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Abstract.

This paper reports the results of two ERASMUS+ projects which aimed to design and develop
mobile applications for the benefit of disadvantaged groups. The aim of the first project was
the creation of digital learning resources for mobile devices to improve the educational
integration of disadvantaged learners in the educational system - groups in risk whose ethno-
cultural characteristics, special needs or socioeconomic status significantly restrict their
ability for adequate education. The second project focused on social integration of people
with verbal communication disorders that are at risk of social isolation by using mobile
devices adapted to their needs. The research started with a systematic needs analyses in order
to understand the basic characteristics of the target groups and to prepare its pedagogical-
psychological profile. This helped us build a conceptual model, corresponding to the skills,
knowledge, competence, abilities and specific needs of the group, for which the digital
resources for learning and communicating would be developed. The outcomes of the projects
were two different adaptive and personalized software tools and two large databases with
images and videos designed by educators and tutors and shared by the project community.
Pilot stages confirmed the usefulness and the consistency of the new mobile applications for
the specific kind of disadvantaged groups.
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1. Introduction

Today the use of mobile technologies is mostly in the sphere of services and entertainment
and very limited in education and work, despite the fact that the literature mentioned a lot of
innovative mobile learning initiatives, from the preschool to higher education (Clarke, 2015,
ICF, 2015, Wu et al. 2012, Sung et al., 2016), and even special education (Allen et al., 2016,
De Leo et al., 2011, Draper Rodriguez & Cumming, 2017, Ismaili & lIbrahimi, 2017). The
teaching areas in which m learning was used are very diverse: foreign languages, mathematics
and science, medicine etc. In 2012 and 2013 with UNESCO support was publish 14 papers:
six papers examine mobile learning initiatives and their policy implications, and six papers
examine how mobile technologies can support teachers and improve their practice; one paper
highlights characteristics shared by successful mobile learning initiatives and identifies
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supportive policies and the last paper discusses how mobile technologies are likely to impact
education in the future. (Shuler et. al, 2012).

On the other hand, almost every active person has at least one mobile device, thus they can be
the only technology used in education which does not require additional investment in
infrastructure. Mobile technologies give freedom to both teachers for complex presentation,
and to students for extended study of a considered problem in accordance with their
educational needs, which, according to the constructivist views, is a condition for
manifestation of independence and initiative. Students can use these technologies both in the
classroom and out of it in convenient time, and they can access a wealth of informational
resources. The use of these technologies does not require from the students a preparation in
advance. The interactive multimedia products are usually complied to their intuitive
perceptions and their personal preferences and offer very good possibilities for building up
steady interest and lasting motivation (Dunn & Kennedy, 2019), but also supporting
independent learning, and promoting engaging teaching methods (Rikala et al. 2013). Taking
into account the benefits of m-learning it is necessary to introduce technical and pedagogical
support in order to facilitate both teachers’ and students’ understanding of the full potential of
this kind of technology in education. (Montrieux et al. 2015)

For the people with disabilities, the mobile technologies are increasingly used, and it is an
area in which this type of IT can have a very substantially contribution at the quality of life
and the social integration of this vulnerable group. (UNESCO, 2013)

Based on these considerations, academic institutions and secondary schools from Bulgaria,
Romania, Spain, United Kingdom, Greece, Poland, and Croatia cooperated in two
ERASMUS+ Key Action 3: Support for policy reform - Social inclusion through education,
training and youth, having as main objective the use of mobile devices for interacting with
disadvantaged population.

The first project (2016-2018) “mRIDGE - Using mobile technology to improve policy
Reform for Inclusion of Disadvantaged Groups in Education” focused on the design of new
applications for mobile technologies for stimulation, support and for implementing
innovations in the education of the following disadvantaged groups: Roma children and their
teachers, hearing impaired children and their teachers, people with musculoskeletal disorders,
unemployed people.

The second project (2017-2019) “TESI - Adaptive Personalized System for Creating
Expression Tools in Social Inclusion of Learners with Verbal Communication Disabilities”
studied the use of mobile technology for social integration of people with verbal
communication disorders who are at risk of social isolation. The main beneficiaries of TESI
project are: people with verbal communication disabilities; teachers, tutors, (special)
educators; caregivers; parents; supportive staff; nurses; psychologists; social educators, social
workers. In a long-term, the results of the projects will be useful for: counsellors
/coaches/mentors (in a broad sense) (for those who have a bachelor's and / or master's degree
in psychology, pedagogy, medicine, sports, social activities and want to further develop in
this area); authorities, policy makers in the area of special education; management of
educational institutions; community members.
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2. Methods

In order to identify the needs of using mobile technologies in learning/ teaching process for
high school students and teachers, academic students and professors, we gathered information
from 228 questionnaires and 68 interviews, in the frame of mMRIDGE project.

From the analysis of the data provided from the students’ questionnaire, we can draw the
following conclusions:

1. Most students are skilful in using the mobile technologies/ devices.
2. The students make efforts to learn.

3. They are interested in studying with the help of mobile technologies/ devices in class
or at home due to quick access to information.

4. They would learn easier with the help of mobile technologies.
5. They could help the others more easily when using mobile technologies.

6. They consider that they would have more fun if they were using mobile technologies
for learning.

7. They would like to interact with their colleagues and teachers during their free time,
outside the school, by using mobile technologies.

