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Abstract. This paper presents a technological platform aimed at obtaining an on-
line workspace for exchanging digital contents in an easy, intuitive and accessible
manner. The main objective of the platform is to provide facilities to inform, train
and evaluate the competencies of disabled people, and more specifically those
skills required to facilitate the labor integration of individuals with auditory dis-
abilities. The platform also focuses on providing training processes that facilitate
the incorporation of disabled people to labor environments. The platform pre-
sented in this paper has been tested in a real environment and the results obtained
are promising.
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1. Introduction

Education and training for disabled people has acquired a growing relevance during
the last decade, especially for labor integration. Information and communication
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technologies play a very important role in this evolution. Disabled people represent a
considerable percentage of the current population and require special education.

During the past year, we have developed a research project linked to two dif-
ferent realities: professional training and proper professional performance with the
special needs of some people with difficulties to access to employment. We se-
lected as a target group the auditory impaired people and we focused in an specific
job profile and job performance: Auxiliary Operations and General Administrative
Services.

Subsequently we developed a technology-based training tool that allows the
disabled people to effectively develop their professional performance, as well as to
improve the professional training previous to the integration into the labor envi-
ronment.

Thus, we propose a technological platform that focuses on obtaining on-line
workspace for exchanging digital contents in an easy, intuitive and accessible
manner. The main objective of the platform is to provide facilities to inform, train
and evaluate the competencies of disabled people, and more specifically those
skills required to facilitate the labor integration of individuals with auditory dis-
abilities. This process may take place in the workplace or in the place of address
via television, computer and mobile phone.

The rest of the paper is structured as follows: Section 2 presents the background
of the problem taken into consideration. Section 3 presents the problem formaliza-
tion. Section 4 describes the proposed technological platform. Finally, Section 5
presents the preliminary results and the conclusions obtained.

2 Background

First of all we must define the group taken into consideration in this study. As in-
dicated by Calvo Prieto [1], the term auditory disabled refers to anyone who sees
the word without sharpness enough or as indicated by the World Federation of the
Deaf (Word Federation of the Deaf, EUD) person with hearing difficulty that can
be alleviated with technical aids (FESORCYV) [2].

We understand as those for people with a degree of disability (now disabled)
greater than 33% by deafness or hearing limitations that encounter communication
barriers (Spanish Law 27/2007, of 23 October, recognizing the Spanish sign lan-
guages and regulates the means of support for oral communication of the deaf,
hearing impaired and deafblind, 2007) [3], or as a term currently used for the Con-
federation of Deaf People (CNSE) [4] or the Spanish Confederation of Deaf Fami-
lies. (FIAPAS, 2004) [5].

To establish a proper design of professional guidance, we need to perform a de-
tailed analysis of the specific characteristics of the position, profile and skills as-
sociated with their good work performance. Professional qualification is the "set
of skills with significance in employment that can be acquired through training or
other types of modular training, and through work experience" (Spanish Law
5/2002 on Qualifications and Vocational Training ) [6].
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From a formal point of view, the qualification is the set of professional compe-
tencies (knowledge, skills, abilities, motivations) that allow us to perform occupa-
tions and jobs with a valuable labor market impact and that can be acquired
through training or work experience.

It implies, as noted by Levy-Leboyer [7] "a set of observable behaviors that are
causally related to a good or excellent performance in a specific job and a specific
organization" covering the full range of their knowledge and skills in personal ,
professional or academic, acquired in different ways and at all levels, from basic
to top.

3 Problem Formalization

To formalize the problem we have relied on the National Catalogue of Profession-
al Qualifications and professional qualifications, and we have selected the profes-
sional qualification Auxiliary Operations and Administrative Services for the
Family General Administration and Management Professional with Level 1.

Our aim is not to find a professional qualification (which corresponds to the
Initial Professional Qualification Programmes-PCPI-) but, based on the characte-
ristics and requirements related to this position as identified in the Royal Decree
229/2008 of 1 February (BOE, No. 44 of February 20, 2008) [8], to identify some
actions, strategies and more appropriate training resources, technologically up-
dated and valid for the training and evaluation of the disabled individuals.

