IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

Received 28 August 2022, accepted 8 September 2022, date of publication 12 September 2022, date of current version 19 September 2022.

Digital Object Identifier 10.1109/ACCESS.2022.3206008

== RESEARCH ARTICLE

CONTACTO: A Social Networking Site for
Supported-Employment Interventions
for People With Intellectual and
Developmental Disabilities

JAVIER DORADO CHAPARRO“, ANA RUBIO RUIZ"”, RUBEN CANTARERO NAVARRO",
MARIA JOSE SANTOFIMIA ROMERO", XAVIER DEL TORO GARCIiA",
FELIX JESUS VILLANUEVA MOLINA“, AND JUAN C. LOPEZ", (Member, IEEE)

Computer Architecture and Networks Group, School of Computer Science, University of Castilla-La Mancha, 13001 Ciudad Real, Spain

Corresponding author: Ana Rubio Ruiz (ana.rubio@uclm.es)

This work was supported in part by the Catedra Indra-University of Castilla-La Mancha, in part by the Horizon 2020 (H2020) European
Union Program under Grant 857159 [Smart and Healthy Ageing through People Engaging in Supportive Systems (SHAPES) Project], and

in part by the Ministry of Science and Innovation [Ministerio de Ciencia e Innovacién (MCIN)]/State Research Agency [Agencia Estatal de
Investigacion (AEI)]/10.13039/501100011033 under Grant TALENT-BELIEF PID2020-116417RB-C44.

ABSTRACT The main objective of this work is to determine whether social networks can be used to improve
self-management skills in people with Intellectual or Developmental Disability (IDD) given the high rate of
acceptance of such tools among them. The proposed methodology applies an employment-based intervention
to evaluate whether social network services help improve self-management skills. A fit-for-purpose social
networking service is built, and different evaluation mechanisms are applied to determine the degree to
which users with IDD could use the tool without assistance. The working hypothesis is that in order to
ensure the usability of the implemented tool, users (with and without IDD) should be involved throughout
the whole software development cycle, following a co-design methodological approach. Results demonstrate
that this methodological approach leads to high satisfaction and motivation rates. In terms of effectiveness
and efficiency, results demonstrate that the tool is useful and usable for people with IDD. It can therefore
be concluded that social network services built having users with IDD at its center will help improve their
self-management skills. The main implication of this research is that when using social network services as
a tool to support interventions, special attention should be paid to previously evaluating the usability and
motivation rate as a measure of how autonomously the person with IDD can use the tool. Nevertheless,
further research is needed to determine the impact that such tools can have on other types of intervention.

INDEX TERMS Assistive technologies for cognition, intellectual or development disabilities, self-
management, interventions, employment, usability.

I. INTRODUCTION

Online social networks have become an essential element
of our daily life and it is hard to imagine an aspect of our
society that it is not represented by a social network plat-
form. The new communication possibilities brought about by
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the development of the Internet and online social networks
have therefore radically changed the way social interactions
and markets were conceived [1]. According to Eurostat [2],
57% of people in the EU in the period of time
2013-2020 participate in social networks. In people aged
16-24 the percentage reaches an 88%. It is uncertain, how-
ever, how extended it is the use of internet and social media
among people, of any age, with Intellectual and Development
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Disabilities (IDD) [3]. There is indeed evidence that the use of
social media is widely spread among young people with IDD
and positive experience are being drawn from this use [4].
In fact, a recent study conducted in the UK [5] that explored
the use of internet and online social networks during the
COVID-19 pandemic, reported benefits in the dimension of
social connections and new opportunities.

Although the spectrum of intellectual and developmental
disabilities is very wide among individuals suffering from
them, it is agreed that, according to [6] people with IDD
experience significant limitations in both intellectual func-
tioning and adaptive behaviour thus impacting on their social
and practical skills. For this reason, most of the interven-
tions addressed to people with IDD are intended to improve
independence and self-determination. These skills are indeed
among two of the major benefits promoted by the use of tech-
nology and social media [7]. According to Bruns and Moe [8]
online social networking is based on asynchronous commu-
nications which is very suitable for people with IDD as they
feel less pressured to respond. More importantly, social media
networks, like Twitter, put the focus in short messages pri-
oritizing content over grammatical correctness [9]. This new
way of communication favour those with literacy issues [10].

Despite the major opportunities that online social networks
bring about to people with IDD, important barriers also exist
that prevent a more extended use of interventions based on
such tools. These barriers are mainly due to poor literacy
and communication skills and accessibility problems [3].
Nevertheless, little research has been conducted so far on how
to adapt interfaces and interaction schemes of popular online
social networks, other than applying existing guidelines such
as Design for all [11], [12], [13]. Issues such us the sign up or
log in process might represent a difficult hint to be overcome
by people with IDD [14]. Given the email address is the
digital passport [15] for accessing online social networks,
it is very revealing that only 18% of people with IDD have
one [15]. Accessibility obstacles also encompass issues such
as access to internet or to a computer. There is evidence that
people with IDD are less likely to have a computer or have
access to internet than others without disability [10], [16].

These are not the only barriers people with IDD have to
face, as unemployment rate (18.3%) almost double that of
general population (9.9%) according to [17]. This is a prob-
lem given the benefits that can be obtained from integrating
people with IDD into the labor market [18]. Employment is
addressed as an intervention for improving the quality of life
of people with IDD [19]. This is indeed among the primary
goals pursued for people with IDD because of its positive
psycho-social and economic benefits [20].

The use of professional social networking sites, among
which LinkedIn is the most popular one [21], is becoming
the common practice for recruiters and both, those looking
for a job and those that already have one [22]. This field is
gaining attention and different studies are being conducted
to assess the impact that the use of such tools has on career
promotion [23], [24]. Aspects such as the number of con-
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tacts, number of recommendations, or the profile photograph,
are used to assess the career benefits derived from the use
of such tools [25]. Nonetheless, despite the benefits that
social networking sites like LinkedIn has on employment
and career promotion and the importance that integrated-
employment interventions has on people with IDD [26], lit-
tle is known about how to extrapolate that to the field of
employment-based interventions for people with IDD.

