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Abstract
The design and development of technological solutions based on software for all types of people, including people with dis-
abilities, is still a pending issue in most software application development projects today. Situations like the 2020 pandemic 
drastically reflect how people with disabilities tend to be left outside the application design and construction guidelines. There 
are multiple initiatives and previous works that advocate user involvement from the beginning of the project; however, in 
this work, we go a step further by presenting a model for designing and constructing software applications (RiD—Respon-
sive inclusive Design) defined for inclusive software. RiD extends the involvement of the user with disabilities to the entire 
software life cycle, in different roles, and taking into account the changing nature of the user profile in the evolution of the 
product. This article also presents the EDICO case study, an accessible and inclusive scientific editor for the Spanish National 
Organization of the Blind (ONCE), which was successfully implemented applying the RiD principles.
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1  Introduction

The 2020 pandemic and lockdown has revealed difficulties 
in understanding what we can and cannot do in each phase 
of the de-escalation. It is difficult to know how to behave in 
the “new normal”, especially for people with disabilities. 
How will an autistic person, a person with Down syndrome, 
or a person with cognitive delay with low reading abilities 
and with concentration problems, know how to behave when 
something changes again in this new reality? Or a blind 

person? In Spain, the ONCE Foundation [12] has created 
a series of videos on its YouTube channel that aim to raise 
awareness, regarding the serious problem posed by the meas-
ures implemented without thinking about the diverse func-
tional diversity of people (example:#BarresimoCOVID). 
Other organizations have published lists of recommenda-
tions to make spaces more accessible and maintain restric-
tions due to the pandemic [44].

It is necessary to develop technological tools to explain 
these concepts in an understandable way, adding support 
elements to meet the new standards. There are many ways 
to develop these tools, but not all are correct. One can, for 
example, design and develop a tool for this purpose and then, 
once completed, apply a new development cycle to make it 
accessible, for instance, to visually impaired people. This 
is a wrong way of posing the solution to the problem. By 
doing so, the adaptation of the final application is affected 
by previous design decisions and both, the developers and 
the companies that will finance the project, will be forced to 
carry out two developments: first they will implement the 
application following a standard methodology, and then they 
will adapt it to make it accessible. This adaptation implies an 
increase in development costs, which means, in many cases, 
that it is not implemented to save costs.
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Another way is to develop the application with acces-
sibility as a design principle embedded in the development 
process. Application design stages with an active participa-
tion of people with disabilities, such as blind people, and 
people who tries to support inclusion in society, is a way to 
start in the right direction.

The model proposed in this article allows the comprehen-
sive design and subsequent effective use of technology by 
groups with disabilities. The user experience must necessar-
ily involve the design of specific aspects (inclusive subsys-
tems for hearing and vision disabilities, etc.), but the specific 
and individual usage patterns of these people and their envi-
ronment must also be taken into account. Technology must 
adapt to the intellectual level and functional independence 
of the individual, and not the other way around [45]. This 
model is what we call Responsive inclusive Design (RiD), 
and it consists of principles for the design, development 
and evolution of inclusive technology, applied to a software 
development life cycle framework. The model inherits and 
extends the design philosophy of RD (Responsive Design), 
transferring the adaptation of the system to the user, the 
person, and not the device. That is the reason for the R, that 
the system reacts (adapts) to the user and its functionalities 
in the same way that an RD application adapts (and reacts) 
to the graphical functionalities of the device.

This article is structured in the following sections: Sect. 2 
lists some of the relevant previous work with user-oriented 
design and concepts such as usability, as well as a sum-
mary of how development models and methods have been 
designed, and adapted to incorporate accessibility and inclu-
sion as key facets in the development of inclusive systems. 
Section 3 presents the details of the RiD model. Section 4 
describes a case study in which this model has been applied 
in the implementation of an accessible and inclusive sci-
entific editor, EDICO, in the field of education for visual 
impaired people. Section 5 provides the most relevant out-
comes from the case study. As a final point, conclusions and 
the future applications of this research are presented in 6.

