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Abstract. This paper describes the evaluation framework developed in the 
ÆGIS IP project (Open Accessibility Everywhere: Groundwork, Infrastructure, 
Standards; http://www.aegis-project.eu) of the 7th European Framework Pro-
gramme, in the context of its overall User Centered Design plan, focusing on 
the experimental planning of its first out of the three scheduled evaluation 
rounds. The ÆGIS evaluation framework may serve as a valuable manual for 
testing in the overall eInclusion area, beyond the narrow context of the project.  
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1   Introduction 

The ÆGIS IP project (Open Accessibility Everywhere: Groundwork, Infrastructure, 
Standards; http://www.aegis-project.eu) of the 7th European Framework Programme 
seeks to determine whether 3rd generation access techniques will provide a more ac-
cessible, more exploitable and deeply embeddable approach in mainstream Informa-
tion and Communication Technologies (ICT) 1. This approach is being developed and 
explored with the Open Accessibility Framework (OAF) through which aspects of the 
design, development and deployment of accessible mainstream ICT will be addressed. 
OAF will constitute a comprehensive, holistic approach to programmatic support for 
assistive technologies to provide embedded and built-in accessibility solutions, as 
well as toolkits for developers, for “engraving” accessibility in existing and emerging 
mass-market ICT-based products, thus making accessibility open, plug and play, per-
sonalised and configurable, realistic and applicable in various contexts.  

ÆGIS is targeting users with visual, hearing, motion, speech/communication and 
cognitive impairments, elderly persons (since, as aforementioned, functional impair-
ment increasingly appears in old age), as well as developers of ICT infrastructures, 
applications and services and relevant stakeholders and groups with interest in design 
processes (public or private, institutional or community groups) and aims to develop 
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open source based generalised accessibility support into the major mainstream ICT 
devices/applications domains, namely the desktop applications area, the rich internet 
applications (RIA), and the Java-based mobile devices domain. 

One of the very first activities of ÆGIS was a state of the art undertaken regarding 
the European Assistive Technology (AT)  industry and the availability of past (Euro-
pean) surveys and data regarding the usage of and satisfaction with AT of end users 5. 
As shown from this literature survey, AT is widely used, and in many cases has im-
proved the life of many end-users. However, data seems to indicate that a majority of 
the people with disabilities (people with vision impairments seemingly being an ex-
ception) do not use AT, or are simply unaware of existing AT, may lack appropriate 
training to properly use it and, if they do, are often disappointed with what it offers in 
relation to what they need. All findings emerging from this survey, like the lack of lo-
cal language versions of AT or a common policy regarding reimbursement schemes, 
etc. were cross-checked and confirmed with the findings of the studies undertaken by 
the project. However, they constitute some first evidence that User Centred Design 
(UCD) is necessary in the context of AT/AAC prototype development in order to 
place the end user, user organisations, & support teams at the fulcrum of the overall 
iterative design and testing process. This is essential for a genuinely iterative ap-
proach to AT/AAC design and is being strictly followed within ÆGIS.  

This paper presents the evaluation approach established and followed in ÆGIS, as 
an integral part of its UCD implementation plan developed in the project, in order to 
accommodate the evaluation of the project Open Source Software (OSS) solutions 
from the end-user point of view and beyond.  

This paper is structured as follows. The second Chapter provides an outline of the 
targeted end-users and other users of the project outcomes, the third Chapter presents 
in short the ÆGIS UCD plan overview, a stage of which is the iterative design and 
development stage, the fourth Chapter presents the evaluation framework and exp 
erimental planning, focusing on the first evaluation round conducted, and the fifth 
Chapter discusses the benefits and added value of the plan described herein.  

2   Targeted User Groups 

The number of people with disabilities in Europe is estimated to be between 10% and 
15% of the total population (between 50 and 75 million people in the EU27), which 
gives an idea of the number of Europeans at risk of exclusion, as well as the number 
of potential beneficiaries of accessible Information and Communication Technologies 
(ICT). The prevalence of both disabilities and other minor functional limitations is 
strongly related to age. Thus, the already high level of demand for eAccessibility so-
lutions will increase substantially with the ageing of the population. In the meantime, 
the ageing population in Europe is the most important demographic process in recent 
years and it is expected to increase sharply over the coming years due to two main 
factors: the increase in life expectancy and falling birth rates. The findings of Labour 
Force Survey and other surveys indicate that disability increases with age; approxi-
mately two-thirds of disabled people are elderly. On the basis of these facts, the ma-
jor end-user groups targeted in ÆGIS, affecting its UCD, are the following:  
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• Mainstream ICT devices and services developers, which they will use the ÆGIS 
OAF and tools to build accessible applications and services. In the context of the 
ÆGIS project there are several clusters of developers considered, such as develop-
ers or Assistive Technology (AT), of operating systems, of mainstream applica-
tions, of web content, of mobile applications, accessibility evaluators and manufac-
turers. 

