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Abstract. Traditionally, evaluations for accessibility have been user-centered, 
based on guidelines and standards that are also user-centered. An argument is 
made for putting the needs of developers and programmers at the center of any 
accessibility evaluation process. Current practice in industry is briefly 
considered, including the roles of accessibility consultants as well as people in 
accessibility program offices in large companies. Their interactions with 
website and software application developers in the product development context 
is described. A project aimed at understanding developers as 'users' of universal 
access guidance is introduced. This project focuses on the decisions that people 
involved with software programming and website development make with 
regards to disability access issues. The rationale and methodology for the 
project are introduced, and a three-stage process looking at past and current 
events; interview studies of consultants and product developers; and 
observational studies of decision making with respect to universal access. 
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1   Introduction 

Designers and programmers typically approach problems differently than Human 
Computer Interaction Professionals do [1]. Cooper [2], in his anecdotal examination 
of the way programmers think said "If you want to change some existing code, you 
have to first change the programmer's mind. He will have a vested interest both in the 
existing code and avoiding the seemingly unnecessary effort of changing it." (p.118). 
In earlier research, it was reported that a common complaint from website developers 
was that accessibility consultants often handed them reports of website accessibility 
problems that were so voluminous that they did not have the capacity to tackle such a 
volume of site fixes [3]. It was proposed by Law et al. that, contrary to a more 
traditional view that the needs of end-users being at the center of the evaluation 
process, the programmers' needs should instead be central in the conduct of website 
accessibility evaluations. In other words, in order to meet the accessibility needs of a 
website’s end users, as encapsulated by (for example) the W3C’s website accessibility 
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guidelines [4], the needs of the site developers who were receiving the accessibility 
evaluation report were paramount. Law et al. proposed a new Streamlined Evaluation 
and Reporting Process for Accessibility (SERPA) [3] that could be used to leverage 
the expertise of accessibility specialists by making reports that were tailor made for 
the specific team of website developers/programmers. 

Guidelines and rulemaking relating to software and website accessibility have 
come about in part because developers do not naturally put accessibility features into 
their code. The W3C’s original guidelines were a response to the fact that people with 
disabilities were having difficulty using websites in the mid 1990s. Those early 
guidelines were mostly technology-specific (i.e. HTML-related) but technology 
moved on (e.g., Flash, JAVA, XML), and so now the guidelines are in the process of 
being updated to meet the needs of end-users regardless of the technology employed 
[4]. The US Government instituted procurement standards so that accessible 
technologies (including websites, operating systems and application software) would 
be favored in purchasing decisions. The procurement standards (commonly referred to 
as 'Section 508' [5]) include technical details that are targeted at meeting the needs of 
end-users. Following the research that resulted in SERPA, it was decided to look at a 
number of guidelines, standards and design resources, collectively termed 'Universal 
Design Resources' (UDRs), for access to public-use and personal-use information 
technology. The examination [6] first looked at whether the needs of product 
designers were being met in the way the UDRs were constructed, and it was found 
that for seven of eight UDRs there was a mismatch between the way designers think 
(e.g., [7]) and what the guidance was asking them to do. The examination then moved 
on to look at whether the people who actually created the UDRs considered the needs 
of designers while they were creating them? It was found, by means of surveys and 
interviews, that the teams creating UDRs in the main did not ignore the needs of 
designers as end users of their guidance, but they did not use a systematic process to 
address those needs [8]. 

This paper describes a research project that is currently underway at RMIT 
University. The project is an extension emanating from the above research results and 
the argument for putting the needs of developers/programmers at the center of any 
accessibility evaluation process. The current means of addressing accessibility in 
large organizations is discussed, and methodological considerations of the project are 
described. 

2   Practical Considerations 

The need to comply with accessibility guidance (e.g., for software procurement or 
website accessibility) generates a need within business companies to start thinking 
about accessibility with regards to their products (Fig. 1). 

