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1 Introduction 
This Deliverable initially introduces, thoroughly explains and in detail describes the 

harmonized accessibility methodology (HAM) that has been defined and deployed in 

the context of the ACCESSIBLE project. HAM aims to harmonize existing 

collections of related design knowledge, such as guidelines, standards, etc., and 

thereby provide the grounds for defining ontology-based rules and implementing, 

within ACCESSIBLE and beyond, automated accessibility assessment of ICT designs 

and developments.  

 

In the beginning of the current Deliverable, appropriate contextual information about 

accessibility software design and development is presented. Key issues in 

understanding web accessibility, including its essential role in equal opportunity for 

people with disabilities, and approaching web accessibility by including people with 

disabilities throughout development, are addressed. 

 

The main part of this Deliverable deals with the way of correlating the key 

components of web accessibility that are on detail presented and clustered. This 

information will be levelled by the harmonized accessibility methodology, to be 

integrated within the ontology-based knowledge. Ultimately, within the Harmonized 

Methodology, ordinary developers will be supported through the development 

lifecycle (see Figure 1) and be enabled to conduct rapid, yet specialized, accessibility 

assessments focused on any relevant disability types, assistive technologies, 

platforms, and contextual conditions. This Deliverable will produced a methodology 

that can be implemented in the development of new technologies and assessment 

tools. 

 

Figure 1. Towards supporting ICT developers throughout the development lifecycle. 
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2 Introducing web Accessibility  
 

The potential for the software development products to improve people's lives and 

raise their standard of living is enormous. People with special needs, including 

impaired motor skills, weak visual acuity, and cognitive and learning disabilities, are 

a large and growing community with increasing interest in technology. They 

constitute a large percentage of the on-line community (approximately 10%), with the 

numbers expected to grow as the online services improve. Disable community is an 

under-serviced market that demands the same opportunities for Web access as 

everyone else.  

 

The world wide web provides a wealth of information, and the user population of the 

web is diverse, including users of all ages, educational levels, and levels of computing 

experience [1]. It provides opportunities to participate in society in ways otherwise 

not available. The goal of Web accessibility is to permit the maximum amount of 

people to enter and use each Web site. Some Web accessibility issues for the disabled 

community may include one or more of the following:  

Å Inability to see, some or all of the information  

Å Inability to hear, some or all of the information  

Å Inability to read, understand or process, some or all of the information  

Å Inability to use a mouse due to mobility limitations. 

 

Accessibility and ease of use for the elderly and the disabled has attracted a lot of 

attention during the last few years. This is strongly supported by the fact that an 

increasing number of governments are legislating towards promoting and enforcing 

equality of opportunity and of access for everyone within the economy and society 

(Inclusion) [2], including in terms of access to ICT and the evolving Information 

Society (eAccessibility) [3]. Soon after the appearance and early developments of 

assistive technology, such as screen readers, special interaction devices, etc., 

researchers and practitioners realised that access to a computer-based system is often 

denied to large numbers of potential users as a result of the systemôs design. In the old 

days, it was widely believed that the interaction ability of an individual is simply 

subject to his/her functional characteristics. Yet, we now understand that it is the 

design of system in combination with the functional characteristics of the user that 

renders the person able or unable to interact with it. 

 

Accessibility is not just a high-level theoretical goal. Currently, there are guidelines\ 

that web developers can follow so that their web sites can be accessible. For instance, 

the Web Accessibility Initiative (WAI) [4] provides guidelines, that have already been 

discussed in ACCESSIBLE in Deliverable 2.1 ñState of the Art Survey in 

Accessibility Research and Market Surveyò, called the Web Content Accessibility 

Guidelines (WCAG), to help developers make their web sites accessible [5]. The 

United States Government offers similar guidelines to web developers, which are 

included in the Section 508 initiative [6]. A more detailed description of these 

guidelines will also be presented on Chapter 5.1- Web Content, of the present 

Deliverable. In addition, automated software tools have been developed, that are 
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available to help the developers find accessibility flaws in web sites before the sites 

are publicly posted. These software tools include Bobby, RAMP, InFocus, and A-

Prompt, see Deliverable 2.1.  

