
 

J.A. Jacko (Ed.): Human-Computer Interaction, Part I, HCII 2011, LNCS 6761, pp. 248–257, 2011. 
© Springer-Verlag Berlin Heidelberg 2011 

Patterns for Usable Accessible Design 

Homa Javahery1, Michael Gower1, Daniel Sinnig2, and Peter Forbrig2 

1 IBM Pacific Development Centre, Burnaby, B.C., Canada 
2 Computer Science Institute, University of Rostock, Germany 

{homa,gowerm}@ca.ibm.com,  
{dasin,pforbrig}@informatik.uni-rostock.de 

Abstract. Accessibility barriers exist on most websites and systems, making 
them difficult to use for individuals with disabilities and other functional limita-
tions. Usable Accessible Design aims to design usable software that addresses 
the potential needs of all users in the user-centered design process with special 
consideration for users experiencing functional limitations. This paper show-
cases how accessibility concerns affect us all and that a proper definition of ac-
cessibility goes beyond individuals with disabilities. We then identify existing 
accessibility standards and guidelines, and propose design patterns as a proac-
tive medium to capture and disseminate best accessibility design practices. The 
patterns provide usable solutions to specific accessibility problems, within a de-
fined context, that take into account the physical, cognitive and functional limi-
tations of users. Finally we propose a classification scheme for patterns based 
on usability principles and accessibility heuristics. 

1   Introduction 

Since the introduction of the graphical user interface in the 1980s, the ways in which 
information can be presented on a computer screen have posed challenges to users 
with functional limitations. For users with disabilities, the challenges have ranged 
from translating the information to a usable form (a blind person converting screen 
text to speech output), to manipulating content via input devices. 

Accessibility barriers exist on most websites and systems, making them difficult to 
use for individuals experiencing any functional limitation. To date, most attempts to 
solve the challenges of the accessibility of digital information have been focused at 
the technical level. Developers have been encouraged to follow practices which have 
been found to work better for users with specific disabilities. However, technical 
solutions to these problems have never been sufficient, largely because the standards 
and training are always lagging behind technical developments. With the recent pro-
liferation of new mobile platforms and the splintering of the pc-centric form factor, 
the problem is now more complex. 

There needs to be a shift in current thinking. Similar to the adoption of usability 
practices into the software engineering process, accessibility techniques need to be 
considered as an integral part of usability, and in turn, the software engineering proc-
ess. Accessibility concerns should be considered as early as possible starting from the 
requirements and analysis phase. Errors in requirements are the most costly to repair 
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in subsequent development stages [1]. Inconsistencies and ambiguities propagate to 
downstream design and development where the effort for addressing those concerns 
multiplies [2]. The likelihood also increases that changes made to address accessibil-
ity deficiencies will be put in place in development by workers without design and 
accessibility expertise. An example would be an ESL developer being asked to write 
the English alternative text that is deemed necessary for unlabelled images.  

By incorporating accessibility considerations into mainstream practices, we should 
ensure a more usable experience for all users, regardless of functional limitations. 
Instead of just providing suitable alternatives for disabled users, solutions should 
address any user experiencing limitations within a usable context.  

Accessibility standards, heuristics [3] and guidelines [4, 5] (for web applications in 
particular) bias towards technical solutions by developers, as opposed to design solu-
tions by information architects [6]. As such, they tend to be reactive solutions to  
discovered problems, whereas usable solutions require proactive considerations of 
potential problems [7]. As well, the standards and guidelines are frequently not con-
ducive to rapid adoption or consultation. 

In this paper we propose design patterns as a proactive medium to capture and dis-
seminate best accessibility design practices. Patterns alleviate many of the shortcom-
ings associated with guidelines. Patterns only capture essential details of design 
knowledge in a specific context, and abstract away from superfluous, toolkit-
dependent and platform-specific design information. The designer is told when, how 
and why the pattern can be applied. Design patterns provide usable solutions to spe-
cific accessibility problems, within a defined context, that take into account the func-
tional limitations of users.  