One of the skills pursued by the different interventions
addressed to people with IDD is self-management. Accord-
ing to Browder and Shapiro [27] self-management refers to
the different practices that an individual employs to man-
age his/her own behaviour (self-delivered prompting, self-
monitoring, self-recording, and self-delivered consequences).
Self-management skills therefore lead to minimizing the need
for external support. In this sense, there is an increasing inter-
est about how online social networks could be employed to
support interventions intended to promote self-management.
Nevertheless, little is known about this fact and researchers
like [28] call for further research on the use of social media
technologies as a powerful tool to assist individuals with
disabilities seeking employment. The main obstacle to carry
out such study is the lack of online social networks that
are made fit-for-purpose for people with IDD. In fact, the
workaround implemented by researchers like [28] is to resort
to employment specialists assisting individuals with IDD in
using existing networks (Facebook, Twitter, and LinkedIn).
Ideally, this type of studies should be carried out with tools
that were usable and useful for people with IDD (and people
without it) so that the tool does not interfere in the ultimate
goal of the study, as it is to determine whether online social
networks can be used to improve self-management skills in
people with IDD.

The objective of this study is therefore to provide a tool for
supporting employment-based interventions that it is not only
usable but also useful for both people with or without IDD,
to determine whether social networks can be used to improve
self-management skills.

This study is motivated by the interest that online
social networks stir among specialists in the context of
employment-based interventions in people with IDD. Due to
the lack of fit-for-purpose online social networks for people
with IDD and the identified limitations of existing tools, the
authors of this papers understand it is necessary to implement
a tool that minimizes the need for external assistance. In this
sense, to ensure the usability of the implemented tool, users
(with and without IDD) should be involved throughout the
whole software development cycle, following a co-design
methodological approach. The significance of this study lies
in the knowledge it provides regarding the role online social
networks can play in promoting self-management skills in
people with IDD. This knowledge will enable more and
better-informed interventions which eventually will improve
the quality of life of people with IDD.

The novelty of this work is twofold. On the one hand
it contributes to understanding whether only social network
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can be used to improve self-management skills in people
with IDD. On the other hand, it does so by providing a fit-
for-purpose technology that minimizes the need for assistance
as it is built considering the person with IDD at the center.
To the best of the author’s knowledge, it is the first study
that uses a fit-for-purpose tool for people with IDD, which
ensures usability and usefulness. The developed tool, known
as CONTACTO, is designed to resemble a professional social
networking, like LinkedIn, intended for people with IDD. The
tool focuses on empowering autonomy and self-management
skills, and hence, CONTACTO should overcome the major
barriers faced by people with IDD when using technological
solutions. A co-designe methodology is followed [29] so that
people with IDD and those responsible for assisting them
during the interventions are involved throughout the design
process.

The paper is organized as follows. First, Section II reviews
the most relevant works in the field of the use of tech-
nology for people with IDD. Special attention is paid to
existing methodologies for software development for people
with IDD. Section III describes the method proposed here
to evaluate the proposed working hypothesis as well as the
description of how it has been employed for the implementa-
tion of the CONTACTO tool. A three-stage methodology is
proposed in which first, the system and its requirements are
stated, then, the system is implemented and finally, the system
is evaluated. The description of these three stages are included
as subsections. Section IV presents the results obtained from
the evaluation of the system which, eventually, determines the
user acceptance of the proposed technology. Several metrics
are employed to evaluate the platforms, including usability
and motivation to use the platform. The results obtained
for these metrics are discussed and analysed in Section V.
Finally, Section VI presents the main conclusions obtained
from the evaluation of the proposed working hypothesis.

Il. PREVIOUS WORK

The use of online social media or social networks is con-
sidered to be very beneficial for individuals with IDD as
it contributes to their development of social identity and
self-esteem as well as for enjoyment [4]. Still, there is a
large percentage of individuals that despite using technology
(tablets or smartphones) do not use social media [7]. The
work in [30] compares the use and access of social media
of neurotypical adolescents and those with learning or intel-
lectual disabilities. In terms of the percentage of adolescent
with their own smartphone, 100% of neurotypical adolescent
owned a smartphone in comparison with a 75% of teens
with IDD. In terms of access to social media 95% of neurotyp-
ical adolescent use social media in comparison with only 50%
of those with IDD. The main reason for this limited access
and use of social media is the parent restriction according
to [10], [31]. This lead to the digital exclusion of people
with IDD what limit the benefits they could potentially
receive from the use of digital technologies [32]. For this
reason, efforts like the one presented in this work, are still
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needed to achieve the online social inclusion stated by [33]
mainly ensuring secure spaces and usable technologies.

One of the reasons that have been pointed out behind this
reduced use of social network services is the fear to the
inherent risk related to the cyberspace [34], particularly for
vulnerable groups. The study in [31] analyses the safety per-
ception of young people with learning disabilities when using
online services. Although this study concludes that young
individuals with IDD feel confident about their knowledge of
online safety their parents did have serious concerns about
online risks. In fact, emotional distress has been reported
as the most common risks derived from the use of online
services in people with IDD, according to [35].

It seems obvious that if online social inclusion is sought,
stringent mechanisms should be in place to guarantee safety
and ethics. In this sense, there are already efforts on this line,
such as the work in [33] that proposes a framework to design
online social media platforms for individuals with IDD. How-
ever, it is currently unknown what mechanisms should be
implemented in existing platforms so that safety for individ-
uals with IDD could be ensured although current research,
such as the works of [32] and [36], works on destigmatising
the use of internet and online social network in people with
IDD. Another approach, as the one presented in [28] advo-
cates for the use of existing social media platforms such as
LinkedIn, Facebook, and Twitter, with the employment spe-
cialist providing assistance and supervision. This evidences
that either because of the risks or due to the complexity of
the interaction mechanisms of such platforms, most users
with IDD find extremely difficult to use these platforms on
their own.

Nonetheless, there is a lack of consensus, from the state
of the art, on whether the online social inclusion should
be carried out by building isolated online social networks
that ensure security and safety, as stated in [33], or whether
to resort to well-known platforms, along with employment
specialists, as argued by [28]. The work presented here under-
stands that inclusion must be adopted from the early stages
of the design process, implementing an inclusion-by-design
approach. For this reason, this work has opted for building
a new social media platform fit-for-purpose. This tool is
intended to leverage the increase in self-esteem and auton-
omy in the process of an employment-based intervention,
seeking to minimize the need of support from the employ-
ment specialist. By doing so, CONTACTO contributes to the
online social inclusion of people with IDD by providing an
online social networking site that it is usable and secure.
In order to achieve this goal, the tool is co-designed with the
main stakeholders (people with IDD, employment specialist,
or associations). Furthermore, previous works have already
identified the main risks and difficulties found by people with
IDD when using technologies [10], [31], [32], [36].