 

Unfortunately, it is a fact that the majority of software development products and Web 

based information, facilities and services is unnecessarily inaccessible to people with 

certain disabilities, largely due to a lack of awareness of accessibility issues on the 

part of developers. Recent studies point out that large percentages (70ï98%, 

depending on the category of site) of web sites are not accessible. For instance, in 

recent studies, private and non-profit web sites [8], for-profit commerce web sites [9], 

US state web sites [10], and even US Federal web sites [11] were found to have major 

accessibility problems. Most websites have accessibility barriers that make it difficult 

or impossible for many people with disabilities to use them. And most web software 

tools are not sufficiently accessible to people with disabilities, making it difficult or 

impossible for them to contribute to the Web. Web accessibility is about removing 

those barriers so that people with disabilities can use and contribute to the Web.  

 

The stakeholders that have the greatest influence on currently-existing web sites are 

the webmaster and the web-designers. In this point we will present the results of a 

survey by Jonathan Lazar, Alfreda Dudley-Sponaugle and Kisha-Dawn Greenidge, to 

learn more about webmasters and their perceptions and knowledge on the topic of 

web accessibility. This survey was created, and data was collected from 175 

webmasters, indicating their knowledge on the topic of web accessibility and the 

reasons for their actions related to web accessibility [8].  

 

In general, the vast majority of developers today, by "tradition" (if not as a 

compromise), insist on designing their artefacts for the typical or so-called "average" 

users, trusting this as the best solution to cater the needs of the broadest possible 

population, as it has been presented in the previous Chapter. These are most probably 

the leftovers of last centuryôs anthropometry and the important role it played in 

industrial design, clothing design, ergonomics, and architecture, where statistical data 

about the distribution of body dimensions in the population were used to optimize 

products. Unfortunately, this approach when ported into the design of ICT, it 

eliminates our chances offered by the new medium (digital) to provide more flexible 

optimisations. In fact, this approach, typically employed in user interface design for 

quite some years, leads into excluding numerous ñoutliersò, such as non-expert IT 

users, the very young or the elderly, people with disability, etc. [12, 13]. As 

computers started to penetrate all aspects of our everyday lives, and becoming a 

critical asset for social inclusion, developers are eventually pushed by social or 

market needs towards broadening their user base, are often required to further 

"improve" their artefacts so that these adhere to generalised (i.e., average - again) 

usability and accessibility principles. 

 

Clearly, there is now a vast amount of knowledge available in the international 

literature concerning inclusive user interface design. Knowledge that is incarnated in 

guideline sets, standards, corporate guides, etc. Knowledge that is generic or specific, 

for example for the elderly, or for web or mobile interfaces, etc. As a result, 

developers are finding it difficult to locate and deploy effectively such knowledge in 

their development process. For instance, a web developer with no prior experience in 
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web accessibility engineering would find it extremely difficult to identify the 

differences between the WCAG 1.0, 2.0 and the Section 508 guidelines, would be 

uncertain about the actual types of users affected by each particular guideline, and 

would be confused, the least to say, by most of the checkpoints entailed. What 

happens if the developer would like to provide two alternative designs for the same 

task in order to cope with conflicting needs of two user types (e.g., see [14])? Not to 

mention that contemporary users increasingly desire and expect the delivery of 

interfaces that are highly tailored to their own needs, and hardly compromise on rigid 

designs for some imaginary "average" users. In such cases, how can an inexperienced 

developer identify which guidelines are most appropriate for each one of the 

alternative design? All these questions make clear the need for the envisioned 

methodology for harmonising design knowledge and rendering it easy to understand 

and apply for modern ICT designers and developers. 

 

Thus, the development of software requires specialised expertise and a strong effort 

from developers. With the additional encumbrance of taking into account different 

kinds of accessibility requirements, guidelines and best practices, and different 

implementation technologies (which by themselves might pose severe problems of 

delivering accessible applications), developers are faced with a daunting task. To this 

end, numerous sets of guidelines to help developers produce systems that are 

accessible and usable by elderly and disabled people have been recently proposed and 

put in practice. These range from very general guidelines to the very specific 

guidelines for Web user agents, authoring tools, and content developers.  