2 � Related work

The need to propose software design and development 
methods that improve the success in the adoption of sys-
tems by the user has been analyzed by various studies. These 
researches seek insight into the factors that affect the rela-
tionship between user and technology.

In [9], an acceptance model is defined in which the 
approach consists of considering the perspective of the 
user’s beliefs, intentions and attitude as determining fac-
tors in the use of information systems. This model has 
been widely studied and criticized (e.g. in [20, 21]). In 
further studies, a change in orientation is observed, putting 

the user at the center of the analysis when assessing the 
usefulness of the systems, through the concept of usability.

The work of Brooke [4], who proposed the System 
Usability Scale (SUS) to measure usability, starts from 
the basis of taking into account the context of the user in 
the measurement of the system, understanding the context 
as the physical, organizational and social features of the 
user to whom the technological solution is addressed. This 
concept has subsequently been expanded by other works, 
where we find proposals to evaluate the degree of techno-
logical affinity through surveys as a tool to measure the 
user’s level of maturity in the use of the systems [10, 39].

Usability inspection methods have been used over the 
years to validate software design [15], some of these meth-
ods proposed by [30] include the Pluralistic walkthroughs 
as a way of collaborative work carried out by user repre-
sentatives, domain experts and developers [3].

Functional dependency is defined by [1] as “Functional 
independence is the ability to carry out activities of daily 
living safely and autonomously”. In [8], aspects such as 
the individual’s demographics, cognitive abilities and pre-
vious experience in the use of technology are evaluated in 
relationship to technology adoption as a factor for func-
tional independence. The findings could be applied in the 
proper design of training programs for technology users, 
specially for older people.

In recent years, the concept of usability has been 
expanded to encompass accessibility in technology when 
the user has some type of disability (e.g. in [22]). Today, 
there are standards and a collection of best practices for 
software development, which recommend user involve-
ment from very early stages of design (e.g. [17]). The 
research presented in [43] proposes the analysis of the 
context of use of the application, as well as the implemen-
tation of iterative development methods with assessment 
of user needs through prototypes in order to improve the 
design and development process. In turn, de facto industry 
standards for the development of accessible digital content 
have emerged, [7, 46], as well as accessible design guide-
lines from widely used software manufacturers (e.g., [25, 
37]). For website development, the concept of Responsive 
Design (RD) [2, 13] focuses on the device and the layout 
options provided by the technology.

However, there are still great challenges in meeting acces-
sibility goals for all and in the extensive use of accessible 
technology (e.g., [18, 34]). What are the reasons for this 
gap? According to the aforementioned study by Raja [34], 
there are several reasons. The lack of regulatory frameworks 
and the higher economic cost in developing accessible tech-
nology is one of them. The absence of awareness, knowl-
edge and capacity to develop these applications is another 
highlighted reason. Focusing on the latter, we see that there 
are reasons originating from the user herself (awareness, 



Universal Access in the Information Society	

1 3

knowledge) and from people dedicated to the implementa-
tion (development capacity).

One way to deal with this situation is to apply user-cen-
tered design from early stages in the development life cycle, 
which allows creating digital technology for people with a 
lower degree of maturity in the use of information technol-
ogy [23]. The work of [19] also highlights the need of a 
user-centric design strategies for people with impairments 
and presents a design model that considers user capability 
and the population profile.

In [41], a successful case study is presented, together 
with a design methodology for a self-service ticketing sys-
tem that involves users, in this case elderly people, in early 
stages of the design process. This project applies a design 
method that includes a user needs assessment based on the 
concept of self-efficacy (“in one’s capabilities to organize 
and execute the courses of action required to produce given 
attainments”).