In any given company that designs, makes and sells software, people involved in 
both the technical and non-technical aspects of product development will go through 
such a process, either formally or informally, in response to disability access demands 
/ concerns regarding their products. Whether the demand comes from legislation, a 
customer request, an internal idea, or from elsewhere, people in the team have to start 
thinking about accessibility somewhere along the line (Step 1 on Fig. 1). The product 
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may be an existing one, or a new one in the early, middle, or late stages of 
development, and the thinking about accessibility could start anywhere in one of the 
development stages. Next, accessibility options must be considered, and a design path 
chosen, i.e., "what do we propose to do to our product, if anything?" (Step 2 and Step 
3a). As the design progresses, the approach taken may be reviewed (Step 3b). The 
team will eventually commit to their decision in the final design and manufacture of 
the product (Step 4). Based on the success or failure of the chosen approach, it again 
may be refined in the future (i.e., back to Step 3b, then back to Step 2). 
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Fig. 1. Starting to think about accessibility in the product development context 

 
People have begun to look at this process in business regarding universal access 

(e.g., [9]; [10]) and in particular they have looked at how to 'facilitate' such steps, and 
what the 'barriers' are to each step. However, there is a gap in our current 
understanding as to how this process actually develops, and what causes people to 
choose one type of direction over another, given their particular product development 
context. The National Council on Disability in the US found that after going through 
such a process of thinking about and reacting to accessibility problems, four of six 
companies studied had created called separate and distinct "Accessibility Program 
Offices" (APOs) within their company [10]. However, the people who staffed the 
APOs were typically not programmers, and not part of the core development team. 
The NCD report summed up the resulting this situation: "Unfortunately, the 
accessibility program office in the four companies that had program offices 
demonstrated very little control over design decisions that directly affected the 
accessibility of the final product" (p190). In research by Law and colleagues, this 
model was also seen in an additional two of three US companies, and four of four US 
government departments [6]. 
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Developers might have difficulties in interpreting and following universal access 
guidelines [6, 8], and we can speculate that the emergence of the APO model of 
operation is possibly due to such difficulties. We know from experience that, often, 
members of product development teams hire accessibility consultants to help them 
through the process. Consultants may not be enough where larger companies are 
concerned, and so the company may hire people to do accessibility in-house on a 
permanent basis. Thus, a new industry-based department (APO) forms. As observed 
in the NCD report, the members of the APOs are often not integral and/or influential 
to the decision-making process in the development regarding accessibility. 

Rather than speculate, the aim of the research project is to find out how 
programmers and others in the development process, who are new to and who are 
experienced with accessibility, actually respond to demands for solutions to 
accessibility problems. The important factors that determine the directions people take 
need to be discovered. The basis on which people in the academic community are 
currently producing and promoting resources for UD appears to be based for the most 
part on meeting the needs of end-users of products and services, and so is possibly 
missing some quite important information about how decisions are made in the 
practical contexts of product development. 

3   Decision-Making and Accessibility Issues 

Looking at the development of standard products, software applications, websites etc., 
developers get commissioned to create them and if there are accessibility demands an 
'accessibility team' (or APO) often forms. This team may include an accessibility 
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Fig. 2. A simplistic view of accessibility evaluations in practice 
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specialist or people from various disparate disciplines, and sometimes potential end-
users. The accessibility team may evaluate the emerging application against universal 
access guidelines using automated and manual tools. The accessibility team may then 
pass their recommendations back to the programmers, who then might ask some 
clarification questions, and finally the programmers make the fixes to the software 
(Fig. 2). 

We have labeled Fig. 2 'simplistic' because in many ways it mirrors early views of 
the way that people conceptualized the introduction of ergonomics / human-factors 
methods to influence the usability of interfaces. Such a closed-loop viewpoint of the 
system ignores so much of what is known about the way developers think and 
operate, and how different it is to that of human factors professionals (e.g., [1, 2, 7, 
11]). Interface programmers at the center of the process may become convinced of the 
need to address access issues, and they may even be enthusiastic to, but that does not 
necessarily mean that the whole team is on board. They may make accessibility fixes 
that are later undermined by changes enforced by others in the development team. 
Real-world problems such as these have up to now been conveyed in the human-
factors and usability fields through anecdotal accounts of the design process, the 
problems that consultants face, and the remedies they suggest (e.g., [2, 11]). 
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Fig. 3. Extended view of accessibility evaluations in practice (gray & dotted lines show gaps in 
current knowledge 
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We can consider an extended view of the situation. The interface programmers at 
the center of Fig. 2 are only a part of a larger development team (Fig. 3). Although this 
is still a highly simplistic view of the whole system, the avenues for consideration are 
diverse in terms of finding out where the 'key decisions' are being made that have 
ultimate impact on the accessibility of the final product. A methodology is needed 
that can be used to locate the key points in such systems where decision-making 
regarding accessibility is going on, and identify the factors that have the most 
influence, positive or negative on the nature of those decisions. 