Involving users with IDD in a software co-design process
is something relatively novel although some previous works
have already explored its use, as in [29], [37], and [38].
Co-design ensures, as stated in [29], that requirements and
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needs of the users, in this case involving users with IDD, will
be successfully reflected in the design, therefore leading to
usable tools and succeeding in the user engagement. Apart
from involving users with IDD in the design process, there
are other mechanisms that help ensuring the usability of the
system. In this sense, there are several design principles that
have been long in place to ensure accessibility for users
with IDD [39], [40], [41]. These approaches mainly adopt an
ability-based design, meaning that the focus is on the abilities
rather than on the limitations. These design principles, as well
as the principles of co-designed, have been considered to
ensure the usability of resulting system. Furthermore, strin-
gent security mechanisms have been considered to address
the safety and security issues, specially those related to data
privacy.

User acceptance and perceived usefulness have been tools
previously employed to assess the success of an assistive
technology-based intervention. The work in [42] assess moti-
vation to perform physical activity based on the use of system
fit-for-purpose to avoid the lack of user-friendliness found by
existing exergames. The work in [43] presents a user interface
to train memory skills in children with intellectual disability.
The success of the proposed tool is evaluated in terms of
usability, likability and potential for adoption. Similarly, the
work in [44] assesses technology-aided interventions in terms
of its usability level. Similarly to what it is being done in the
state of the art, the success of the intervention to improve
self-management skills is going to be measured in terms of
the tool usability and motivation to use the tool.

ill. METHODS

The research work presented in this paper is intended to
co-develop and evaluate a fit-for-purpose social networking
site that supports employment-based interventions for people
with IDD. To this end, a three-stage methodology is proposed
inspired in [42], that at the same time is based on the design
cycle of computer science presented in [45]. The first stage
is devoted to the system and user requirement specification.
The second stage undertakes the design and implementation
of the system. During the third the system is evaluated. The
methodology proposed here differs from the work in [45]
and [42] in that the principles of agile methodologies are
also incorporated within the stages. In this sense, users are
involved from the first stages of the software development
cycle, in short-duration cycles, that produce prototypes the
user can evaluate and provide feedback that retrofits the
development cycle. The use of an agile methodology is a
the base of the co-desing principle and pursues ensuring
future user acceptance as well as improving system usability.

A. CONTACTO: SYSTEM OVERVIEW

The work in [46] presents a systematic review of the
different vocational interventions intended to improve
employment outcomes for people with disability. Among the
different interventions the one known as Individual Place-
ment and Support (IPS)/Supported Employment (SE) has
recently been gaining attention, in particular for people with
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severe mental illness [47]. Despite the need for tools support-
ing employment-based interventions for people with disabil-
ities, as stated in [48], the scarce literature found to the date
suggest that no major contributions have been made in this
field. The use of social media has proven to be a powerful tool
for such purpose [28], but the challenges found in existing
platforms (LinkedIn, Twitter, or Facebook) by people with
IDD limit their autonomy to use such platforms.

CONTACTO is proposed as a tool, which is specifically
devoted to SE for people with IDD, taking into consideration
the participation of the SE professionals and the organisations
that provide placements for employment and also training
courses. The system therefore supports three main roles,
namely:

1) Candidate: This is the role of an individual with IDD
who goes through a SE intervention. This intervention
might also involve training courses.

2) Reference role: This role is played by the SE profes-
sional that assist the candidate during the intervention.
This person might also provide support on the place-
ment where the SE is taking place.

3) Supervisor: This is a system administration role. This
role is supposed to be held by an Information Technol-
ogy staff memeber.

4) Organisation: This role is played by the different organ-
isations providing both employment and training offers
for people with IDD.

Figure 1 outlines the different purposes for candidates to
use the platform. One of the main uses of CONTACTO is to
provide a candidate profile, as a Curriculum Vitae, in which
they can state their training and learning experiences. This
will help human resource services when identifying those
candidates that better fit the available positions. Furthermore,
there is an implicit benefit in encouraging candidates to keep
their profile updated. Autonomy is worked in this way, as the
tool has been designed following a simple interface and lan-
guage, minimizing the need for support while including new
merits. Figure 2 shows the profile of a candidate.

CONTACTO has been designed as a meeting point for
candidates, seeking training or job opportunities, and organ-
isations, offering both jobs and training. Organisations can
adopt an active role in the platform looking for candidates
whose profile fits their needs. In this sense, they can look for
specific profiles and contact the candidate or the reference
role that supervises that candidate. Organisations can also
adopt a more passive role, just posting an offer, and waiting
for candidates to show their interests, and then selecting
among those who have shown interest. The platform offers
candidates a functionality to subscribe through alerts sent
via email to offers that fit their profile, based on interests,
location, whether they imply a job offer or just training, etc.
Candidates, when interested in a specific offer, can notify the
organization about their interest. Furthermore, they can select
the offers they like, so that the system profiles the user based
on the offers that have been liked. Figure 3 shows the interface
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FIGURE 1. Candidate use case diagram.
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FIGURE 2. Curriculum Vitae of a candidate.

the candidates see with all the offers they have marked as
favourite.

One of the most important functionalities of CONTACTO
is that it provides direct access to the reference role. There is a
button candidates can pressed whenever they need assistance
from their reference role. The reference role will be notified
and will contact the candidate. The reference role can also
work as an intermediary when he/she detects a job or training
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FIGURE 3. Interface showing the offers marked as favourites by a
candidate.

offer that can be of relevance for any of the supervised
candidates. The offer can be directly notified to a candidate.
This functionality ensures that candidates have not missed
and opportunity while their autonomy is being encouraged.
Candidates are encouraged to notify their interest in an offer
in an autonomous way, requesting or receiving help only
when needed.
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Figure 4 summarizes the interaction that the reference role
has with candidates and the actions supported by system.
The reference role assists candidates during the complete SE
intervention. This involves assisting candidates in preparing
their profile, periodically check offers and make applications
when there is an offer that matches their interests. To assists
candidates in this process, CONTACTO provides reference
roles with a functionality to create alerts based on the interests
of their supervised candidates. When an offer comes out that
fits the profile of one or several of the supervised candidates,
the reference role sends them the alert, via email. Figure 5
shows the interface the reference role uses to send an offer to
a group of candidates.