From our point of view, it is essential to follow the determination of the legal
requirements and current proposals in the employment context. This allow us to
train competent workers taking into account the parameters required in our socio-
labor context, as well as the parameters shared by any worker (with or without
disabilities) to develop such activities. We define, therefore, and employment and
social integration strategy for people with different skills but that can afford with
guarantees the demands of the position. Therefore, we respect the design of gener-
al competencies, skills units and professional achievements with performance cri-
teria proposed in the Spanish National Catalogue of Professional Qualifications, as
well as the different existing guidelines in Spain and those proposed by various in-
ternational organizations.

Taking as starting point the document from the Spanish National Institute of
Vocational Qualifications, we define an structure of the professional qualifications
that will serve to design programs, resources, methodologies and educational in-
terventions. In this sense, we have made a major effort to assign to each qualifica-
tion a general competence. This competence includes the roles and functions of
the position and defines the specific skills or competency units.

Described also the professional environment in which you can develop the
skills, relevant productive sectors and occupations or jobs relevant to access it.

We have also described the professional labor environment in which the quali-
fication will be evaluated, relevant productive sectors and occupations or jobs re-
levant to accessible obtaining the qualification.
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Furthermore, in a complementary manner, we analyzed the professional
achievements for each unit of competence along with their performance criteria.
We started with the following situation:

AUXILIARY OPERATIONS FOR ADMINISTRATIVE AND GENERAL SERVICES
professional qualification.

General competence:

To distribute, reproduce and transmit the required information and documentation in the admin-
istrative and management task, internal and external, as well as to perform basic verification pro-
cedures on data and documents when senior technicians require it. These tasks are carried out in
accordance with the existing instructions or procedures.

Competence units:
e To provide support for basic administrative operations.
e To transmit and receive operational information to external agents to the organization.

e To perform auxiliary operations for reproduction and archiving data on conventional com-
putational support.

Professional field:

This individual operates as an employee in any company or private/public entity, mainly in of-
fices or departments oriented to administrative or general services.

Productive Sectors:

It appears in all the productive sectors, as well as public administration. It is necessary to remark
the high degree of inter-sectoriality.

Relevant occupations and possitions.
e Office Assistant.
e General services assistant.
e File assistant.
e Mail classifier and / or message.
e Ordinance.
e Information Assistant.
e  Telephonist.
e Ticket clerk.

Fig. 1 Auxiliary Operations for Administrative and General Services professional
qualification

However, we considered that, looking for a more specific training support, it is
necessary to complete this information with the detailed description of the most
common tasks that arise in professional performance. Thus, describing the specific
tasks, we have established the type of support that this group of disabled people re-
quires to carry out an effective performance of the assigned tasks. Finally, we have
established the most appropriate training strategies. Thus, we have described the
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most common tasks related to the professional profile and professional qualification
presented in the previous table. The following example illustrates our proposal:

Competence Unit: To provide support for basic administrative operations
Professional Development 1: To periodically register the Information updates of
the organization, department, areas, personnel, according to the instructions pre-
viously received, with the aim of obtaining key Information to improve the exist-
ing services. Realizar un organigrama de la empresa o departamento

Make a list of phone and fax references of the various members of the company
Update the directory of people

To register the physical location of people and areas within the company.

To update the physical location of people and areas within the company.
Safe-keeping of keys.

Opening and closing the workplace and departments.

Bring documentation to other centers in the city (unions, Delegation, City
Council, County Council, etc.)

8. Turn off and turn on the lights

9. Opening and closing windows

10. Open and lock any room.

11. To register the inputs and outputs of the employees.

12. To register a list for people who want to take the annual medical review.

Nk W=

4 Technological Platform

Based on the problem formalized in section 3 we obtained a technological platform.
It is a software platform specifically designed to create intelligent environments
[11] oriented to facilitate the labor integration of people with auditory disabilities.
The main objective of the Ambient Intelligence is to achieve transparent and ubi-
quitous interaction of the user with the underlying technology [11]. In this paper we
use Ambient Intelligence to design a software technology specialized on determin-
ing the professional qualification, and providing on-line tools focused on transmit-
ting signed orders that are easily accessed via mobile devices. Basically, the
proposed platform consists of a training tool via web, and a communication tool to
send signed orders via mobile phone. In the following points we describe the main
elements of the application.