In the specific case of assistive technology design applied 
to learning applications for students with disabilities, spe-
cifically with visual impairment, we found several previous 
works and experiences that apply the concept of user-cen-
tered design. Taylor’s study [42] reviews previous works on 
this subject, as well as various proposals and digital learning 
tools for this group of users, and proposes to apply the prin-
ciples of Universal Design in Instructions (UDI), such as the 
use of information perceptible through accessibility devices 
and tools (e.g., refreshable braille displays, screen readers, 
and screen magnifiers). The same authors also propose the 
equitable use of the content to ensure that access instructions 
are available in formats that allow an equal or at least similar 
use for students with different abilities and conditions.

Similarly, [38] proposes a development model for multi-
media software design for visually impaired students. It is 
based on the conversion of 2D and 3D models of the real 
world to an acoustic representation that the student can 
perceive. In this case, the design process begins with the 
identification of the students’ cognitive skills, for example, 
problem solving or drill-and-practice exercises on the com-
puter, such as those recommended in [14]. In addition to a 
model for the design of the application, the author proposes 
the use of special editors for students and teachers. The 
design process includes a usability assessment and evalua-
tion metrics about the impact on cognitive abilities. Among 
the recommendations proposed in this work is the applica-
tion of haptic and auditory technology as an alternative to 
traditional human-machine interfaces.

Another example that highlights the importance of an 
adapted design is found in [40]. The authors describe the 
work carried out in a wide-ranging project for the design 
and development of a prototype of an e-Learning system 
for mathematics students with visual impairments (ACED—
Adaptive Content for Evidence-based Diagnosis). They 

propose a reference framework for the design of adaptive 
programs, focused on students with visual disabilities for 
mathematics subjects, where the key to the design lies in the 
adaptation of the system to the student’s needs. The authors 
cover aspects of systems design, as well as the design of 
training content, learning instructions, and teaching methods 
for the user community. They propose adapting the content 
to the student’s needs through what these authors call micro-
adaptation (what content is presented) and macro-adaptation 
(how it is presented).

Focusing on the design process itself from the point of 
view of software engineering, many authors argue that soft-
ware engineering should incorporate the emotion experi-
enced by the user when using the system as a fundamen-
tal element of requirement engineering. They propose the 
use of “emotional objectives” as a type of requirements in 
Software design models, and analyze the impact of insuffi-
cient specification of requirements from various sources. It 
is therefore essential to achieve a design adapted to people 
with disabilities (visual in the case treated in this article), 
to allow the generation of these positive emotions and avoid 
emotions that provoke rejection ([6, 28, 29, 35]).

3 � Method

Any system that deals with disabilities must take into 
account the voice of the experts as well as that of the end 
users, the beneficiaries of that system. Unfortunately, 
this is not always the case and very often it is only con-
sidered after the development, in the testing phase. This 
approach (develop first, adapt later) leads the solution into 
an increased development cost motivated by disability. 
RiD, and other models based on the concept “inclusive by 
design”, propose to transfer that voice to the early stages 
of development, when it is simple and cheap to decide 
solutions that later serve their purpose because they are 
already adapted. RiD also proposes to include that opinion 
in all stages of development, from design, to system testing, 
through the intermediate stages. Care methodologies such 
as PCP (Person-Centered Planning) [32], which appeared in 
the 80s in the context of intellectual disability, used by many 
assistance associations, such as “Plena Inclusión” in Spain 
[24], show the power of involving people with disabilities 
in everything that is related to the development of solutions 
for their integration and normalization in society.

The RiD model follows a process approach to software 
development as proposed by the ISO/IEC/IEEE 12207 
standard [16]. Specifically, the processes of categories 
6.4 and 7.1 of the aforementioned standard covers the rec-
ommended activities from the conception and analysis of 
the user’s need, through the analysis of systems, design, 
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development, validation and testing, to the implementation 
and post-implementation verification.

RiD is, therefore, conceived as a model that follows the 
software life cycle approach [33, 36]. RiD particularizes 
existing models by applying User centric product design, 
and an iterative process with specific add-ons for disabled 
users: 

(a)	 the user is an active actor in the design and validation 
of the system from the beginning of the project;

(b)	 it is recommended to organize the development project 
based on iterative models in the design and verifica-
tion phases, involving users with inclusive needs and/
or field experts; and

(c)	 it promotes the design beyond the product delivery, 
including into the product design the changing nature 
of user characteristics over time (e.g. the degree of 
blindness that evolves over time).