 

Nevertheless, it is questionable whether providing guidelines is an effective method 

for ensuring usable and accessible designs, since their usage alone requires specialised 

skills and since the provided guidance might be differently interpreted among 

developers and designers. Moreover, designers and developers are often required to 

select among a number of similar guidelines sets without clear understanding of 

which set is more suitable for their specific task at hand. Ultimately, the highly 

specialised skills required for developing accessible software sets aside most 

developers.  

 

To mitigate such problems, developers should be guided in their development process 

about accessibility concerns within ICT development. Thus, developers need a 

conceptual framework in which to situate disability-related guidelines, which they 

often do not have due to lack of experience with disabled population and their 

technologies. 
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3 Moving towards a Harmonized Methodology 

3.1 The overall ACCESSIBLE Project rationale 

Under the light of the above, and in response to the invitation to submit a proposal for 

7th EU Framework Programme for Research and Technological Development (FP7), 

the ACCESSIBLE STREP Project ñAccessibility Assessment Simulation 

Environment for New Applications Design and Developmentò aims to define an 

overall European Assessment Simulation Environment making extensive use of the 

latest available IT technologies and concepts. This will constitute the base for a future 

generalised European Assessment Environment that will allow producers of ICT to 

assess the effectiveness of the various ICT tools, understand their caveats, and where 

to enhance their design to ensure full accessibility. The outcome will reflect a quality 

mark for users of assistive ICT, who will be assured that the acquired ICT will fully 

meet their needs. More specifically, the ACCESSIBLE project will implement 

specific methodologies and tools for ensuring accessibility for designers and software 

developers. To contribute for better accessibility for all citizens, to increase the use of 

standards, and to develop an assessment simulation environment (including a suite of 

accessibility analysing tools for Web services and applications, JavaFX Script 

applications as well as developer-aid tools) to access efficiently, easily and rapidly the 

accessibility and viability of software applications for all end user groups (with 

disabilities or not). Figure 2 depicts the rationale of ACCESSIBLE. 

 

This chapter introduces the methodological approach (the ACCESSIBLE harmonized 

accessibility methodology - HAM) that has been determined [15] for the structured 

assessment of software developments and the definition of accessibility assessment 

metrics for people with disability.  

 

The framework aims to formalize conceptual information about:  

(a) the characteristics of users with disabilities, assisted devices, applications, and 

other aspects that should be taken into account when describing an audience 

with disability;  

(b) accessibility standards and associated checkpoints and guidelines; and  

(c) semantic verification rules to help describing requirements and constraints of 

users, and associating them to accessibility checkpoints. 

 

The proposed HAM is aimed to harmonize existing collections of related knowledge, 

such as guidelines, standards, etc. and provide thereby the grounds for describing 

ontology-based rules and implementing, within ACCESSIBLE, automated assessment 

of ICT designs and developments [16]. Ultimately, designers, webmasters, 

programmers, evaluators, etc. will be enabled to conduct specialized accessibility 

assessments focused on specific disability types, assistive technologies, platforms, and 

/ or contextual conditions.  
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Figure 2. Overview of the ACCESSIBLE projectôs rational and objectives. 
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3.2 Disability type and ICF: A starting point towards 
harmonisation 

As mentioned above, the main objective of this work is to provide a methodology for 

harmonising existing design knowledge and structuring it into a way (following an 

ontological approach) that will allow its exploitation. But, where can we start from to 

achieve this? Design knowledge is in numerous forms and often consolidated / 

generalized, thus difficult to directly relate items to specific disability types, assistive 

technology, or other contextual parameters. For instance, the generic W3C instruction 

ñEnsure user control of time-sensitive content changesò cannot easily related to 

specific user types.  