The remainder of this paper is structured as follows. In the next section we discuss 
how accessibility applies in a wider context beyond users with disabilities. Section 3 
provides a definition of usable Accessible Design. In Section 4 we propose patterns 
for usable Accessible Design, provide an illustrative example and propose a classifi-
cation scheme. Section 5 reviews relevant related work. Finally, we conclude and 
discuss future avenues.   

2   Accessibility Affects Us All 

If something is accessible it is readily usable. So how does accessibility differ from 
usability? The term “accessibility” was coined to designate the concept of things 
being accessible for people with physical or cognitive disabilities. As such, accessibil-
ity is sometimes viewed as a subset of usability – employed when a design require-
ment identifies a need for use by Persons with Disabilities. However the meaning of 
accessibility can be expanded, especially in the context of modern technology. 

A usability architect conceives of a (proto)typical user – a user who represents the 
“norm” – and designs for such a user’s requirements. Although the use of multiple 
personas [8] can capture specific users that may be considered boundary cases, these 
still tend to highlight differences of role and task, as opposed to functional limitations. 
From this standpoint, usability can be said to consider the “representative user” needs. 
Accessibility, alternatively, is focused on atypical scenarios and users with functional 
limitations. The field of accessibility’s predominant bias is concerned with outliers. 
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Modern communication mediums have created an abundance of scenarios in which 
it becomes increasingly difficult to design for just a typical user, so many of the prin-
ciples and guidelines of accessibility can become very relevant to the field of usabil-
ity. In order to gain a fuller appreciation of how media can affect usability, it is 
worthwhile looking at some examples.  

The mass medium of radio is functionally limited to sound. In essence all users of 
radio are functionally visually disabled; they cannot use sight (or any of their other 
senses) to listen to the radio. The design of radio content – all the programs and ad-
vertising – is designed around the fact we must use our aural sense. Content is created 
that seeks to overcome the limitations of the medium: Commentators describe what 
they are seeing to translate the visual experience to the medium; sound effects are 
readily employed. A whole series of conventions were developed in the medium to 
assist the ease of its use (commercial breaks, intros and outros, etc). 

All technology media, from silent movies to texting, bias towards one or more of 
our senses, and usability conventions develop in response. However designing for 
newer technologies is more complicated because the format of information and the 
devices for intermediating the information have multiplied. In such a scenario, the 
percentage of users who experience information in a “normal” context diminishes and 
the chances that users are in some way functionally limited increases. Whether we try 
to hear a cell phone call on a busy street or try to read a large data table on a small 
screen, we all, in essence, experience a functional limitation analogous to the experi-
ences of persons with physical disabilities. The lessons learned from the field of ac-
cessibility, then, can be applied in many scenarios to capture the outlier experience, 
ensuring that things are designed towards universal instead of “typical” use. 

This concept of functional limitations can be applied to many contexts. Limitations 
can be environmental (noisy office, moving vehicle, significant weather), physical 
and cognitive (what we typically think of as disabilities), cultural (language, age-
related) or technological (limitations of the medium or intermediaries, including de-
vices – small screens, limited keyboards, etc). 

3   What Is Usable Accessible Design? 

The overarching goal of usable Accessible Design is to design usable software that 
addresses the potential needs of all users in the user-centered design process, with 
special consideration for users experiencing any functional limitations.  

Usable Accessible Design is concerned with making applications accessible by 
providing an interface that allows people with functional limitations to perform and 
complete Information Technology (IT) tasks or use IT content, while ensuring that the 
user's needs and experiences are met. It is about getting Accessibility and Usability to 
work together by combining ideas from both fields.  

