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Abstract. Given the current trend of public procurement of accessible products 
and services, including software, there is a need for the suppliers to demonstrate 
that a software product conforms to accessibility requirements. This is called 
software accessibility conformity assessment. Today, the evaluation process, 
and the techniques and tools required to do this, is not as well defined as it is in 
other contexts, such as web accessibility. Based on our experience in evaluating 
accessibility, this paper outlines a set of requirements for a method of software 
accessibility conformity assessment. These requirements will apply across the 
four conformity assessment functions: selection, determination, review and at
testation, and, finally, surveillance. 
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1 Introduction 

There is an increasing demand for accessible software, driven especially by public 
policies on the public procurement of accessible products and services in the field of 
information and communication technologies (ICT). Some examples of public pro
curement policies are Section 508 of the United States' Rehabilitation Act [1] and the 
European Commission's Mandate M376 on standards supporting accessibility re
quirements for public procurement 

On this point, it is helpful to be able to define what "accessible software" means. 
There are international and national standards that do this. For example, the upcoming 
international standard ISO 9241-171 [3] defines accessible software requirements and 
recommendations. These requirements and recommendations are applicable to the 
accessibility of interactive systems and they address a wide range of software. They 
promote increased usability of systems for a wider range of users. 

In this context, it is extremely important to evaluate the extent to which software 
product accessibility conforms to the standards that are promoted by law in many 
countries. We will use the term "conformity assessment" to denote this idea, applying 
the ISO definition : demonstration that specified requirements relating to a prod
uct, process, system, person or body are fulfilled. This implies that "software accessi
bility conformity assessment" is the demonstration that accessibility requirements 
relating to software products are met. 



Unfortunately, the evaluation process, techniques and tools required to perform soft
ware accessibility conformity assessments are not as well defined as they are in the web 
context . Whereas there are plenty of traditional user-based usability evaluation meth
ods, which are good for evaluating effectiveness, efficiency and satisfaction during 
software product use, an alternative approach is needed for accessibility conformity as
sessment. The experience from web accessibility assessment indicates that some form of 
expert-based inspection and testing is better in this case, as discussed in 

To do this, it is essential to have a rigorous method for performing software acces
sibility conformity assessments to help public administrations in the process of public 
procurement. In ISO terms, this method is called "conformity assessment scheme", 
and should include rules, procedures and management activities. 

A related issue is tool support. Note that most software accessibility requirements 
and recommendations cannot be automatically evaluated. This requires the participa
tion of an expert human evaluator. Even so, we believe that tool support is extremely 
important for (1) supporting the global assessment process and (2) facilitating human 
evaluation of specific requirements and recommendations. 

The rest of the paper is structured as follows. Section 2 deals with software acces
sibility standards to be used as requirements for conformity assessments. Section 3 
describes related work on the evaluation of software accessibility. Section 4 presents 
the identified requirements for a software accessibility conformity assessment 
method. Finally, section 5 presents some conclusions and future work. 

2 Software Accessibility Standards 

There are several national and international standards in the field of ICT products and 
services accessibility. Some, such as the Spanish UNE 139802:2003 and the up
coming ISO 9241-171 , are software-specific standards. 

Accessibility is strongly related to the concept of usability. In fact, the ISO 9241-
171 definition of accessibility states that accessibility is the "usability of a product, 
service, environment or facility by people with the widest range of capabilities". 

The ISO 9241-171 requirements and recommendations are divided into four sec
tions: general guidelines (labels, names, user preferences, accessibility adjustments, 
operation control, compatibility with assistive technologies, closed systems), inputs 
(alternative input functions, keyboard focus, keyboard input, pointing devices), out
puts (general output, visual output, text and fonts, colour, window appearance and 
behaviour, audio output, text equivalents of audio, media and tactile outputs) and 
documentation (on-line documentation, help and support services). 

This software accessibility standard can be considered to be software's equivalent 
of the well-known recommendations developed by the World Wide Web Consor
tium's Web Accessibility Initiative for the web context. 

3 Software Accessibility Assessment 

It would appear to be possible to deal with software accessibility assessment in a 
similar way to user interface evaluation. According to Nielsen , the four basic ways 



of evaluating user interfaces are: automatically, empirically, formally, and informally. 
Looking at the current state of the art, there are no fully automatic methods, and for
mal methods are very difficult to apply and do not scale up well to handle larger user 
interfaces. Additionally, not all of the user interface evaluation methods are directly 
applicable for software accessibility conformity assessments. For instance, user tests 
are a common choice for evaluating accessibility, but this approach cannot demon
strate that a set of accessibility requirements are met. 

Other more appropriate methods are based on guidelines or checklists, but they, 
too, come up against difficulties. Traditionally, there have been three checklist-based 
ways of determining the accessibility of applications : 

1) An assistive technology can be executed while the application to be validated 
is running. This approach is valid for the software case, but requires addi
tional evaluation to cover the full set of accessibility requirements. 