 

To this end, we decided to place the Disability type at the core of our methodology 

and correlate it with International Classification of Functioning, Disability and Health 

(ICF) approach. The International Classification of Functioning, Disability and 

Health, known more commonly as ICF, provides a standard language and framework 

for the description of health and health-related states. Like the first version published 

by the World Health Organization for trial purposes in 1980, ICF is a multipurpose 

classification intended for a wide range of uses in different sectors. It is a 

classification of health and health-related domains, domains that help describing 

changes in body function and structure, what a person with a health condition can do 

in a standard environment (their level of capacity), as well as what they actually do in 

their usual environment (their level of performance). These domains are classified 

from body, individual and societal perspectives by means of two lists: a list of body 

functions and structure, and a list of domains of activity and participation. In ICF, the 

term functioning refers to all body functions, activities and participation, while 

disability is similarly an umbrella term for impairments, activity limitations and 

participation restrictions. ICF also lists environmental factors that interact with all 

these components.  

 

ICF is WHOôs framework for health and disability [International Classification of 

Functioning, Disability and Health (ICF), ISBN 92 4 154542 9 ï see [17]. It is the 

conceptual basis for the definition, measurement and policy formulations for health 

and disability. The list of domains in ICF becomes a classification when qualifiers are 

used. Qualifiers record the presence and severity of a problem in functioning at the 

body, person and societal levels. For the classifications of body function and 

structure, the primary qualifier indicates the presence of impairment and, on a five 

point scale, the degree of the impairment of function or structure (no impairment, 

mild, moderate, severe and complete). In other words, ICF classifies body functions 

(see Table 1), as the physiological functions of body systems (including psychological 

functions) and thereupon, impairments, as problems in body function as a significant 

deviation or loss. 

 

What is interesting about the ICF classification for our work in ACCESSIBLE is that 

the ICF body structures (BS) are not overlapping and are directly related to 

impairments, thus can be directly linked to (a) disability / user types, (b) human-

computer interaction limitations, (c) specialized design guidance (guidelines, 

standards, etc.), assistive technologies, etc. This is explained in the following section. 
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Table 1. Excerpt of the ICF List of Body Functions (some examples). 

 
 

Ç MENTAL FUNCTIONS 
Ç Consciousness 
Ç Intellectual ( incl. Retardation, dementia)  
Ç Attent ion 
Ç Perceptual functions  
Ç é 

 
Ç SENSORY FUNCTIONS AND PAIN 
Ç Seeing 
Ç Hearing 

 
Ç TOUCH FUNCTION 

 
Ç VOICE AND SPEECH FUNCTIONS 

 
Ç NEUROMUSCULOSKELETAL AND MOVEMENT RELATED FUNCTIONS 

 
Ç é 

 

ICF puts the notions of óhealthô and ódisabilityô in a new light. It acknowledges that 

every human being can experience a decrement in health and thereby experience some 

disability. This is not something that happens to only a minority of humanity. ICF 

thus ómainstreamsô the experience of disability and recognizes it as a universal human 

experience. By shifting the focus from cause to impact, it places all health conditions 

on an equal footing allowing them to be compared using a common metric ï the ruler 

of health and disability. 

 

The following diagram is a representation of the model of disability that is the basis 

for ICF. 

 
Figure 3: ICF disability model presentation. 
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As the diagram indicates, in ICF disability and functioning are viewed as outcomes of 

interactions between health conditions (diseases, disorders and injuries) and 

contextual factors. 

Among contextual factors are external environmental factors (for example, social 

attitudes, architectural characteristics, legal and social structures, as well as climate, 

terrain and so forth); and internal personal factors, which include gender, age, coping 

styles, social background, education, profession, past and current experience, overall 

behaviour pattern, character and other factors that influence how disability is 

experienced by the individual. 

 

The figure identifies the three levels of human functioning classified by ICF: 

functioning at the level of body or body part, the whole person, and the whole, person 

in a social context. Disability therefore involves dis-functioning at one or more of 

these same levels: impairments, activity limitations and participation restrictions. The 

formal definitions of these components of ICF are provided in the box below. 

 

Table 2. ICF components and definitions 

Body Functions are physiological functions of body systems (including 

psychological functions). 

Body Structures are anatomical parts of the body such as organs, limbs and their 

components. 

Impairments are problems in body function or structure such as a significant 

deviation or loss. 

Activity is the execution of a task or action by an individual. 

Participation is involvement in a life situation. 

Activity Limitations are difficulties an individual may have in executing activities. 

Participation Restrictions are problems an individual may experience in 

involvement in life situations. 