RiD is aimed as a general model, but with specific imple-
mentation based on the characteristics of the user groups.

In order to achieve this, RiD defines ten specific prin-
ciples for the software life cycle and implementation of 
inclusive software applications. These principles govern 
the activities of the life cycle, from the conception of the 
software and the definition of requirements by experts in the 
field, through iterative design with the user, the joint work 
between disability experts and experts in the development of 
inclusive software, up to the controlled and guided deploy-
ment by experts and users with disabilities. It also includes a 
final phase dedicated to continuous improvement that guar-
antees that the software will remain valid and applicable 
even when the user suffers a change in the disability degree.

Figure 1 summarizes the fundamental aspects of the RiD 
model, and its principles are described in the following.

RiD01: Requirements defined by business experts, disa-
bility experts and inclusive technology experts The design 
of the software system is based usually on the application 
domain (e.g., computer solution for teaching and learning 
mathematics). For RiD applications, it should necessar-
ily be based on specific requirements defined by subject 
matter experts in user disability conditions, for exam-
ple, teachers or students with different levels of visual 
disabilities, and experts in inclusive technologies. This 
approach allows the alignment of functional and inclusive 
requirements.

RiD02: Iterative design RiD promotes iterative design 
in the Software life cycle, with design acceptance criteria 
conditioned on the active involvement of application domain 
experts and subject matter experts in disability (and/or user 
representatives with disabilities). In this sense, any software 
development with inclusive requirements should consider 
an iterative approach to refine the end-product until it aligns 
and meets criteria and requirements from all points of views.

RiD03: Multidisciplinary assessment of end-user cir-
cumstances The circumstances of the user must be analyzed 
from a multidisciplinary perspective using collaborative 
design and validation methods. It is of utmost importance to 
fully capture the user circumstances for inclusive software. 
Specifically in the context of RiD this entails: 

1.	 correctly capturing the current and future situation of 
disability (e.g., users with visual impairment who suf-
fer a degenerative disease that increases their degree of 
disability over time);

2.	 capturing the degree of maturity in the use of technolo-
gies by the potential user population; and

3.	 defining the requirements for the maintenance and inclu-
sive evolution of the product. If this user circumstances 
analysis approach is not carried out, the developed prod-
uct runs the risk of not serving its purpose in the future.

RiD04: Technical assessment of inclusive requirements (SW 
tool perspective) Within the iterative design stage, software 
engineers specialized in inclusive development are part of 
the team. Software experts perform a technical feasibility 
validation of the requirements.

RiD05: Immersive development The list of validated 
requirements moves to the construction phase. Software 
Engineers from the multidisciplinary team implement the 
requirements, in close collaboration with domain experts, 
applying a work format with direct involvement, even on-site 
with the expert user.

RiD06: Prototype-based validation by end-users The 
developments are based on prototypes, which are validated 
by end users or end user representatives. In case of find-
ing any non-conformity, it goes back to the iterative design 
validation phase.Fig. 1   RiD principles in the inclusive software life cycle
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RiD07: Controlled deployment The final product delivery 
is carried out by the client’s personnel in controlled deploy-
ments, which involve a third validation with the participation 
of users or representatives of selected users, before the defini-
tive deployment open to the entire user base.

RiD08: Sustainability Like “manufacturing” processes, 
product evolution processes are created by design to include 
people with disabilities in the role of support personnel. All 
deployment is accompanied by adapted and inclusive docu-
mentation, both for end users and for maintenance and prod-
uct evolution personnel.

RiD09: Ongoing assessment of product readiness for 
each individual user In parallel to the deployment, the con-
tinuous improvement phase begins. RiD establishes guide-
lines for subsequent maintenance, based on the continuous 
assessment of the product regarding its suitability for each 
individual user, through the capture of incidents reported 
by the end user.