2) Inspection tools can be used. They report the values of predetermined sets of 
GUI component properties. This approach is limited, given that it can inspect 
only a very small set of software accessibility requirements. 

3) There are validation tools that inspect source code to evaluate accessibility. 
This approach is not feasible in the software case, given the difficulties of 
correctly interpreting programming languages. 

Checklists only state the requirements to be met, but do not explain in detail how to 
evaluate these requirements. When human beings do the assessment, this lack of de
tailed procedures leads evaluators to put their own interpretation on things. This can 
end up in inconsistent results across a team of evaluators. 

Finally, as the research on accessibility progresses, existing sets of guidelines are 
updated and new sets are proposed by diverse institutions. These guidelines may be 
inconsistent with other guidelines. For this reason, tools should be provided to man
age guidelines, as proposed for the web domain. 

After surveying the state of the art in software accessibility assessment, we find 
that there is no broadly accepted method |. 

4 Requirements for a Software Accessibility Conformity 
Assessment Method 

The paper will provide a set of requirements that should be taken into account when 
defining software accessibility conformity assessment methods. The discussion will 
be based on our experience in evaluating software accessibility and on the work 
that is being carried out in response to the European Commission's Mandate M376. 

The ISO standards define a functional model for conformity assessments, based on 
the following four functions : 

1. Selection of the object of assessment (software in our case), the requirements and 
the methods for performing the other functions. 

2. Determination to gather full information regarding fulfilment of the specified re
quirements by the object of the conformity assessment or a sample thereof. 

3. Review and Attestation, consisting of final checking of the decision and the pro
duction of the statement of conformity. 



4. Surveillance, that is, systematic iteration of the assessment activities to assure the 
validity of the statement. Surveillance is optional and may be needed, for instance, 
when the object of conformity changes over time. 

4.1 Selection 

Selection involves planning and preparation activities to gather or produce all the 
information and input needed for the subsequent determination function This 
includes selection of the object of conformity assessment (sampling may be necessary 
to select a part of the entire object that is representative of the whole), consideration 
of the specified requirements and choice of the most appropriate procedures to be 
used for determination activities. The requirements we suggest for selection are: 

• Selection of the object of conformity assessment 
- The method should provide guidance about how to divide a software product 

into separate and simpler elements (user tasks, functions, steps, etc.) for evalua
tion. Typically software products are complex and, given that each requirement 
is typically determined for each individual element, need to be divided to facili
tate assessment process planning. In previous work we divided desktop 
operating systems (OS) into two main groups of functionality (task and file 
management), each with several user tasks (like get a list of running tasks, task 
switching, or elemental file operations). We then evaluated each requirement for 
each individual user task. 

- The method should also define sampling techniques to be used when the soft
ware product is too complex to be evaluated exhaustively. In complex software 
products (such as the OS evaluated in ) it is unfeasible, due to time and 
budget constraints, to fully evaluate the accessibility of each individual element. 
In these cases the method should drive the sampling process to guarantee that 
the final result of the assessment is representative enough. 

- The method should include tool support for decomposing the software product 
into individual elements and applying sampling techniques (if required) in order 
to ease and systematize the creation of a list of features to be evaluated during 
the conformity assessment. 

• Selection of requirements 
- The list of requirements should be based on international software accessibility 

standards to improve the applicability of the results in different contexts, to fos
ter international harmonization and to minimize trade barriers The recom
mended standard for software accessibility is the upcoming ISO 9241-171 
described above. In our previous work we used a preliminary version of 
this document, ISO TS 16071 , plus some requirements from Spanish stan
dard UNE 139802 , because ISO 9241-171 was unavailable at the time. The 
combined content of the other two standards covers most of the future stan
dard's recommendations. 

- The method should allow for the resulting checklist to be tailored to different strin
gency levels. ISO 9241-171, for instance, has two levels: requirements and recom
mendations A method for software accessibility conformity assessment should 



provide guidance for determining the applicability of requirements and recommen
dations to a given situation and for choosing the set of checkpoints that best suits 
the objectives of the conformity assessment. In our previous work, we chose to 
evaluate only the top-level requirements from the combination of ISO TS 16071 
and UNE 139802. This generated a checklist of 39 items 

- The method should include tool support for the management of the checklist, in
cluding the addition or removal of selected checkpoints based on ISO 9241-171 
requirements and recommendations. 

The selection of procedures to be used for determination activities will be dis
cussed in the next section, focusing on the determination function. 

4.2 Determination 

Determination activities are undertaken to generate comprehensive information re
garding the fulfilment of the specified requirements by the object of conformity as
sessment or a sample thereof. Some examples of determination activities are testing, 
inspection, auditing and peer assessment [4]. In the case of software accessibility 
assessment the most used types of determination activities are testing (by expert us
ers) and inspection. The requirements that we suggest for the determination function 
are: 

• The method should precisely define how to evaluate each of the checkpoints to 
assure maximum assessment objectivity and repeatability. In our previous work we 
observed a high degree of variability in results across different evaluators when di
rectly evaluating the checkpoints without a detailed testing procedure This 
variability could not be explained either by their previous knowledge of the two 
desktop OS or by the order in which they did the assessment. 