• People with disabilities, including the elderly: constituting the direct users of all 
accessible services and applications resulting from ÆGIS. The types of disabilities 
or diversity in functioning are targeted within the project are blind and low-vision 
users, users with motor impairments(upper limb), cognitive impairment, users with 
learning difficulties, hearing, speech and communication impairments. As a com-
plement and transversally, older people are being taken into account, above all in-
sofar, as functional impairment increasingly appears in old age. It should be also 
noted, that throughout the project and especially during the phase of personas con-
struction (see following Chapter), some combinations of the above groups (to rep-
resent persons that have multiple impairments) have emerged (and have been also 
represented in the project pilots).  

• Other stakeholders and groups with interest in ÆGIS design processes, public 
or private, institutional or community groups, such as organisations and tutors of 
people with disabilities and elderly people, service providers (mobile connectivity 
and applications, web content providers, training institutions), resellers of software 
and other assistive technology, AT research centres, Public bodies/Government 
and governmental agencies, standardisation bodies, health care and emergency 
support service providers, public / private social security service providers and in-
surance companies. 

3   ÆGIS UCD Plan and Starting Point for Evaluation 

The UCD implementation plan of the project constitutes the cornerstone of all its 
phases’ work, starting from the user needs and modelling phases to the iterative design, 
development and evaluation of the ÆGIS outcomes. Emerging after a thorough litera-
ture survey and identification of all applicable methods for each UCD phase, it consti-
tuted the basis for the framework for the iterative evaluation of the project outcomes, 
in three phases and 4 test sites (Belgium, Spain, Sweden and in the UK).  

The UCD implementation plan as proposed by ÆGIS has four sequential phases. 
In the first phase, analysis of the users (both end-users with disabilities and develop-
ers and experts), their tasks and their contexts are the main focus. Based on these 
analyses, insight in the problems and needs of the users are collected. Central to phase 
two is the translation of these problems and needs into a format which can be used 
throughout the remainder of the project, such as personas, use cases, user scenarios, 
user requirements, conceptual models, etc. In the third phase, the conceptual models 
will be developed into prototypes in an iterative, co-design approach. The prototypes 
of increasing fidelity will be iteratively evaluated with users. In the fourth phase,  
the final, working prototype which is the result of the previous phase is tested in the 
field. The four phases are schematically presented in Fig. 1. The interdependencies 
between the research activities are indicated in the overall context of the iterative 
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process. The four phases are followed for each of the ÆGIS application domains (i.e. 
mobile, desktop, Rich Internet Applications). When possible, the UCD activities will 
run in parallel for each of these domains, or will be combined. For instance, in the 
first phase, the user, task and context analysis have been conducted simultaneously 
for all application domains.  
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Fig. 1. The UCD phases and the interdependencies between the research activities as defined by 
ÆGIS 4 

The first two phases of the UCD plan are the ones that correspond to the overall 
“Modelling the User” stage of the project, as indicated in the following figure. On 
the other hand, the third and fourth phases of the UCD plan constitute the “Iterative 
Design and Development” stage of the project. It should be mentioned that the ap-
plicable for ÆGIS UCD techniques in each phase have emerged from an extensive 
literature survey held in the early beginning of ÆGIS project 4. All tangible results 
of UCD Phases 1 and 2, encompassing the ÆGIS Use Cases, Personas, application 
scenarios and conceptual models, have constituted the basis for the specific applica-
tion scenarios and experimental plans that have oriented the evaluation of the 10 
first prototypes of ÆGIS in the first round of evaluation, that took place from May 
2010 until end of July 2010. This has been only the first of the three evaluation 
rounds that are scheduled in the project in the context of the iterative design and 
development stage. 
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4   Iterative Evaluation Framework and Experimental Planning 

4.1   Iterative Evaluation Framework 

ÆGIS has developed a horizontal evaluation plan involving several sequential iterative 
heuristic evaluations that involve both experts (representing various stakeholders 
groups) and end-users (users with disabilities and developers), as appropriate, at vari-
ous stages of the development lifecycle of all the proposed prototypes and applica-
tions. Sequential evaluations involve a series of evaluation techniques that run in  
sequence, such as contextual inquiry, naturalistic observations, performance testing, 
technical validation on the hand, etc. 3. 