— Order signing

Once the competences to evaluate were identified, and the related professional de-
velopments were defined, we proceeded to signing the actions and tasks that can
be performed by the disabled person.

To make the signing we counted on the cooperation of the Federation of the
Deaf of Castile and Leon (FAPSCyL) [12], who have participated in the signing
process. The process followed consisted on recording a series of videos in which
the sign interpreters transmit specific orders for each of the actions to be carried
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out by the disabled person. The recording was done in blocks, taking into account
the professional developments taken into consideration.

Once the recording process finished, we proceeded to edit the videos obtained
by separating each action individually and including subtitles in Spanish.

— Web platform
In this task we obtained the design and development of a web platform that allows
us to transmit work orders to the auditory disabled person using sign language
format. The orders are transmitted via the Internet, television or mobile devices.
This is a simple Web page, based on Drupal CMS [13], which consists of the
following sections:

Home  Aprendizaje signado  Evaluacién del Aprendizaje  Contacto

User login 2
El objetivo de este proyecto es obtener una aplicacién
que permita obtener mecanismos formativos y de
evaluacién de personas con diseapacidades auditivas
en entornos de oficina. Los objetivos a alcanzar son: -
Obtener los requisitos para la problemdtica. - Revisar
'+ Create new accont la problematica de la discapacidad auditiva en
o e entornos de oficina y las tecnologias disponibles. - Aplicacion para la
Proponer una solucién. - Evaluar los resultados Integracion Laboral de
obtenidos. - Documentar el trabajo realizado personas sordas
Universidad Pontificia de

Username:

Password:

Salamanca
Home
‘WHO'S NEW
INTRODUCCION
= femando
Las instrucciones que ahora recibiréis responden a las tareas basicas a desarrollar en

vuestro puesto de trabajo. Estin agrupadas en 13 categorias. ,
'WHO'S ONLINE

Fig. 2 Main page of the platform for auditory disabled people

Figure 2 shows a web platform with differnt elements: a heather, menus for
Home, Signed learnig, Learning evaluation and Contact:

e Home. It is the door to the web platform. It provides a user management sec-
tion. A user authentication is required. Besides, this section describes the main
objective of the platform and provides general instructions about its usability.

e Signed learning, provides instructions and exercises that are presented to the
auditory disabled user bya means of videos. The videos show a signing inter-
preter transmiting orders.

e Learning evaluation. In this section a series of series are presented to the user.
The surveys allow us to evaluate the user satisfaction degree and the effective-
ness of the learning process.

e Contact. It provides the contact details for the platform.

The appearance of the platform is simple, trying to facilitate the accessibility
and usability. The navigation through menus and contents is easy and intuitive.
All the pages have been designed with the same structure, trying to facilitate a
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familiar environment and similar interaction patterns independently of the page
or section in the platform. The next paragraphs describe the contents included in
the platform:

Grado en Ingenieria

INTRODUCCION
Informatica
Las instrucciones que ahora recibiréis responden a las tareas basicas a desarrollar en
vuestro puesto de trabajo. Estan agrupadas en 13 categorias. _—
WHO'S NEW
o fernando
'WHO'S ONLINE

There are currently 0
users and 7 guestonline.

Fig. 3 Introductory video

Figure 3 shows the content of the initial video in which the user can obtain a
description of the operation of the application, as well as the use of videos con-
taining the signed orders that correspond to the professional developments to per-
form in the workplace.

Once the user be in the learning section, the learning process is started, display-
ing the videos for the different blocks of accomplishments that can occur in the of-
fice environment:

Bloque Uno: Registrar informaciones sobre la organizacién

"
e " —&

1. Realizar un organigrama de la empresa o departamento

2. Realizar un listado de referencias telefénicas y fax de los distintos
miembros de la empresa

3. Actualizar los datos de acceso a las personas de la empresa

4. Registrar la ubicacién fisica de las personas y dreas dentro de la
empresa.

5. Actualizar la ubicacion fisica de las personas y dreas dentro de la
empresa. |
6. Custodiar las llaves )
7. Abrir y cerrar el centro de trabajo y sus departamentos.