• The method should also clearly state the possible values of the evaluation of each 
of the checkpoints. In our previous work we used a set of five possible values: 
pass, fail, partial, unknown and not applicable which are considered to be suf
ficient for the task of accessibility assessment. 

• The method should include tools to help evaluators to assess specific requirements. 
Some existing examples are for the evaluation of colour contrast and for 
the evaluation of screen flickering. 

• The method should include tool support for recording ratings for each of the 
checkpoints applied to each of the individual software elements. This information 
will be used in the next stage (review and attestation) to produce the final result of 
the conformity assessment. Hera is an example of such a tool for the web con
text. 

• The method should provide support for workgroup-based assessment. Given the 
amount of time it takes to assess software accessibility, the determination will in 
many cases be performed by teams of expert evaluators. Accordingly, the method 
should provide support for dividing the workload between team members and for 
managing the progress made by the different evaluators, and the method should in
clude tool support for managing these workgroups. 



4.3 Review and Attestation 

Review constitutes the final stage of checking before taking the important decision as 
to whether or not the object of conformity assessment has been reliably demonstrated 
to fulfil the specified requirements. Attestation results in a statement in a form that 
most readily reaches all of the potential users. The requirements we suggest for this 
function are: 

• Review 
- The method should detail how to aggregate the results of evaluating separate re

quirements and overall assessments in order to provide support for the final re
view process and the decision about the accessibility conformity of the software. 
In our work we presented a simple mechanism, based on the idea of prioritizing 
the worst results: if any individual element of the software is not accessible, then 
the software is considered not to be accessible . Another more sophisticated 
example of results aggregation has been presented in UWEM . It takes into 
account the selection phase sampling and can produce an aggregated numerical 
result. This aggregation of results should be defined for individual and for 
workgroup-based assessments. 

- The method should incorporate tool support for aggregating the results. This 
tool could also detect inconsistencies found in the results that could be used to 
analyse the performance and reliability of the members of an assessment work
group. This is one of the lines of future work that we identified in the case of 
web accessibility evaluation 

• Attestation 
- The method should define how to provide a detailed attestation, containing both 

the aggregated result and the particulars of the evaluation of each checkpoint for 
each of the individual elements of the software product. The goal of such a re
port is not only to provide the final result of the assessment, but also to supply 
detailed information that developers can use to improve the product, or public 
procurers can apply to choose the most accessible product from a set of tenders. 
Examples of these reports are defined in the web context for UWEM and 
Hera Note also that the method should define templates for more or less 
detailed human-readable reports, from full reports to summaries. 

- The method should also enable the use of a machine-readable semantic language 
to represent the detailed results of the assessment. This type of representation 
could be used by software to make automatic comparisons of the accessibility of 
several software products or to compare the results generated by two different 
evaluators. An example of such a semantic language for the web context is 
EARL (Evaluation and Report Language) . This language could be adapted 
and extended to represent software accessibility reports. 

- Finally, the method should include tool support for the automatic generation of 
both human-readable and machine-readable reports, using the information gath
ered throughout the whole assessment process. This would ease the task of re
liably communicating the results. 



4.4 Surveillance 

Conformity assessment can end after attestation. However, in some cases, systematic 
iteration of the assessment functions may be needed to assure the validity of the 
statement resulting from attestation. The user needs drive such activities. For exam
ple, an object of conformity assessment may change over time. This could affect its 
continuing fulfilment of specified requirements. The requirements that we suggest for 
the surveillance function are: 

• The method should provide support for decision making on whether a software 
product requires surveillance or not This decision is typically based on the rate 
of change. One good example is current operating systems with auto-update fea
tures, making it necessary to reiterate the assessment to assure the validity of the 
attestation. 

• The method should also provide support for determining the rate of surveillance 
activities and for dealing with changes in the assessment result, especially in the 
cases when the statement has to be suspended or withdrawn 

5 Conclusions and Future Work 

Currently there is a need for rigorous methods for assessing software accessibility 
conformity against formal standards. As our experience has shown evaluators 
directly applying the guidance in these standards do not always get the same results, 
and there is likely to be inconsistency or uncertainty. 

In this paper we have presented a set of requirements for a software accessibility 
conformity assessment method that minimizes this problem. The requirements apply 
across the four conformity assessment functions defined by ISO/IEC 17000: selection, 
determination, review and attestation, and surveillance. Most of the requirements we 
presented are the result of our previous experience in the field of accessibility assess
ment. Our future work is to develop and test a method and its accompanying tools 
based on these requirements to support the future demands of accessibility conformity 
assessment in the field of public procurement. 
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