The iterative nature of testing will be one of the core concepts that will be main-
tained throughout the project. More specifically, ÆGIS is committed to build user-
based and technical validation into all stages of the development lifecycle, from the 
very first prototypes until the pre-release stage; this is the major reason for scheduling 
3 evaluation rounds and one final demonstration phase in the context of the project. 
After each phase, the evaluation outcomes will provide valuable feedback to various 
design and development teams of the project, whereas the experience to be gained by 
a number of spread evaluation groups will be consolidated and documented appropri-
ately in order to serve as reliable, yet raw, input to standards and exploitation plans. 

4.2   Applicable Evaluation Categories 

As currently identified, the applicable evaluation categories of ÆGIS are namely the 
technical validation, conducted by the developers, the Human Factor assessment, en-
abled through the participation of end-users (developers and users with disabilities) 
and several types of experts, whereas socio-economic assessment and impact assess-
ment will be performed off-line, utilising feedback by the three evaluation rounds like 
Willingness to Have (WTH) and Willingness to Pay (WTP) data (to be gathered 
mainly from the 2nd and 3rd evaluation phases). The high-level objectives of the four 
targeted evaluation types are presented in the table below, whereas, in each case, the 
user groups involved directly or indirectly in the type of evaluation are indicated.  

4.3   First Evaluation Phase Prototypes and Experimental Plans 

In the context of the first evaluation round, 10 prototypes have been tested with users 
and 5 of them also underwent a technical validation.  During the first 12-16 months of 
the ÆGIS project, there have been 6 preliminary prototypes developed by the respec-
tive development teams in ÆGIS, which reached an adequate maturity level in order 
to be included in the first evaluation phase of ÆGIS. These are namely the “Accessi-
ble Contact Manager and Phone Dialer”, the “Concept Coding Framework Ooo Sym-
bols”, the “DAISY Production”, the “GnomeShell Magnifier”, the “Haptic RIA 
maps” and the “ÆGIS RIA Developer tool”. In addition to the above prototypes, there 
were 4 concepts/prototypes developed outside of ÆGIS, selected to be tested in addi-
tion either because they were considered as basis for future relevant ÆGIS implemen-
tation, and as such, their evaluation was considered very critical to ÆGIS in order to 
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Table 1.  ÆGIS high level assessment objectives 

 

be decided if the project should comply or not with them and to which extent or be-
cause their testing practically constituted the first step of further development (as it is 
the case for Text To Speech sample files evaluation). These are namely the “Open 
Speech Access to the GNOME Desktop environment” by Sun/Oracle, the “AIM Real-
Time Instant Messenger” by AOL, the “Oratio for Blackberry” by RIM and, finally, a 
collection of some Text To Speech sample files for language evaluation.   

Before structuring the specific experimental plan for each prototype/solution, a 
manual that would serve as a supporting tool during the training and test sessions was 
developed per each, indicating: contact details of the development team in the project, 
reference to the corresponding project workplan items the respective work has been 
held, reference to the final official or internal documentation that reports the method-
ology and outcomes of this work, reference to the relevant Use Cases of the project, 
description of the aim of the prototype, clusters of users (following the projects classi-
fication presented in Chapter 2 of this document) addressed, short functional descrip-
tion of the prototype, technologies deployed, limitations/restrictions/dependencies, 
h/w and s/w requirements, guidelines for installation and use with specific interaction 
examples, and, finally, major mitigation actions to the most common problems that 
could arise during use and testing.  

On this basis, for each prototype/solution, a very specific validation plan has been 
designed, consisting of the following: 
• Regarding the Human Factors Assessment: HF Research Hypothesis (applicable 

for 1st Phase); experimental plan outlining the key indicators, the metrics and ways 
of measurement, as well as the success thresholds set by the AEGIS Consortium 
per high level objectives for the HF assessment (presented also in section 4.2 of 
this paper), the overall process to be followed, and, finally, the tasks that would 
orient the performance testing phase.   
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• Regarding the Technical Validation: Technical validation research hypothesis 
(applicable for 1st Phase), main technical evaluation objectives, key indicators, 
measuring tools and success thresholds, measuring conditions and short description 
of the technical validation (in lab).  