The functionality provided to the reference role extends
those provided to a candidate, as both, candidate and refer-
ence role, need access to the same information and, whenever
necessary, the reference role can provided additional input
to the candidates. The reference role, for instance, can edit
the information of the candidate‘s profile. This functionality
is intended for revision purposes. Candidates are encourage
to create and update their profiles, but when supervision or
assistance is needed, this functionality allows the reference
role to directly correct the information, without the candidates
having to share their credentials with the reference role.

CONTACTO provides organisations a platform they can
use to search for a specific profile, without having to post
an offer. Moreover, it also works as a platform in which
available positions or training courses are announced and
open to be applied for by candidates. Figure 4 summarizes
the interaction that the organization has with the system. The
only difference between a job and a training offer is the
detail provided with the offer. Figure 7 shows the interface for
accessing the list of candidates that have stated their interest
in a particular offer. Furthermore, the offer can be updated or
removed, when it is no longer available.

Finally, the supervisor role, as described in Figure 8,
is more a system administration role and, for this reason, the
type of interactions are mainly limited and related to user
account management.

B. THE CONTACTO ARCHITECTURE

The second stage of the proposed methodology consists in
the implementation of the proposed system. Figure 9 out-
lines the proposed architecture with the different technologies
employed in the implementation.

It has to be highlighted that in the proposed architec-
ture, NGINX features (high performance and load balancing)
have been used to handle API traffic, thus functioning as an
API gateway.

The proposed platform can be accessed via a web browser
but also using the App available in the Android Play Store.

C. USABILITY EVALUATION
Finally, the third stage of the proposed methodology
addresses the system evaluation. This evaluation is employed,
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at the same time, as an indicator of the success of the proposed
tool for SE interventions.

The guidelines established in the ISO/IEC 9126-4 standard
an revised in 2016 by the ISO/IEC 25022 standard have been
taken as a reference for the evaluation of the system usability.
This standard recommends measuring usability attending to
the three following features that are part of the definition of
usability proposed by the ISO 9241-11 standard:

o Effectiveness defined as ‘“‘the accuracy and completeness
with which users achieve specified goals” or the number
of tasks that the users have been able to complete, taking
into account the errors they have made in order to reach
the specified goal.

o Efficiency defined as “‘the resources expended in rela-
tion to the accuracy and completeness with which users
achieve goals™ or the time or effort spent by the user to
complete the proposed task or objective.

o Satisfaction defined as ‘““freedom from discomfort, and
positive attitude to the use of product” or the level of
personal comfort with the task performed.

1) EFFECTIVENESS

The evaluation of effectiveness (€) will be carried out through
observation and will be calculated by means of the completion
rate. It is also interesting to count the number of errors in the
execution of each task.

_ N 100(%) (1
€ = N . 0

tu

where Ny is the number of task completed successfully and
Ny, is the total number of task undertaken.

2) EFFICIENCY

On the other hand, the evaluation of efficiency requires
measuring the time it took the user to complete the task.
In addition, it has to be determined whether the task has been
completed successfully or not. Efficiency can be calculated
either as efficiency based on time or as the overall relative
efficiency.

Time-Based Efficiency (1;) is obtained as follow:

R N nj

NR @

Nt
where N is the total number of tasks (goals), R is the number
of users, n;; is the result of task i undertaken by user j (if the
user successfully completes task then n;; = 1, else n;; = 0),
t;; is the time spent by user j to complete task i (if the task is
not successfully complete, then the time is measured till the
moment the user quits the task).

The following formula is used to calculate the overall
relative efficiency (1;):

R N
Dt iz Ml

- 100(%) 3)
Zf:l Yt

Nt
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FIGURE 5. Interface showing the functionality to send an offer to certain candidates.

3) SATISFACTION

Finally, the evaluation of satisfaction is done through two
questionnaires. One of the questionnaires will be used to
determine user satisfaction at the task level (Task Level Satis-
faction), and the other to assess user satisfaction with the tool
(Test Level Satisfaction).

There are numerous standardized questionnaires to evalu-
ate user satisfaction, but in the case this study the Single Ease
Question (SEQ) has been selected to evaluate satisfaction
at the task level and the Software Usability Scale (SUS) to
evaluate user satisfaction with the use of our application. The
SEQ questionnaire was carried out when the user finished
the task, indicating the degree of difficulty that they had
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perceived while carrying out the task. Therefore, the user
responded with an item on a likert scale from 1 (very easy)
to 7 (very difficult) to the only question in the questionnaire
which is “In general, the task was...”.

The SUS questionnaire was carried out when the user
finished the test, indicating the general impression they had
regarding the use of the tool. The user rates with an item on
a likert scale from 1 (strongly disagree) to 5 (strongly agree)
each of the 10 questions that are included in the questionnaire.

4) CONTEXT OF USE
To meet the definition of the ISO 9241-11 standard, in addi-
tion to evaluating usability through these three dimensions
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(effectiveness, efficiency and satisfaction), we should take
into account the context of use of the tool. For this reason,
within this context it is important to define the characteristics
of the users who will use the tool, the tasks or activities
proposed by the tool and the environments in which the tool
will be used.

CONTACTO is a social network addressed to professional
and career promotion aspects focused on people with intellec-
tual and developmental disabilities (IDD). However, as stated
above, there are other roles interacting with the application.
Table 1 summarizes the different roles and their associated
tasks.

5) PROCEDURES
To carry out the study, an evaluator and an observer were
required. The evaluator was in charge of presenting, con-
ducting the test and explaining the different instructions and
supervising each step. On the other hand, the observer was in
charge of following up the test with the objective of having
redundancy in the collected information.

To evaluate effectiveness, as stated in III-C1, the test-
ing method is used through observation and evaluation of
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TABLE 1. Role-based task for the usability study.

Role Tasks

(S1) Create Reference Role

(S2) Create Organization Role
(S3) Create Candidate Role

(S4) Edit Password

(S5) Deactivate User

(S6) Delete User

(R1)Reset Password

(R2) View Assigned Candidates
(R3) Send My Candidates an Offer
(R4) Notifying Interest in an Offer
(R5 )Bookmark an Offer

(R6) View My Favorites

(A1) Reset Password

(A2) Create Training

(A3) Create Experience

(A4) Consult your Reference role
(AS) Search for an Offer

(A6) Notifying Interest in an Offer
(A7) Bookmark an Offer

(A8) View My Favorites

(O1) Reset Password

(02) Create a Job Offer

(03) Create Training

Supervisor

Reference role

Candidate

Organization

performance with the aim of counting the tasks that were suc-
cessfully completed and detecting and counting errors while
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performing each task. In the evaluation of efficiency, as stated
in III-C2, in addition to using the methods and techniques
mentioned above, the time of each task was controlled and
it was requested to think aloud to collect feedback. Finally,
the evaluation of satisfaction was carried out using the scales
previously presented III-C3 and the interview.