4   Methodological Considerations 

How company-wide reactions develop is of interest. For example, when looking at 
how the relationship between consultant(s) and people in a company's development 
team initially develop, it will be important to consider how the consultant's own 
beliefs, approaches and methods affect the interaction with their industry-based 
clients. It is also important to consider how the beliefs, approaches and methods of 
people in industry affect how they make their choices, whether they utilize or discard 
the advice of consultants and (later) those of their accessibility teams in APOs. 

The psychology of those involved (Fig. 3, and others) in the development and 
evaluation of software applications that are universally accessible will affect the 
outcome of the final product(s). It is clear from current product offerings that there is 
still a long way to go to expect universally accessible software and products the norm 
rather than the exception. The study will therefore investigate people involved in the 
development of products and services for mainstream markets to determine what factors 
are involved in the decision-making processes behind those products and services. 

The question of how such people respond to accessibility demands lends itself to 
phenomenological and interpretivistic methodologies. Given the diversity of options 
and the range of possibilities for people in any given company to consider, being able 
to find generalized cause-and-effect relationships is likely an impractical proposition. 
A Grounded Theory [12-14] approach is therefore proposed, to provide descriptions 
of the populations under study. An appropriate qualitative approach for capturing 
details about the factors that contribute to the decision-making process in this context 
is the use of case studies [15-17]. Investigations that include multiple instances of 
single phenomena can be useful in studies that aim to explore situations where there 
are few extant theories and a small body of literature [13]. The two primary research 
questions are (1) How do people in industry respond to demands for solutions to 
accessibility problems?; and (2) How do people in the industry, consultants, and 
external factors contribute to the decision-making process?  

In order to identify the key factors in this context and build an appropriately 
grounded theory, a progression in the detail of the case study methodology is 
envisaged [13]. 

At first, a broad analysis will be conducted looking at past (and to some extent 
current) events that have had outcomes that were or were not considered 'UD' or 'ideal 
world'. In general, examples of the different approaches to solving the design problem 
will be sought. The case studies will be based on secondary data and publicly 
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available information, such as current product offerings, reviews, journal and news 
articles, company and consultant websites, books, etc. 

Next, a stage is required to actually describe what goes on in the spheres of 
business and consulting. The overlap of these two spheres is of interest. The approach 
will basically be etiological, utilizing qualitative interviews to investigate the origins 
of decisions for development of ICT accessibility solutions. 

It is anticipated that an outline or preliminary theory will be formulated based on 
outcomes of the above stages. A record will be obtained of what people say they think 
and do. However, what people say they does not necessarily encapsulate what they 
actually do in practice. A final stage of case studies is planned to observe decision 
making in the field. At the present time the candidate methods envisaged are 
structured observation and/or participant observation [18, 19]. 

5   Conclusion 

This RMIT University based research project as described is in its early stages. The 
current dearth of universally accessible IT products and services requires that we 
understand what is actually happening in industry-based practice with the information 
that academics are producing and the policies that governments are promoting / 
enforcing. Past research by the lead author and colleagues as part of the Universal 
Design in Practice (UDiP) project1 at the Georgia Institute of Technology has been 
described briefly in this paper. In that research a programmer-focused website was 
proposed. Such an approach is partly based on the broad assumption that user needs are 
already captured in the relevant guidelines. As human factors professionals, we make 
that statement knowing full well that the user needs relating to any given product are not 
really going to be encapsulated by generic guidelines alone. In many companies and 
APOs however, practical constraints restrict the ability to conduct usability evaluations 
with end-users, let alone accessibility evaluations with end-users. Often then the only 
resources are published information and guidance on website accessibility. 

Given the scale of the problem, with the enormous numbers of developers making 
software applications, and the relatively tiny number of people interested in inclusive 
or universal access, generating the knowledge through such studies such as that 
proposed in this paper will fill a gap in the current literature. To find an appropriate 
leverage point for making universal access widespread or pervasive may still take 
some years. The authors hope that by sharing their approach, others may be interested 
in fully examining the merits of placing developers at the center of any given 
universal access / accessibility evaluation process. We believe that through such work 
there will be eventual improvements to the tools available to those involved in making 
products more accessible. There is a hope that this will then improve software 
applications and websites. This in turn may provide accessibility and universal design 
benefits to end-users. 
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