Usability is the extent to which a product enables users to achieve their goals with 
effectiveness, efficiency and satisfaction in a specified context of use [9]. This defini-
tion relates to the quality of the interaction between the person who uses the product 
to achieve actual work and the product or software application itself, including its 
user interface. 
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Accessibility is a quality attribute of a product or service relating to the extent to 
which it can be used by everyone.  When applied within the context of Web and soft-
ware development, accessibility’s basic premise is: That a user's functional limitations 
should not prevent them from using the technology effectively. Accessibility encom-
passes all disabilities that affect access to any IT medium, including visual, auditory, 
physical, speech, cognitive, and neurological disabilities [10]. As well, it includes 
technical, cultural and environmental limitations such as ESL (English as a second 
language for non-native speakers) and noisy workplaces. 

A bias exists towards using development techniques to resolve existing accessibil-
ity issues (sometimes referred to as “technical accessibility”). Such techniques tend to 
be reactive rather than proactive, with the developers responding to issues as they are 
discovered by testers. Moreover, the technical accessibility approach favors terminol-
ogy used by developers that does not match or easily integrate with the vocabulary of 
designers. Since accessibility issues bridge both disciplines, this can lessen the suc-
cess with which potential accessibility issues can be proactively flagged and resolved 
at the wireframe stage.  

We advocate a move toward what has been called “Usable Accessibility”. By in-
corporating some of the vocabulary and principles of newer accessibility standards, 
proven techniques such as personas and design patterns employed in the field of us-
ability can be extended beyond considerations of the representative user to include the 
specific needs of users or situations which previously may have been viewed as atypi-
cal. There are a variety of ways in which these gains can be realized. These can  
include: Designing content for variable presentation; creating accessible personas; 
including persons with disabilities in the user-centered design process; and develop-
ing (or modifying existing) design patterns. Each of these approaches warrants further 
discussion and consideration – more than can be provided within the confines of this 
paper. The next section elaborates on how one of these approaches — design patterns 
— can be applied to achieve usable accessibility.  

4    Patterns for Usable Accessible Design 

Patterns aim to capture and communicate the best practices of user interface design 
with a focus on the user’s experience and the context of use. As a result, they are an 
attractive UCD technique, with interesting ramifications for designing across a variety 
of contexts. Patterns alleviate many of the shortcomings associated with guidelines. 
Patterns only capture essential details of design knowledge in a specific context, and 
abstract away from superfluous, toolkit-dependent and platform-specific design in-
formation. The designer is told when, how and why the pattern can be applied.  

4.1   Extending Patterns to Include Functional Limitations  

Every pattern has three necessary elements, which are: A context, a problem, and a 
solution. The context describes a recurring set of situations in which the pattern can 
be applied. The problem refers to a set of forces, i.e., goals and constraints, which 
occur in the context. The solution refers to a design form or a design rule that can be 
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applied to resolve the problem. Other attributes that may be included are additional 
design rationale, specific examples, and related patterns.  

We propose the use of usable Accessible Design patterns to extend existing design 
patterns, by including both accessibility and usability considerations. Similar to other 
patterns, they provide a solution to a common problem within a particular context of 
use. However, they also include references to or descriptions of particular Functional 
Limitations. As illustrated in Figure 1, the functional limitation is closely related to 
the problem of the pattern and its context of use. It also serves as a driver to the solu-
tion of the pattern, which must address the functional limitation.  

Problem Solution

Context

Functional 
Limitation

 

Fig. 1. Structure of an Accessible Design Pattern 

An example pattern (Iconic Navigation Page pattern) is given in Table 1. The pat-
tern is applicable for users who want to find specific information about a targeted 
topic, and relates to a variety of functional limitations. The pattern follows the basic 
structure of Figure 1 and includes an illustrative example. The problem statement of 
the pattern is immediately followed by a list of functional limitations for which this 
pattern is applicable. This includes users with low literacy, cognitive limitations, low 
vision, reduced manual dexterity, using a medium with a reduced screen size, and 
non-native speakers. Based on these functional limitations, the emerging user needs 
are as described below. Users to which these needs apply are described in brackets.  