In addition, it was specified which test site would test which prototype/solution with 
which cluster of users and number per each, whereas, for the technical validation, it 
was defined who the technical validation conductor and site would be (in most cases 
it was the original development team itself).  

4.4   First Evaluation Phase Human Factor Assessment  

Having as starting point the results of the first two UCD phases, as aforementioned, an 
investigation has been held, of all-applicable for ÆGIS evaluation-techniques, ap-
proaches and tools. As such, the most relevant to the specific prototypes of the 1st 
evaluation phase, techniques and tools, both conventional and novel, have been identi-
fied in the context of the validation plans of the first phase. The evaluation approach 
followed in ÆGIS has encompassed all types of users that are interfering directly or 
indirectly with its solutions (discussed in Chapter 2).  

After the awareness of the scope of the evaluation, the completion of the consent 
form (in line with the concrete Ethics Policy established in the project) and the con-
duct of the training session, the users were asked to fill-in a pre-test form (different 
per prototype).  

ÆGIS has tried to gather both subjective and objective measurements; not aiming 
to evaluate the users' performance; on the contrary targeting to evaluate the systems' 
performance through users' interaction with them. As such, a combination of contex-
tual inquiry and performance testing took place, where the users were asked to per-
form designed interaction tasks (varying according to their type of impairment) with 
the ÆGIS prototype/proposed solution. The starting point for the tasks description has 
been the initial project Use Cases, Personas, application scenarios and conceptual 
models of the “Modelling the User” stage of the project. For each performance step-
wise testing scenario developed per prototype, recommended execution times were 
defined for each step, to serve as thresholds for later analysis. On the basis of the sce-
narios, service diaries were developed to allow the testing supervisors to keep track of 
the performance testing. The respective tasks descriptions were given to the users by 
voice and written (when not prohibited by the type of impairment) prior to the testing 
(during the training phase).  In all cases, besides the TTS sample files for evaluation, 
the Think-Aloud protocol was applied. Also, in the case of the AIM prototype, the 
Co-discovery protocol was applied to every pair of users, because, since it is a real-
time-text communication tool, it was considered interesting to monitor the interaction 
of each user with the application when both are using it at the same time.  

After the performance testing was over, the users were asked to fill in a post-test 
form, which consisted of 3 standard scales (one for user acceptance, one for accessi-
bility evaluation and one for workload evaluation) and prototype-specific questions. 
In cases that the users could not read or unable for any reason to answer the question-
naire, an interview was applied on the same questions, whereas, whenever applicable, 
sign language interpreters were engaged in the test sites to interact with the user  
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(following the principles of the Ethics Policy of the project).  In general, it is impor-
tant to highlight that, although the questionnaires (both pre- and post-) were handed 
in printed (or other type according to impairment) form to the users, each case was 
handled individually in a form of interview and, if needed, more comments and 
open questions were asked in addition by the interviewer that were written down for 
further consideration during the consolidation of results. It should be noted that 
there were cases that different questions had been formulated for different user 
group even for the same prototype, both in the pre-test as in the post-test question-
naires. 

Closing the evaluation, focus groups were formulated, locally in each test site, 
consisting of experts, advanced users acting like experts, evaluators, tutors, trainers, 
etc.  Each focus group was guided by one moderator, coming from the respective 
test site. Each focus group session was initiated by the presentation of the prototype 
(or the prototypes) by the moderator. Then, the participants were invited to play 
with the prototype freely. After that, the moderator posed some key questions to the 
participants in order to raise an open discussion (varying per prototype). Notes were 
kept by the moderator (or an assistant) during this process. In some cases, the focus 
group discussion was also videotaped, with the permission of the participants. At 
the end, a short questionnaire was completed by each focus group participant (dif-
ferent questions corresponding to each prototype). In order to facilitate the modera-
tors’ task, specific guidelines were issued in advance.  