When the test begins, the evaluator introduces the partic-
ipant to the test that they are about to undergo. Thus, the
usability test is divided into 3 parts. The first part consists in
reading the information sheet and signing the consent form;
the second part is the completion of each task and completion
of the SEQ scale at the end of each task; and the third part is
the completion of the SUS scale. Table 1 shows the tasks by
role. As it can be observed, each role has assigned tasks that
corresponds to their user role. For each of these tasks, it will
be taken into account whether or not the participant finished
the test, the time spent on each task and the detection and
number of errors. The participant determines whether or not
they have finished the task, and can even finish the test at any
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time. For some particular participants, the supervision of a
professional was required to reinforce the explanation of the
test.

All assessments were carried out in an office belonging
to the ASPRONA association, in order to avoid participants
having to travel. The room was equipped with a laptop for
the participants to perform the test and another laptop for the
evaluator to manage the whole process. The observer also had
a support laptop to take notes.

D. ASSESSMENT OF THE MOTIVATION FOR USING THE
PLATFORM

After studying the usability of the tool, we evaluated the
motivation of users to use CONTACTO. This measure also
determines the system acceptance and willingness to use the
propose technology. To perform this evaluation, the Intrinsic
Motivation Inventory (IMI) questionnaire [49] is proposed,
with a selection of 26 questions adapted to this study.

The original questionnaire is composed of 45 items divided
into 7 subscales [49]: interest/enjoyment, perceived compe-
tence, effort/importance, pressure/tension, perceived choice,
value/utility and relatedness.

According to Ryan [50] and Deci [51], the subscale that
best defines the measurement of intrinsic motivation is inter-
est/enjoyment although perceived competence is considered
to be a closely related subscale. In addition, perceived choice
can provide us with a positive predictor of both self-reported
and behavioral measures of intrinsic motivation. On the
other hand, we have the pressure/tension subscale that is
handled as a negative predictor of intrinsic motivation. The
effort/importance subscale is a separate variable and will
therefore be used in some items if relevant. In some cases
it is also important to take into account whether the experi-
ence is considered useful for the subjects, and for this, the
value/utility subscale is employed. Finally, the relatedness
subscale is used in studies that take into account interactions
between people.

The inclusion or exclusion of specific subscales does not
seem to have any impact on the others, and even the order
of the items seems to be insignificant according to the afore-
mentioned studies [50], [S1]. Another fundamental aspect in
the development of this questionnaire is redundancy, as the
items of the subscales overlap significantly, but this fact is
irrelevant to the participant due to the random way in which
the items are presented.

For our study we selected 26 items from the original
IMI questionnaire whose classification and categorisation of
items is based on the self-determination theory used in numer-
ous studies. With the help of ASPRONA professionals, the
subscales listed in the following table were selected. For the
selection of the subscales and the respective items, the infor-
mation to be obtained in the study was taken into account,
as well as the users to whom the questionnaire was addressed.
Thus, the aim was to obtain feedback on the interest generated
by the use of the application, the value or usefulness they
find in it or the importance of having such an application.
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Additionally, it is considered that they feel capable of using
it and choose to use this application among others that exist
without feeling any kind of pressure.

Following the authors of the self-determination theory, the
IMI items have been randomly arranged. The evaluation of
each item is in a range between 1 (not true at all) and 7 (very
true). There are 5 reverse-scored items and, in those cases, the
value indicated by the user is subtracted from 8 to obtain the
final score for that item.

Each of these volunteers responded to the IMI a few min-
utes after completing the usability tests, and answered each
of the questions in the questionnaire under the supervision of
the evaluator and the observer.

E. SAMPLE DESCRIPTION

The evaluation of the proposed social networking site is
performed on the basis of both the usability and motiva-
tion aspects. To this end, users with different roles partic-
ipating in the employment-based intervention are involved:
such as the people with IDD, those designing and support-
ing employment-based intervention, and the organisations in
which such interventions are being developed. This research
has been developed in collaboration with ASPRONA.! an
association located in Albacete (Spain). This association pro-
vides integral support for people with IDD and their families,
focusing among other aspects in the area of labour integra-
tion. This association follows a person-centered approach
designing individualized support plans.

People from this association were considered for inclusion
when meeting all the following criteria:

« Be an active role in an employment-based interven-
tion (either as a candidate, organization, or employment
specialist).

« Be technology literate, in the sense that technological
tools such as smart phones or tables are used on a daily
basis.

« For those individuals with IDD, it is also required that
they live in a city with organizations providing training
or job offers, so that they can apply for the advertised
positions.

« For those individuals with IDD, it is also required that
their referent role participates in the experiment.

On the other hand, the following exclusion criteria were

considered:

« Any criteria that, in the opinion of Asprona’s profession-
als, should prevent their participation in the study.

Due to the broad diversity of people with IDD [42], this
research is addressed to those participants who have already
been proposed for employment-based interventions and with
individual support plans already designed. Moreover, due to
the technology-based nature of the intervention, it was also
necessary that participants were familiar with technology
and, more specifically, with the use of smartphones.

1 https://asprona.org
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According to the systematic review presented in [52], the
sample sizes of similar interventions greatly vary from one
study to another, from a minimum of 1 subject to a maximum
of 57. In fact, more than 50% of the surveyed studies have
less than five participants. Despite being limited in terms of
the potential generalization of the findings, the sample size
is similar those found in the state of the art for similar inter-
ventions. Moreover, according to [53], in qualitative research,
data needs to be collected until saturation occurs. Saturation
occurs when there are no new issues raising after a certain
amount of ideas have already been stated. In this sense, when
there are no new data or ideas, there is no need to continue
broadening the sample size [54].