• Simplified language (non-native speakers, low literacy, cognitive limitations) 
• Simplified interface (cognitive limitations, low vision, reduced screen size) 
• Concise language (low vision, reduced screen size) 
• Visual reinforcement of meaning (non-native speakers, low literacy, cognitive 

limitations) 
• Validation of choice (non-native speakers, low literacy, cognitive limitations, low 

vision, reduced manual dexterity) 
• Tolerant direct manipulation (low vision, reduced manual dexterity) 

One target user group for the Iconic Navigation Page pattern are low literacy users 
like Serge (Table 2), who's functional limitation consists of having a reduced level of 
reading comprehension. Serge is depicted as a persona, which is a user-centered de-
sign technique that aims to direct the focus of the development process towards end 
users and their needs.  
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Table 1. Iconic Navigation Pattern 

Title Iconic Navigation Page Pattern  
Problem How to reduce the complexity of multi-level navigation and simplify 

access to navigation without necessarily impeding access to the content.  
Functional 
Limitations
 

- Low Literacy: users who have a reduced level of reading  
comprehension 

- Cognitive limitations: users with reading, linguistic or visual  
comprehension deficiencies 

- Low Vision: users who require enlargement or magnification of  
content to see it properly 

- Reduced manual dexterity: users who have a physical impairment 
that prevents easy operation of traditional input devices 

- Reduce screen size: Users whose ability to see content is limited by 
the physical size of their device  

- Non-native speakers: users whose first language is not the same as 
the content of the web site 

Context Traditional site navigation is not optimal for some users, due to  
functional limitations. The Iconic Navigation Page pattern is an  
alternative to traditional site navigation, used to simplify navigation and 
associated content.  

Solution Using a minimalistic approach, this pattern reduces the complexity of 
the navigation architecture by selecting the most important  
elements/functions and presenting them to the user in a simplified  
interface. By separating the navigation architecture from the resulting 
content, the complexity is reduced both for the task of navigation and 
for the task of reading primary content. Hierarchical nesting of  
navigation items should be kept to a minimum in order to limit the 
cognitive load. Icons that visually reinforce the meaning of the choices 
are provided, along with labels. The large icons, separated by white 
space, provide a large clickable area, providing tolerant direct  
manipulation for users who have difficulties make making precise 
movements with input devices such as mice. 

Examples  
 
 
 
 
 
 
 
 
 
 
 
 
Use of Navigation 
Page Pattern in [11] 
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Personas describe target users of a system, providing stakeholders and developers 
with a better understanding of both the users and context of use for a planned tool or 
interactive system. They encapsulate behavioral data [8] gathered from ethnography 
and empirical analysis of actual users, in addition to demographic information, needs 
and preferences. A typical usage scenario including interaction details for Serge could 
be as follows: 

 

Serge is home for the evening, and wants to find some information on the municipal web site 
about the Montreal Access Card. His co-worker told him that the card can give him discounts 
on a number of services in Montreal, including recreational and sports-related entrance fees, 
and that he can find all the information online. He wants to click on a link which he thinks 
will lead him to the right page, but he is unsure. He hesitates for a few seconds, and then de-
cides to click. He tries to make sense of the sentences on the page, but there is way too much 
information. He isn’t sure where to click next. He gets tired, and calls it a night, deciding that 
maybe he will try again tomorrow.   

 

Personas can be used to identify user needs, giving insight into a user's functional 
limitations, which in turn have implications on design considerations and constraints. 
Therefore, they could be thought of as a natural starting point in identifying appropri-
ate patterns that are classified according to usability principles and accessibility heu-
ristics (discussed in the next section). Because patterns are a common UCD tool, the 
incorporation of functional limitations into existing patterns can easily embed acces-
sibility considerations into the process. 