Last but not least, an important aspect of the ÆGIS research and development 
activities, and, more specifically, of the evaluation activities to be conducted is the 
monitoring of compliance to the project's ethics policy concerning them. An Ethics 
Policy has been established in ÆGIS, according to which, evaluation, among other  
activities, should be fully compliant. Local Ethics Committees have been formu-
lated locally in each test site to apply the Ethics Manual developed and monitor the 
trials adherence to that 2.  Part of the Ethics Policy developed in the project was the 
instantiated consent forms and issue of processes to be followed for each type of 
impairment user group (during training and testing sessions). 

4.5   First Evaluation Phase Technical Validation 

On the other hand, the developers themselves, in the context of the technical valida-
tion, have also measured (to the extent enabled by the maturity of the prototypes) 
their systems' performance and their results have been compared and consolidated, 
when similar, to the user trials' results. Again, a very specific technical validation 
plan has been formulated for each prototype to undergo a technical validation, iden-
tifying technical key indicators (applicable for this phase), measuring ways and 
tools and success thresholds for each metric. However, it should be noted that all 
aforementioned will be better performed in the second and third evaluation round of 
the project (although planned also for the first one and partially executed). The  
improved fidelity of the 1st phase prototypes and the additional Me-Fi to Hi-Fi pro-
totypes that will be tested in the 2nd phase will enable the incorporation of more  
sophisticated measurements and tools for them and, as such, more valuable results. 
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4.6   First Evaluation Phase Participants and their Recruitment 

The 10 prototypes have been evaluated in total with 185 users with impairments and 56 
experts of various types (e.g. tutors, accessibility evaluators, consultants, etc.) and 7 
developers (which tested the AEGIS RIA developer tool).  Tests have been conducted 
across 6 test sites (and 4 countries), namely in Belgium by EPR and KUL, in Spain by 
FONCE, in Sweden by SU-DART and in the UK by ACE and RNIB. It should be 
noted that users of each test site tested more than one prototype, which implies that the 
number of the testing sessions has been much higher than the absolute number of users 
participating in the assessment.  

The approach followed for the participants' recruitment was defined from the early 
beginning of the project, on the basis of a series of selection criteria, with thresholds 
(as minimum acceptable %) defined per each. The selection criteria were tackling with 
gender (targeting as much as possible equal representation of male and female; 40% 
acceptable minimum), age (25% in 18-34 and 35-54 years old groups and 15% in >55 
years old group), previous experience in using mobile (60%), previous experience in 
using computers (70%),  previous experience in using internet (40%), previous ex-
perience with AT (50%), participation in similar activities (30%). Finally, it should be 
mentioned that, from the early beginning of ÆGIS, it has been decided to engage at 
50% the same users across all evaluation rounds and studies. 

5   Conclusions 

The current paper presents the evaluation framework established in ÆGIS FP7 pro-
ject, in the context of its iterative UCD plan, aiming to support its testing activities 
that have and will be performed in three evaluation rounds and one final demonstra-
tion phase. Focus has been mainly the first evaluation round of the project, in the con-
text of which, 10 OSS prototypes/solutions have been tested. The experimental plans, 
the testing and participants recruitment and ethics processes followed have been ex-
plained in short.  

The first evaluation round has been completed and the results consolidation, both 
from the technical validation and human factors assessment testing with users, is 
available. The 10 prototypes have been evaluated in total with 185 users with impair-
ments and 61 other users, representing various types of experts (e.g. tutors, accessibil-
ity evaluators, consultants, etc.) and developers.  Tests have been conducted across 6 
test sites (and 4 countries), namely in Belgium by EPR and KUL, in Spain by FONCE, 
in Sweden by SU-DART and in the UK by ACE and RNIB. 

It should be noted, that, although a very specific experimental plan and measuring 
tools have been developed for each of the solutions tested, the overall approach fol-
lowed has been common across all prototypes and across all test sites, in order to  
allow valuable comparisons in the later analysis of the results. Contextual inquiry, 
naturalistic observation techniques, performance testing and focus groups were the 
evaluation techniques deployed for the first evaluation round.    

The evaluation framework presented in this paper will be most probably revisited, 
according to the feedback derived during the first tests. The same is valid for the sup-
porting measuring tools. As such, the tests of the first round (and of each subsequent 
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round) will not only serve for the optimisation of the accessible solutions tested, but 
also for the optimisation of the evaluation framework and plan itself. To conclude, it 
should be noted that the usefulness of the evaluation framework established for the 
needs of the ÆGIS project is not limited to the relatively narrow context of the pro-
ject; on the contrary, it should be seen as a useful guide for testing in the whole eIn-
clusion area.  
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