Environmental Factors make up the physical, social and attitudinal environment in 

which people live and conduct their lives. 

 

In conclusion, ICF offers an international, scientific tool for the paradigm shift from 

the purely medical model to an integrated bio-psychosocial model of human 

functioning and disability. It is a valuable tool in research into disability, in all its 

dimensions impairments at the body and body part level, person level activity 

limitations, and societal level restrictions of participation. ICF also provides the 

conceptual model and classification required for instruments to assess the social and 

built environment. 

 

ICF will be used by persons with disabilities and professionals alike to evaluate health 

care settings that deal with chronic illness and disability, such as rehabilitation 

centres, nursing homes, psychiatric institutions, and community services. 

 

ICF will be useful for persons with all forms of disabilities, not only for identifying 

their health care and rehabilitative needs, but also in identifying and measuring the 

effect of the physical and social environment on the disadvantages that they 

experience in their lives. 
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3.3 The ACCESSIBLE Harmonised Accessibility Methodology 

 

The Accessible Harmonized Methodology is an attempt of harmonising each 

ACCESSIBLE area separately, by correlating all their components, in the beginning 

one by one and finally all together. This is a human oriented methodology and that is 

why the disability type and classification have been placed its kernel. Despite this 

fact, the current methodology has been developed in a way that can be used in all 

possible ways and also vice versa, in order to induce the respective results and cover 

the addressed needs of all users. 

 

The basis of this methodology is the disability types that have been established in 

Deliverable 2.2a ñUser needs and System Requirements Specificationò. In order to 

avoid any overlapping between the disability groups, the need of following a top-

down approach, is essential. The solution to this need has been raised by using the 

ICF classification, 

 

As mentioned above, ICF provides a concrete classification of impairments of the 

body structures, which ensures no overlapping. In this way, experts in ACCESSIBLE 

can work on linking user types (e.g., disability types) to certain ICF body structures 

and their related impairments (e.g., see Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Using the ICF classification as a base for harmonizing multiple user types. 

 

After that first step, experts in ACCESSIBLE have worked on deriving a 

classification of interaction limitations based on the disability type and ICF 

classification core. The interaction limitations are, in essence, a detailed explanation 

of the functional limitations that derive from the disability types, and a presentation of 

the points that should be checked in order for a web site to be accessible for 

individuals with these disabilities. The way that disability types and ICF classification 

was correlated with the interaction limitations and barriers and difficulties involving 
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access to the Web for disable individuals, are further explained in the continuation of 

the current Deliverable. 

 

Later on, the link between the aforementioned components and the assistive devices is 

going to be performed. As it is illustrated in Figure 4, assistive technologies are 

correlated with the disability types, the ICF classification and further on with the 

interaction limitations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Towards translating ICF body structures into interactions limitations and there 

upon relating individual assistive technologies to specific body structures and / or to disability 

types.  

 

In addition, the ñtranslationò of the disability types and the ICF body structure 

impairments into interaction limitations further facilitates the linking of existing 

guidelines and heuristics from the literature to specific body structures and thereby to 

user types (see Figure 5). Although, it is often very difficult to understand what type 

of user benefits the most from a given guideline (because it hard for inexperienced 

developers to understand a disability or itôs the effects), it is much easier to correlate a 

guideline to an explicitly described interaction limitation. Such as the guideline for 

using specific colour ranges can be easily related to an interaction limitation ñcannot 

see yellow, red or greenô on a screen but to the user type with a certain colour 

deficiency such as protanopia. 
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Figure 6: Towards harmonizing design guidance with assistive technology and user types. 

 

At last, but not least, the above workplan, allows us to implement assessment rules 

that are derived from one or more guidelines, and use the above classification 

(organised into an ontology) in order not to lose track of which user types do benefit 

and which assistive technologies are affected (see Figure 6). Ultimately, in this way, a 

developer will be in the position to initiate an assessment by defining (alone) any one 

of the following: User Group(s), Guidelines collection(s), Assistive technology(ies), 

or any other classification that can be integrated into this schema. This step is going to 

be realized, describe and presented in Deliverable 3.2 ñBest Practices Catalogueò that 

is the output of the HAM. 

 
























































































































































































































































































































































