Initially, the sample consisted of 32 volunteers. Within this
sample we differentiated 22 volunteers for the role of candi-
date and 10 volunteers for the other roles and who participated
with a more expert opinion regarding the field in which
the CONTACT application will provide its service. Of those
22 participants in the candidate role, 3 were excluded because
they did not want to participate in the study, so our sample was
reduced to 19 in that role. Subsequently, 2 volunteers did not
meet the inclusion criteria, 4 were excluded from the test by
determination of their reference roles and 1 finally declined
to participate in the test, as Figure 10 depicts. Finally, 12 vol-
unteers with the role of Candidate with different levels of
disability were used to carry out this study, of which 8 were
male and 4 were female with an average age of 25 years.

Screened prior to
elegibility assesment
(n=22)

Screened

Excluded (n=3)
& Users did not want to
participate in the study

Enroliment Assesed for eleglbmty
assesment (n=19)

Excluded (n=10)

+  Not meeting inclusion
criteria (n=2)
Reasons for exclusion
from the study (n=4)
Declined to participate
(n=1)

Selected for the study
(n=12)

FIGURE 10. Flowchart of recruitment process.

As this application involves other users associated with this
process, it was necessary to collect information on the tasks
proposed for the other roles in order to obtain feedback from
the point of view of the professional in charge of candidates
(referent roles), from the main organisation that proposes
job offers and internships to candidates from the ASPRONA
association, and from the association’s supervisors.

The tests were carried out by alternating roles in order to
avoid procedures or responses conditioned by the previous
user’s performance. On the other hand, different tasks were
selected within the platform to find out, in a qualitative way,
what they thought of the proposed environment for the search
for internships and employments.
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The sample comprising the roles that form part of the
supervision of the job and internship search process was
initially composed of 10 volunteers, of which 3 were supervi-
sors, 5 were reference roles and 2 were organisers. All of them
fulfilled the inclusion criteria, but finally, the sample was
reduced to 7 volunteers because they could not attend the day
of the tests, leaving the sample composed of 2 supervisors,
4 reference roles and 1 organiser, of which 5 were women
and 2 were men with an average age of 36 years old.

Each volunteer is identified with a test participant ID.
In Table 2 the IDs related to their role are detailed.

TABLE 2. Participant ID - Role.

Participant Role

ID

1 Supervisor

2 Supervisor

3 Organization
4 Reference role
5 Reference role
6 Reference role
7 Reference role
8 Candidate

9 Candidate

10 Candidate

11 Candidate

12 Candidate

13 Candidate

14 Candidate

15 Candidate

16 Candidate

17 Candidate

18 Candidate

19 Candidate

It should be noted that for the evaluation of the motivation
to use the platform, all volunteers from all roles participated
in the application of the selected subscales.

IV. RESULTS

After conducting the tests with ASPRONA’s volunteers, the
following results were obtained in the usability and motiva-
tion evaluation.

A. USABILITY

The obtained data on the effectiveness of the use of the tool is
reflected in the completeness rate shown in Table 3. It can be
observed how, out of the 19 volunteers, 15 completed all the
proposed tasks. The 4 participants who did not complete their
tasks belong to the “Candidate” role provided in Table 2. Out
of these 4 candidates, only 1 had problems with more than one
task.

Furthermore, the analysis of the number of errors commit-
ted by candidates in the tasks they were assigned, shows that,
in general, the average number of errors per task was low,
as Figure 11 illustrates. It was found that the tasks in which
users made most of the mistakes were in “Reset Password”,
“Consult your Reference role” and “View My Favourites”.
This low error rate suggests that most people with IDD will
be able to use of the tool in an autonomous manner. Further
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TABLE 3. Completion Rate.

Participant Tasks Total Task | Completion
ID Completed Undertaken Rate
Successfully

1 6 6 100%
2 6 6 100%
3 3 3 100%
4 6 6 100%
5 6 6 100%
6 6 6 100%
7 6 6 100%
8 8 8 100%
9 7 8 87.5%
10 5 8 62.5%
11 8 8 100%
12 8 8 100%
13 8 8 100%
14 8 8 100%
15 7 8 87.5%
16 8 8 100%
17 8 8 100%
18 8 8 100%
19 7 8 87.5%

research is also needed to determine the causes of failing to
complete the three aforementioned tasks. If the reason is due
to a poor design, appropriate actions will be carried out to
amend them. If the reason is due to the lack of familiarity
with this type of tasks, training actions can be organised to
reinforce those tasks they are less familiar with.

Regarding efficiency, refer to Table 6, it is observed how
there are three tasks from Table 1, namely: “Reset Password”,
“Create Training” and “Create Experience”, which show a
low time-based efficiency. This result suggests that candi-
dates have to dedicate more time to find their way through
this task, as shown in the Figure 14. On the other hand, it is
also observed that the tasks with the lowest percentage of
overall relative efficiency are “View My Favourites”, “Reset
Password” and “Search for an Offer”. This implies that these
tasks were not even completed by some users.

In order to summarize the obtained results: Tasks A1, A4,
and A8 are those more prone to errors. It is necessary to
evaluate whether the reason of these failures is due to a poor
system interaction design or just because the complexity of
the task cannot be successfully addressed by most of the
people with IDD. Tasks A2, A3, and A1 are those that require
more time from the users. In this sense, further analysis
is required to determine whether these tasks could be split
or simplified in order to reduce the time spent completing
them. Finally, tasks Al, AS, and A8 are the ones with the
worse overall relative efficiency. Task Al (reset password)
obtains bad results in the three metrics. It suggests the need
to reorganize that task in such a way that it is more feasible
by people with IDD to complete it.

Finally, as shown in figure 12 and in Table 4, users evaluate
all tasks performed above 4.83 in average. The tasks that
obtained the lowest scores were “Reset Password”, “Consult
your Reference role” and “View My Favorites”. It seems that
the same tasks that obtained low results in the previously
analyzed metrics are the same with which users are less
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FIGURE 11. Mistakes per Task for the Candidate role.

satisfied. This reinforces the need for alternative mechanisms
that support the task of resetting password, contacting the
reference role, or retrieving the offers marked as favourites.

It is important to highlight that, according to Figure 13 and
Table 6, the majority of the users consider that tasks were
affordable, as the average of their answers in the SEQ ques-
tionnaires are above 4. The results of the SUS questionnaires
also show positive results, as shonw in Table 7, with 47%
of the volunteers who took the tests considering the usability
of the application as Excellent, 21% as Good, 11% as OK
and the remaining 21% as Poor. It seems possible that the
negative results are due to flaws in the design of the tool,
which is why during the test we collected feedback from the
participants to obtain information for possible improvements
in the application.