8. They would like to assist classes consisting of video presentations.

From the analysis of the data provided by the teachers’ questionnaire, we can draw the
following conclusions:

1. Learning with the help of mobile technologies can prove itself as being an effective
method of learning as it can provide immediate support for disabled students.

2. Learning with the help of mobile technologies brings new opportunities of learning for
disabled students due to the fact that visual and audio images have a greater impact on them.

3. Learning with the help of mobile technologies is a more flexible method of learning if
we take into account the fact that it can take place under all circumstances, regardless of time
and place.

4. Learning with the help of mobile technologies improves communication between the
student and the teacher.

5. Learning with the help of mobile technologies is a quicker method of getting an
immediate feedback from students.

6. Learning with the help of mobile technologies can be used in one of the following
cases:

a) When the mobile phones are available even if the number of students increases.
b) When the expenses involved in the process are lower.

c) When there is good internet network in the school.

7. ltis not difficult to control the use of cell phones/laptops/tablets in class
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8. Students need a classroom experience that is creative and challenging.

Based on these results the mobile application should make the access easier during
teaching classes to a specific database with education tools (images, videos) built by teachers
in order to adapt the content to each student’s characteristic [1-2].

In the case of TESI project, for all students from the target groups there were identified
areas of communications to be improved on for a better social integration: hygiene,
nourishment, dressing, playing with other children, health, shopping, moving around familiar
environment, public transportation, communication with neighbours, communication with
unfamiliar people, expressing personal needs and wants, social interactions.

Taking into consideration the student’s status and needs, TESI Tool was designed as an
assistive communication tool which enabled users to communicate using visual cues (images)
and to learn and perform daily activities by following visual instructions. A database of
images collected by teachers and parents was made, in order to fit the specific needs of each
student, after the general needs were taken into consideration in the application design [3].

We can divide the students’ needs in two main classes:

1. Needs which require direct communication of users (people with verbal difficulties)
with carers/tutors using mobile technology: nourishment, playing with other children, moving
around familiar environment, public transportation, communication with neighbours,
communication with unfamiliar people, expressing personal needs and wants, social
interactions, etc.

2. Needs which can be solved by direct use of the mobile technology: hygiene, dressing,
orientation in space, etc.

Some areas, as health, can be considered in both categories.

For the first category of needs, it was necessary to develop a software which allows both
parts (users and tutors) to have a dialogue using the image library from the tablets. The image
library is individually designed for each user, by the carers (teachers, parents, etc.) and can be
shared in the community of the project target groups.

We call this category of TESI tool: Expressions, with two approaches: Users’ expressions
and Carers expressions’. For the users’ expression tool, we took into consideration the status
of the students. The images should be relevant for each user and easy to access. We found that
some parts of the software are better in an adaptive form, as the tutor sees fit (images access,
dimensions, position on the screen, etc.)

The second category of TESI tools consists in sequences of images which will show users
“how to do” daily routines: how to dress, how to wash, etc. In addition to the relevance of
images composing the instruction, the carer will decide upon the succession of images (on
pushing/scrolling, automatic)
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3. Results and Discussion

The mobile applications work on tablets and convertible devices with a touch-screen,
running operating systems Android, iOS and Windows.

The web-based applications use the latest versions of browsers Google Chrome, Apple
Safari, Microsoft Edge and Internet Explorer, but are also able to work on older versions if
needed — some users may not have modern and updated hardware.

¢ mRIGDE tool is used only by educators during teaching as follows [4]:

- Teachers prepare additional images and/or videos for a specific topics, adapted to each
student needs and make a lesson database;

- Using mRIDGE applications he/she assigns a QR code to each database object;

- During the teaching process, teacher distributes these codes to students and ask them to
apply mRIDGE application installed on their tablets to access the image/video as
additional explanation, specific for the student need (Fig. 1);

- The student can choose by himself, or advised by the teacher, how many times he
wants to access the tool, or if he/she need extra-tools.

e TESI tool is organized as two applications [5]:

- One of them is used by both tutors (teachers, parents) and students/children as a
“dialog” by means of tablets, accessing images which depict the intentions and needs
(Fig. 2);

- In addition to teachers, parents can also contribute to collect the proper images for the
database, specific for each child;

- The second applications allows the child to access a succession of instructions, already
designed by tutors, for manage simple actions in real life (Fig.3).
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Fig. 1. Using QR codes reader (mRIDGE tool) application during lessons.

Learning objectives:
1.Recognizing fruits.
2.Practicing
pronunciation.

3. Practicing expressing
his food preferences.

The picture sequence
includes fruits.

The student asks the child
to show the fruit
‘pineapple’ and the child
choses the fruit and
repeats its name.

Fig. 2. TESI tool for communication.
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Learning objectives:

1. Expressing needs.

2. Strengthening personal
hygiene skills.

The picture sequence shows
personal hygiene related
activities.

After learning the proper way to
wash his hands, the tablet
shows Edi the last step, which is
taking the towel and drying his
hands.

Fig. 3. TESI instruction sequences for everyday routines.

4. Conclusion

New software tools were designed in order to fulfil the needs of some disadvantaged
groups for a better education and social inclusion. The software consists of applications for
mobile devices customized so that they can be used by people with physical and mental
impairments, but also to improve communication in non-integrated communities, such as
refugees. Both applications have key features of TESI Tool as accessibility, adaptability,
extensibility and sharing. They were successfully piloted in schools and specific
organizations, and the results are very promising.
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