RiD10: Expert feedback on product readiness Part of the 
continuous evolution phase is the capture of feedback from 
experts, and relevant users, regarding new functionality and 
specific functional improvements, and the analysis of user 
behavior, to provide insight into new opportunities for appli-
cation adaptation.

4 � Results: the EDICO case study

4.1 � About EDICO

EDICO arises from the need of the Spanish National Organi-
zation of the Blind (ONCE) for the creation of an acces-
sible and inclusive scientific editor. ONCE is a non-profit 
organization of general interest oriented to the integration 
into society of blind people, or people with other disabili-
ties, with the aim of improving their personal autonomy and 
quality of life.

EDICO is an editor designed by ONCE, and developed 
by the Complutense University of Madrid (UCM), so that 
students from scientific areas and with visual impairment 
can work both inside and outside the classroom [5]. Con-
ceived to be used from primary school to university courses, 
EDICO should allow both blind or visually impaired and 
sighted users to manipulate mathematical texts, as well as 
to represent chemical compounds, in the same way as with a 
notebook. EDICO should also allow the teacher to supervise 
the students’ work and prepare tests for them to take in a 
controlled and inclusive environment (Fig. 2).

4.2 � EDICO project development under the RiD 
model

Once the general idea of EDICO was specified, the design 
and implementation of EDICO began with the RiD model 

in mind from its earliest phase until the deployment of the 
final prototype.

The first step was to form the three project teams. 

1.	 ONCE Education Team is composed of two experts in 
the teaching and learning processes of visually impaired 
people. One of the experts was a sighted teacher of 
mathematics, physics and chemistry at the ONCE Edu-
cational Resource Center for blind people, and the other 
a blind mathematical professor.

2.	 UCM Technological Development Team is composed of 
four computer engineers, two junior computer engineers 
in charge of software development and two senior engi-
neers as supervisors.

3.	 ONCE’s Tiflotechnological Testing and Advisory Team 
is team formed by computer engineers and users affili-
ated with ONCE. They established the programming 
language, the environment, as well as the accessibility 
features. Formed by a senior developer, specialized in 
accessible technologies, and a testing team, specialized 
in systematic testing of software accessibility for blind 
people.

These work teams followed the work process shown in 
Fig. 3. This figure shows the 5 phases required to complete 
the project and the relation to RiD principles, which will be 
detailed in the following.

4.2.1 � Definition of basic requirement by experts stage 
(RiD01)

In this first phase, the ONCE Education group generates 
a general specification document that broadly includes the 
minimum functionality desired for EDICO, as described 
below: 

1.	 The first stable version should be available two years 
after the start of the project;

2.	 The program must allow the inclusion of blind people in 
the classroom for the following science subjects: 

(a)	 Mathematics

Fig. 2   General EDICO functionality
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(b)	 Physics
(c)	 Chemistry;

3.	 It must be designed to be used by blind, or visually 
impaired users, as well as by sighted people;

4.	 It should simplify the generation, completion and cor-
rection of exams for blind people by sighted teachers;

5.	 It must be able to adapt the interface to users with dif-
ferent degrees of visual impairment and knowledge (stu-
dents of different educational levels and teachers);

6.	 It must support screen reading software such as JAWS 
[11] and NVDA [31];

7.	 It must support the use of a braille display;
8.	 It should be available for Windows, Mac and Linux 

operating systems.

4.2.2 � Requirements validation and refinement stage 
(RiD02, RiD03, RiD04)

Starting from the basic requirements document generated 
in the previous phase, an iterative requirements validation 
stage is conducted. During this stage, two weekly meetings 
were planned, in which the different work teams studied in 
detail the initial requirements from a technical point of view: 

1.	 Attending the first of the two weekly meetings was 
attended by the ONCE education team, the UCM super-
visors, and typhlotechnology expert from ONCE. The 
objective of this meeting was to perform a first analysis 
of the feasibility, from a technological point of view, 
of every requirement specified by the ONCE education 
team.