Qualitative results where also collected during the evalua-

tion, as summarizes underneath:
o In the “Reset Password’ task, there were some candi-

dates who were not able to easily find the user’s con-
figuration in order to reset their password. One of them,
while searching for such option, made a mistake ending
up in a system logout.

o When performing the “Consult your Reference role”
task, one of the candidates commented that the position-
ing of the reference role name, within the interface, was
not intuitive.

o Two participants found non-intuitive the proposed way
to “Search for an Offer”. They tried to list the job offers
and did not use the search engine to find the job offer
they were interested in.

o Some comments or proposals that were made about the
task of ““Notifying interest in an Offer”” were that instead
of “I like” it should be “I am interested” and that
more information about the offer should appear, such
as the duration of the contract, requirements and some
feedback about the status of the offer.
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TABLE 4. Efficiency and Satisfaction per Task.

Task ID Time Based | Overall Relative | SEQ
Efficiency Efficiency (%)
(goals/min)
Al 0.70 74.93% 5
A2 0.38 100% 5.17
A3 0.46 100% 542
A4 2.31 100% 4.83
A5 247 83.47% 5.75
A6 3.70 100% 5.58
A7 6.55 100% 6.33
A8 6.11 65.36% 4.83
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FIGURE 12. SEQ per Task for the Candidate role.

o For the “View my Favorites” task, one user considered
the way to view favourite offers and training courses was
non-intuitive.

B. MOTIVATION TO USE THE PLATFORM

The results obtained in terms of motivation to use the pro-
posed digital solution are extracted from the 26-question IMI
questionnaire answered by the 19 volunteers (all roles) who
evaluated the system. Table 8 shows the mean values and
standard deviations of the scores obtained for each of the
subscales evaluated in the questionnaire.
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FIGURE 13. SEQ per User for the Candidate role.

TABLE 5. Efficiency and Satisfaction per User(for the Candidate role).

Participant Time Based | Overall Relative | SEQ
ID Efficiency Efficiency (%)
(goals/min)

8 4.39 100% 6

9 1.23 98.3% 4.88
10 0.52 74.9% 3.75
11 1.71 100% 5.63
12 3.60 100% 6.25
13 2.26 100% 6.75
14 3.25 100% 4.75
15 1.08 76.3% 425
16 3.54 100% 6.88
17 1.39 100% 5
18 10.01 100% 6.88
19 1.04 96.5% 3.38

TABLE 6. Efficiency and Satisfaction per User(for the Supervisor,
Organization and Reference role).

Participant Time Based | Overall Relative | SEQ
ID Efficiency Efficiency (%)
(goals/min)

1 3.72 100% 6.67
2 1.24 100% 5.33
3 0.81 100% 7

4 5.29 100% 6.67
5 5.31 100% 6.83
6 6.77 100% 6.17
7 5.33 100% 6

It can be observed that the standard deviations of most
of the subscales are low, which means that the volunteers
who completed the questionnaire ranked each of the subscales
very similarly. The subscales with the most dispersed data are
“Perceived Competence” and ‘“‘Pressure/Tension”, although
the standard deviation values are not very high either. On the
other hand, it should be noted that the mean value of almost
all the subscales are above 4. This means that the obtained
results are higher than the mean value of the scoring scale
that goes from 1 to 7. The only subscale that is below this
mean value is ‘“Pressure/Tension” which has a mean value
of 2.47.

The best evaluated subscale is the “Effort/Importance”
subscale, which means that they think they would dedi-
cate their abilities to use the tool, and even consider that
using the tool well is very important to them. They also
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TABLE 7. Individual's SUS score.

Participant ID | SUS score | Adjective rating
5 100 Excellent
3 97.5 Excellent
13 95 Excellent
2 92.5 Excellent
4 92.5 Excellent
6 90 Excellent
1 87.5 Excellent
18 87.5 Excellent
16 85 Excellent
7 72.5 Good

9 72.5 Good

12 72.5 Good

11 70 Good

14 67.5 OK

19 57.5 OK

10 55 Poor

8 52.5 Poor

17 47.5 Poor

15 45 Poor

think that they are quite capable of using the tool, as ‘“‘Per-
ceived Competence’ is the next best-rated subscale, and
even the average obtained in ““Value/Usefulness™ indicates
that they consider this application useful or see an added
value in using this digital solution in the development of
their activity. In addition, the next highest scoring subscale,
“Interest/Enjoyment”, indicates that these volunteers have an
interest in or enjoy using the tool.

The obtained score in the Perceived choice indicates that
they would choose this application among others to carry out
the different tasks they need to do for the development of their
activity.

Finally, the Pressure/Tension subscale is the one that
obtained the lowest score, which means that the volunteers
who underwent the test did not experience moments of pres-
sure or tension when performing the different tasks.

V. DISCUSSION

This study addresses the question of whether online social
networks can be used to improve self-management skills,
in the context of an employment-based intervention, for
people with IDD. The results show that, despite having con-
sidered employment specialists providing assistance during
the intervention, as suggested by [28], most users with IDD
managed to complete all the proposed tasks. In fact, only
one user with IDD shows difficulties in performing more
than one task. In terms of motivation, the results obtained
in perceived competence suggest that users find themselves
capable of using the tool. In the overall, results demonstrate
that a fit-for-purpose online social network can be used to
support interventions addressed to improve self-management.
The results supporting this conclusion are discussed in this
section.

Similarly to the works in [42], [43], and [44] the suc-
cess of the proposed technology is measured based on its
user acceptance and perceived usefulness. More specifically,
usability is measured in terms of effectiveness and efficiency.
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TABLE 8. Subscale findings of the Intrinsic Motivation Inventory
questionnaire.

Subscales (n=19) Nu‘mber Score (mean £ SD)
of items
Interest/Enjoyment 7 5.55£1.02
Perceived Competence | 2 6.03£1.32
Effort/Importance 2 6.05+1.07
Pressure/Tension 2 247+1.63
Perceived Choice 4 5.05£0.84
Value/Usefulness 9 6.01£0.76

The effectiveness measures to what extent the proposed tasks
have been completely undertaken. In this sense, out of the
12 people with IDD that were involved in the study, only
4 had troubles completing all tasks. Among these four indi-
viduals, only one struggled in completing more than one task.
On the other hand, efficiency measures the amount of time
spent in completing a task. It can be observed how the task
“Reset Password” stands out as a problematic one, both from
the point of view of effectiveness but also regarding effi-
ciency. This aspect confirms what Chang et. al stated in [33]
about the challenges to privacy experienced by people with
IDD when using online social media or what Shpigelman et.
al discovered in [14] about the use of privacy settings. More
specifically, according to the framework proposed in [33]
and given the problems experienced by users with IDD
when dealing with credential updates, a skill pre-assessment
approach [55] needs to be implemented to overcome the
limitations of those who needs assistance to ensure the cyber-
safety of their account.