8. Llevar la documentacién a otros centros ubicados en la ciudad
(sindicatos, Delegacién, Ayuntamiento, Diputacion, etc.)

9. Apagar y encender las luces

10. Abrir y cerrar ventanas

11. Abrir y cerrar con llave alguna estancia

12. Apuntar las entradas y salidas de los empleados.

13. Apuntar en una lista a las personas que quieran hacerse el
reconocimiento médico anual

Fig. 4 Learning section
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— Mobile application

In this work we have designed and developed a mobile application for the plat-
form that allows quick transmission of orders in the office workplace. The appli-
cation includes voice recognition [16], so that a person at work may transmit voice
instruction. These instructions will be recognized by the mobile device, which ac-
cesses a remote server and display the video corresponding to the order in sign
language.

We revised the related work and the existing technologies to choose the best
option for the mobile module. An analysis was made of all mobile platforms on
the market to see which is more suited to our requirements. The module was de-
veloped for iOS [14], and can be installed on a device like iPad iPhone, as long as
it has the same operating system version iOS 5 or above. This module uses an
XML file [15] containing the structure of the data to be displayed. This XML file
is stored in the cloud, and is parsed by our application. When the application
starts, it parses the file and inserts into a table all the blocks, so that the user can
choose one of them. Once the user clicks on a block, a screen containing an ex-
plicative video will be shown. The videos are also stored in the cloud. The advan-
tages of using a cloud storage are that the content can be updated very easily and
without jeopardizing the proper functioning of the application. Below, some
screenshots for the developed application are presented, showing its operation.

Fig. 5 Main screen of the application

Figure 5 shows the main screen of the application that shows the user at the
time of initiation. Once the user clicks on this screen, he can access the playback
menu.
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Fig. 6 Blocks scheme of the application

Figure 6 shows the screen with the touch playback options. Playback can be
done in blocks or individually. Figure 6 shows a reproduction in blocks.

9:31 AN
Introduccién

Fig. 7 Detail of a block

Figure 7 shows the playback screen, where the user has the option to view vid-
eos. The user can return to the playback of videos or play video.

Fig. 8 Example of signed video
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Figure 8 shows the playback screen, where the user is viewing a video. The ap-
plication was initially developed for iPhone and iPad devices, but can be easily
adapted to be executed on mobile devices.

5 Conclusions

The new model of labor relations established by the Spanish Royal Decree-Law
3/2012, of 10 February, on urgent measures for labor reform has among its objec-
tives the promotion of inclusion in the labor market of more advantaged groups,
including the people with disabilities. [16].

Our aim was to contribute to this goal by means of a technological platform
specifically designed to facilitate labor insertion in office environment of people
with auditory impairment. The proposed platform has a web interface and an inter-
face for mobile devices, and is based on pre-recorded videos that contain instruc-
tions on actions to be performed by the disabled person in the office environment.
The web interface was successfully tested in teaching through television, in colla-
boration with the company CSA and the results have been promising. The applica-
tion was developed using the Drupal content management system and the i0S5
environment. We reviesed various content management and mobile platforms,
leading to the conclusion that drupal and iOS5 were the most appropriated. How-
ever, it is necessary to indicate that the platform is easily adaptable to other tech-
nologies. Moreover, the mobile application was tested in an office environment.
Users and FAPSCyL specialists have highlighted the utility and advantages of the
application. A test was designed with 10 basic tasks performed by 3 disabled
people before and after the platform presented in this paper was installed. The
platform provided a new tool that contributed to increase the percentage of com-
pleted tasks up to 85%, when the initial percentage (without the platform) was
42%. The disabled users have remarked the ease of understanding of instructions
they receive from their supervisors and ease of use of the system.

Acknowledgments. This work has been supported by the Ambientes Inteligentes con
Tecnologia Accesible para el Trabajo (AZTECA), CDTI. Proyecto de Cooperacién Inter-
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