2.	 In the second meeting, the entire technical team of the 
UCM, together with the typhlotechnology expert, evalu-
ated in detail the feasibility of the implementation of 
the requirements and designed the architecture to be 

developed, both at a technological and functional level, 
taking into account accessibility restrictions. On occa-
sions, during these meetings, possible modifications of 
the requirements were also raised in order to create a 
functional tool in a reasonable time.

It is relevant to note that, during this iterative stage, some 
aspects considered desirable by Education had to be modi-
fied, such as the support for the use of the NVDA tool, 
due to the integration problems of the revision system. 
Development also had to be limited to a single platform, 
Windows, using the Visual Studio IDE [27] and the C# 
programming language, since, unlike other development 
environments, offers specific functionality that greatly 
facilitates inclusive software development due to its inte-
gration with JAWS [26].

In the initial phase of EDICO, user profiles were speci-
fied in which the requirements of each user were estab-
lished. This does not generate different versions of the 
program, but adapts the program to the user who is going 
to use it. These profiles will adapt the contents to the need, 
for example, if we import a file in latex and we have set 
that we have the need for contrast, it will show it and work 
with the file with the corresponding adaptation. If the user 
profile is defined for a blind person, all the content of the 
program will be adapted with text labels that can work 
with the screen reader, as NVDA or JAWs, and will be 
displayed in Braille through the Braille Line.

4.2.3 � Iterative prototyping stage (RiD05, RiD06)

Once the final specifications had been defined, bearing in 
mind the feasibility of its implementation within the estab-
lished time limits, the EDICO editor was implemented in 
an iterative way.

For each module of the specifications that was being 
implemented, tests were carried out by two test teams: 

1.	 The sighted teachers of the ONCE Educational Resource 
Center (CRE) and affiliates belonging to the Braille 
Mathematics Commission, made up of blind experts 
in the area of mathematics. These tests were not only 
limited to verifying that the application met the specifi-
cations, but the team also suggested changes and exten-
sions in the functionality, that were added after being 
evaluated by the education and development teams;

2.	 Once the various EDICO modules met the specifica-
tions, a team of blind testers from ONCE, who were not 
experts in education, but were experts in the manage-
ment of accessible technologies, checked their correct 
operation using a standard test form.

Fig. 3   RiD applied to EDICO
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4.2.4 � Deliverables (RiD07, RiD08, RiD09, RiD10)

The first functional prototype, corresponding to version 
v1.1.0.0, was released in September 2018. This deliver-
able had two favorable reports: one by the education team 
and another carried out by the ONCE accessibility testing 
team. Subsequently, this initial version was made avail-
able to all ONCE affiliates, users with visual disabilities, 
who had the need to study subjects in the field of science 
and regardless of whether or not they were knowledge-
able about technologies or the use of typhlotechnological 
tools. This initial product was released under continuous 
product evolution and version control.

EDICO also has a specific report platform, where bugs 
found by users are received and cataloged with the date 
of the incident and a description by the affected user. 
Using this information, the development team can make a 
report where the following fields are assigned to the inci-
dent: unique identifier, priority and a summary where the 
affected versions and classes are specified, along with the 
proposed solution, the status of the incident and finally, 
the version in which the bug is corrected.

The next deliverable, v2.0.0.0 was released two years 
later. This new version was tested by end users, the visu-
ally impaired, as well as by sighted people who need these 
support tools for their teaching.

4.2.5 � Final result: EDICO program

In its current production version, EDICO is a program that 
works in Windows environments that integrates with the 
Jaws screen reader and with the braille display [11], whose 
main objective is to normalize the blind or visually impaired 
student inside the classroom. The editor displays the sci-
entific texts on screen using three panels, as can be seen in 
Fig. 4: 

1.	 Linear editor window (Fig. 4 top frame): displays the lin-
earized code for visual expressions. The screen reviewer 
verbalizes the content using the corresponding math-
ematical expressions (integral, division, single bond, 
ion, etc.).