The case of the tasks “Consult your Reference role’” and
“View My Favourites” are also relevant as one involves the
capability to seek for assistance whereas the other one is
directly related to the self-management skill. These two tasks
achieves poor results on effectiveness and efficacy. The work
in [55] reports a difference in behaviour between male and
female with IDD when it comes with hit the “Like” button
on Facebook. This could explain the obtained results as the
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use of this online social networks is greatly influence by the
experience users have on interacting with existing networks
like Facebook. Hitting the “Add to my favourites” button
follows the same approach as that of Facebook. In this sense,
eight out of the twelve individuals with IDD are males. This
could explain that they are less familiar with the hit “Like”
button and therefore they have more problems retrieving
his favourite offers. Special training on this aspect could be
planned to improve interactions with favourites offers. The
case of the low performance achieved by the “Consult your
Reference role” task is explained, after the qualitative analy-
sis carried out during the interviews, due to a poor design that
requires improvement.

The results obtained from the motivation analysis are
in line with the previous studies that have assessed
the impact that online social networks have on career
promotion [23], [24]. In this sense, similarly to the results
obtained for other well-known online social networks, CON-
TACTO users perceive it as a useful support for career pro-
motion. More relevant are the obtained results with regards
to the perceived competence, as this is directly related to
self-management skills. In line with the conclusions of
the systematic review performed in [52], self-management
improves with targeted interventions. In this case, the per-
ceived competence to use CONTACTO can be directly trans-
lated into a positive impact on self-management skills. This
opens new and future lines of research to explore how these
skills could be improved, over time, while using the tool by
including new functionalities.

A. PRACTICAL IMPLICATIONS

There is a lack of consensus on whether online social inclu-
sion should be carried out by adapting existing tools (such as
LinkedIn, Facebook, or Twitter) or, on the contrary, by build-
ing new platforms specifically dedicated to people with IDD.
Section II have identified works that support the use of
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existing tools, with external support, such as the work in [28].
Other works, such as those of [32] or [36] promote the online
social inclusion through the use of existing tools.

The practical implications of using existing tools, such as
LinkedIn, rather than a fit-for-purpose one, such as CON-
TACTO, is that with existing tools the number of users, and
therefore the number of opportunities and connections cannot
be compared to the opportunities brought about by CON-
TACTO. Nonetheless, supported employment is very specific
and the available positions should be closely analysed by the
employment specialists to determine the profiles that could
fit the offer. On the other hand, the data collected from a
fit-for-purpose tool could be very relevant to identify trends,
patterns, preferences, etc. In the long term, this knowledge
could be useful to improve the assistance provided by the
employment specialists, delegating some decisions to the
tool, based on learnt patterns.

B. THEORETICAL IMPLICATIONS

The analysis of the state of the art reveals that further research
is still needed to determine the role that social media tech-
nologies can play in assisting people with IDD. This work
contributes to filling this knowledge gap by studying whether
online social networks could be employed for improving
self-management skills through supported-employment inter-
ventions. This is a very specific questions that yet had not
been addressed by previous works.

Self-management has been evaluated based on the extent
to which individuals with IDD are capable and willing to use
the CONTACTO tool. Results show high rates on usability
and motivation tests as well as in the perceived competence
to use the tool. The main theoretical implication of this work
is that the high interest that people with IDD has on using
internet and online social network could be used to purposes
other than leisure. Supported-employment interventions can
benefit from the use of online social network.

C. SOCIETAL IMPLICATIONS
Societal implications are identified on the side of people with
IDD and on the side of the employment specialists supporting
them during the interventions.

The benefits of using internet and online social net-
works for people with IDD have already being demonstrated.
This study goes one step further as it demonstrates that it
also contributes to improve self-management skills when
employed in the context of supported-employment interven-
tions. Improvement in self-management directly impact on
minimizing the need for external assistance what eventually
improve the quality of life of people with IDD.

Concerning the societal implications of this study, it has
to be highlighted the important role that employment spe-
cialists play in supported employment, which can be poten-
tially enhanced by means of the presented tool, thanks to the
improvement in efficiency and quality of the services pro-
vided. This might result as well in an increase in the number
of users that can benefit from the proposed tool services.
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VI. CONCLUSION

The objective of this study was to determine whether
online social networks could be employed for improving
self-management skills through supported-employment inter-
ventions for people with IDD. Due to the barriers found by
people with IDD when using existing tools like LinkedIn,
and for the sake of ensuring their online social inclusion
from the beginning, a fit-for-purpose social networking site
was built and evaluated in terms of its usability and moti-
vation to use it. Results demonstrate that self-management
is improved by means of the CONTACTO tool, based
on the obtained results regarding the usability, motivation
and, more specifically, the perceived competence to use the
tool.

This work brings about important practical, theoretical, and
societal implications. Regarding the practical implications,
the data collected from the interaction between users and
job offers generates new opportunities for the adoption of
data analytics, that can positively impact the decision-making
processes and the development of new policies regarding
the assistance provided to individuals with IDD. In terms
of the theoretical implications, this work has contributed to
fill the knowledge gap about how online social networks
could support interventions for people with IDD. Finally,
societal implications reveal the improvement in the quality
of life of people with IDD as result of the improvement of
their self-management skills.

Further research is required to determine whether this
type of platform, based on online social network approaches,
can be useful for other types of interventions addressed to
people with IDD. Among the limitation of this work, it has
to be noted that the impact on self-management has not
been quantitatively measured in relation with the use of the
CONTACTO tool. Further research is required to determine if
this impact can be quantitatively measured and to determine
how these skills could be improved over time by means of
new functionalities. The sample size can also be considered
an additional limitation of the study in order to generalize the
conclusions. Nevertheless, the results and findings provide
new and valuable knowledge to be considered in conjunction
with other similar studies.
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