4.2   Towards a Pattern Language for usable Accessible Design 

Pattern languages are a structured method of describing best design practices and are a 
means to traverse common usability problems in a logical way, describing the key char-
acteristics of effective solutions for meeting various design goals [12]. To effectively 
take advantage of pattern languages, a logical grouping of their entailed patterns is re-
quired. We propose a two-dimensional classification scheme in which patterns relate to 
(1) a set of usability principles and (2) a set of accessibility heuristics.  

For example, the Iconic Navigation Page patterns relates to the following two us-
ability principles defined in [12]: Facilitated Navigation and Minimalistic Design. 
The former refers to the means used to facilitate “movement” through the contents of 
an interactive program in an intentional manner whereas the latter refers to the use of 
only required items in order to create a clean and aesthetic design. The pattern how-
ever, also relates to two orthogonal accessibility heuristics defined in [3]: Tolerant 
Direct Manipulation and Logical Presentation. The former allows for imprecise 
and/or slow pointer movements so as to assist users with low vision or physical im-
pairments such as shaky hand movements having difficulty using smaller targets. The 
latter refers to characteristics of objects and actions that should facilitate hierarchical, 
sequential or simple grouping associations so as to assist users with cognitive limita-
tions who may have difficulty discovering the organization of more complex elements 
and hierarchical structures. 

By using this classification scheme of patterns it is possible to capture both essen-
tial usability and accessibility principles as part of the pattern language. Moreover, it 
allows for traceability, which allows one to trace whether a given pattern addresses a 
certain heuristic and vice versa. 
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Table 2. Sample Persona “Serge Lacroix” 

Serge Lacroix 

 

 
 
“I want to be able to find information online 
without having to ask my son for help” 

 
General Profile Serge is a 51-year old city worker. He lives with his wife of 30 years. He 

has three grown children and two grand-children. He is a blue-collar 
worker, and has been working for the city for over 25 years. He is wor-
ried about his retirement, and is careful with his spending habits. He has a 
decreased ability to read and write, although he is more comfortable with 
using numbers. For public service inquiries, he usually makes telephone 
calls. For figuring out banking and billing information, he gets help from 
his son. Through a new initiative with the city of Montreal, he heard 
about easy-access information on some websites, which is now support-
ing users like him. He is nervous about dealing with the internet, but he 
would prefer this over asking his son all the time for help  

Goals Professional: Maintain his job until retirement.  
Personal: Increase his savings, spend time with his grand-children.  
Application: Find basic information.  

Demographics Serge is a 51-year old male, with somewhat of a low family income. He 
has two financial dependents (his wife and mother).  

Knowledge and 
Experience 

Serge is a native French speaker. He has a low literacy level, and did not 
finish elementary school. He has little experience with computers and the 
internet.  

Psychological 
profile and 
needs 

He has an extremely high need for validation of decisions when interact-
ing with a computer system. He is somewhat of a reactive user, and has a 
low learning speed. He also has a somewhat high need for guidance 
during system interaction.  

Attitude and 
Motivation 

He has a negative attitude to IT, but an average level of motivation to use 
the system. 

Functional 
Limitation 

He belongs to a special user group, low literacy. 
 