2.	 Graphic window (Fig. 4 central frame): expressions in 
visual format, as they would be written in a physical 
notebook.

3.	 Braille window (Fig. 4 bottom frame): Braille display of 
the line where the linear editor window focus is.

EDICO allows people with visual disabilities to interact 
with the rest of the students and teachers, since the views 
offered allow them to share and work in real time on the 
same document: 

1.	 The blind user can write using both the qwerty keyboard 
and the braille display, receiving the information con-
tained in an auditory way, through the screen reviewer, 
and by touch, through the braille line;

Fig. 4   Scientific editor EDICO
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2.	 The sighted user will use the qwerty keyboard and will 
see the result on the screen through the graphic window.

5 � Discussion and limitations

The RiD model for inclusive software design and develop-
ment defines principles for the software life cycle that puts 
the user, their disability profile and their future evolution 
in the use of technology, at the center of the design, and 
advocates for the active involvement of user, and user rep-
resentatives, throughout the development process.

As a result of the application of the RiD model, the 
EDICO application has been designed and developed 
through a collaboration between the ONCE (National 
Organization of the Spanish Blind) and the UCM (Com-
plutense University of Madrid). This new application 
allows the inclusion of people with visual disabilities into 
classrooms of middle and higher education. For this, it has 
adaptations based on the use of refreshable braille display 
or braille terminal and Speech synthesizers. This applica-
tion is currently being used in classrooms of different edu-
cational levels, as well as in the Spanish-speaking coun-
tries of Central and South America, with more than 7000 
downloads. In turn, this application has been installed, as a 
proof of concept, in computer workstations of the 26 facul-
ties that make up the Complutense University of Madrid, 
helping to provide an accessible workstation in all areas 
of knowledge and within the reach of all students. EDICO 
also takes into consideration other roles of visual impaired 
people, such as maintenance and test users during the evo-
lution of the software, following RiD principles.

RiD is a general model, and visual impairment has been 
taken into account in the application in EDICO. RiD has 
not yet been applied to a project where there are multiple 
user profiles (multiple disabilities), for example, deaf-
blind people, or blind people with a motor disability.

The experience in the implementation in EDICO tells 
us that a limitation related to the possible imports of docu-
mentation to the developed software must be addressed. 
Any document that a user wants to import from the tool 
must be accessible, RiD does not impose limitations on 
imports to accessible software.

Through the development of EDICO it has been con-
templated that the particularities of each accessible mod-
ule must be taken into account in the RiD software model 
itself, such as in the case of visual impairment and its 
adaptation, the different languages with which to commu-
nicate in Braille. EDICO is designed to work exclusively 
with Braille in Spanish, therefore it is not compatible with 
other languages.

6 � Conclusion and future work

RiD is a suitable model to develop inclusive software, for 
users with a specific disability, based on the integral involve-
ment of users and experts in the field throughout the entire 
life cycle of the product.

The described case study shows the successful application 
of the RiD model to an inclusive scientific editor software, 
applied to the field of education of people with blindness. 
Currently, ONCE is asking to extend the functionality to 
incorporate other locations. Likewise, the client organization 
itself is involved in the active maintenance of the platform 
based on direct user feedback. Moreover, entities from other 
countries have shown interest in using this system (Italy, 
South America).

Bearing in mind that the RiD model presented in this 
paper is in its first release, EDICO being the first practi-
cal example of the model’s application, it is our initial goal 
to make developers and users aware of the RiD model for 
designing and constructing inclusive software. Possible 
next steps of the model should include dynamic adapt-
ability through artificial intelligence. The implementation 
based on the current version of RiD handles adaptation by 
predefined user profiles, as a form of automatic adaptation 
based on user input (profile configuration). Inclusive soft-
ware may benefit significantly from artificial intelligence for 
the analysis of user behavior and usage patterns, so that it 
would be able, without the need for explicit user feedback, 
to provide autonomous adaptation to respond to changes in 
user conditions.
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