs in the workplace may 
be different from those novice workers with visual impairments 
who only have one or two years working experience.  

Second, this study involved a small number of participants. 
While a study of this size may have limited generalisability, this 
was an in-depth study that involved lengthy interviews with 
each participant and yielded rich information about our 
participants’ individual experiences adopting and using ATs in 
the workplace. The scale of this study follows similar in-depth 
research on this topic [e.g., 6] and is partly a reflection of the 
challenges involved in recruiting participants from a small and 
specific community (i.e., people with visual impairments who 
use ATs in the workplace). Nevertheless, further research may 
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be necessary to include a larger group of participants and their 
sighted colleagues to gain further insights regarding accessibility 
challenges for collaborative work. 

Based on the findings reported in this paper, we argue that 
there is significant opportunity for further research and 
development to improve accessibility in the workplace, 
particularly around the use of shared documents. As Billah et al. 
[5] argue much work remains to be done to ensure people with
visual impairments maintain access to digital technologies and
resources. Future work needs to investigate the ease of use and
the effectiveness of existing accessibility checker tools for Office
and PDF documents. Problems identified in using accessibility
checker tools can then be addressed through development or
improvement of new technologies and with further
consideration of the social issues affecting mixed-ability
workplaces.

Other future work that could be done is to develop an AT 
adoption framework in the context of the workplace 
environment. We believe this framework will be very useful to 
identify the stages, the stakeholders, and the attributes for 
success in implementing AT in the workplace, which will 
improve the experience and participation of people with 
disabilities in the workforce. 

6 Conclusion 
The use of ATs is essential for people with visual impairments to 
have an equal access to employment. This paper investigated the 
challenges that people with visual impairments might have in 
adopting ATs in the workplace. Following an analysis of the 
types of AT being used and the AT adoption experiences, three 
central themes were identified: (1) The ATs that directly related 
to the collaborative work seemed to be particularly important; 
(2) In regards to accessibility problems, both technical and social
approaches need to be considered in mixed-ability workplaces;
(3) Improved accessibility of shared documents is crucial and
needs to be better supported in the future. These findings
emphasised the accessibility issues within collaborative work
practices. Therefore, the research presented in this paper
provides a foundation for researchers and technology developers
to conduct further work to address the accessibility problems
and improve collaborative work between people with visual
impairments and their sighted colleagues.
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