5    Related Work 

The Web Content Accessibility Guidelines (WCAG) [4], published by the World 
Wide Web Consortium, are now in their second version and are the most widely 
adopted and recognized accessibility standards in the world. Nonetheless, they pose 
their own challenges for someone trying to test against or be guided by them [6]. 
Although there has been an effort to use simple, clear language, the resulting guide-
lines – and even their structure – can be somewhat impenetrable. The terms given to 
categorize issues are not always clear, and the way the categories break down is not 
always intuitive. This is particularly true of the area covered by each guideline and its 
criteria. The guidelines follow a hierarchy, each level increasing the complexity by a 
factor of 3 or 4. There are four principles, 12 guidelines, 38 success criteria (at level 
AA), and 100s of techniques and common failures. 
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As an antidote to the complexity of such guidelines, some have advocated for the 
use of accessibility heuristics, which can more briefly address many common short-
comings of design while ensuring a broader range of functional limitations are  
considered [6]. By incorporating accessibility heuristics into a common usability 
evaluation technique, the considerations of accessibility are more effectively brought 
into the user-centered design process. Such heuristics are more precise and succinct 
than guidelines: IBM’s 11 usable access heuristics [3], along with descriptive exam-
ples, easily fit on one page. Although these were considered incomplete and a work in 
progress when published in March 2009, it is easy to see why they have value for UI 
design. The language is more easily grasped and more memorable [3].  A primary 
challenge to heuristics is they are most effective as reinforcement for existing expert 
knowledge. Like guidelines, at a fundamental level they are only as effect as the per-
son employing them. The user still requires accessibility education. A second chal-
lenge is that while they will certainly lead to websites that are more usable for all, 
they will not necessarily conform to legislated guidelines. 

Another way of simplifying the adoption of WCAG guidelines and techniques is 
through the use of a mitigating design pattern language. In [7], Folgi et al. propose a 
design pattern language for accessibility. The approach maintains the hierarchical 
breakdown of the W3C standards, but seeks to provide it within a context more famil-
iar to usability architects. Because the authors base their model on the WCAG stan-
dards, they inherit some of the same problems with normalization. Thus, their model 
presents three broad, high-level categories – Multi-formal presentation, Easy Naviga-
tion and Interaction at user’s pace – but items in mid- and low-level categories can 
fall under more than one high-level category. Moreover, the low level patterns are 
analogous to techniques and are biased towards developer practices.  

The pattern classification scheme presented in this paper is in stark contrast to the 
approach by [7]. Instead of hierarchical nesting we propose classifying patterns ac-
cording to existing usability principles and accessibility heuristics. We believe that 
such an approach provides a more natural mapping and it allows for more flexibility 
as the constraint of grouping all patterns under a common root pattern is removed. 

6   Conclusion 

Usable Accessible Design is about designing usable software that addresses the po-
tential needs of all users in the user-centered design process − with special considera-
tion for users experiencing functional limitations. In this paper we broke with the 
predominant assumption that relates accessibility exclusively with persons with dis-
abilities and argued that accessibility concerns affect us all. Our wider definition of 
accessibility incorporates all sorts of functional limitations including physical, cogni-
tive, technological and environmental.  

We argued that existing accessibility standards, heuristics and principles, for web 
applications in particular, bias towards technical solutions.  These approaches attempt 
to address accessibility near the end of the software development lifecycle by identi-
fying shortcomings of a near-completion project. As such, they tend to be directed at 
developers and testers, encouraging a reactive rather than proactive approach. In order 
to overcome the bias, we proposed incorporating accessibility concerns throughout 
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the development lifecycle starting with the requirements phase using a pattern-
oriented design process.  

We presented patterns for usable Accessible Design which incorporate functional 
limitations as an additional pattern component. These functional limitations closely 
relate to the problem of the pattern and its context of use. It also serves as a driver to 
the solution of the pattern, which must address the functional limitation. As an illus-
trating example, we presented the Iconic Navigation Page pattern used to reduce the 
complexity of traditional navigation and is especially suited for users with, for exam-
ple, cognitive limitations, or users working in mobile environments.  

Finally, we proposed a classification scheme for patterns based on usability princi-
ples and accessibility heuristics. Based on the user’s needs and functional limitations, 
we can select patterns that are classified according to usability principles and accessi-
bility heuristics. Because patterns are a common UCD tool, the incorporation of func-
tional limitations into existing patterns can easily embed accessibility considerations 
into the process. We believe that such a classification simplifies the task of identify-
ing an appropriate pattern. As for future work, we plan to further refine the classifica-
tion scheme and propose a systematic process for selecting and applying usable  
Accessible Design patterns.  
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