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Abstract — This study aimed to identify possible
contributions of using Digital Learnig Environments
for the communication processes of students with
cerebral palsy. The subjects used Digital Learnig
Environments, including the Eduquito and a social
network. From the mediation and virtual contact with
other children, the dimensions we observed were
reading and writing, oral language, and social
development. The results showed that children began
to virtually interact with other children and
understand and wuse new concepts and new
technologies. There was an evolution in the written
language as well as a decrease in the production of
misspelled words during the research.
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I. INTRODUCTION

This work arises from a concern about the benefit
of new technologies for the communication
abilities of people with disabilities.

We live in a time when technology contributes to
facilitate the development of human beings in
several areas of life, including education.
Depending on motor and/or oral communication
limitations, students with disabilities are often
excluded from society, and sometimes they are not
introduced into regular classes in school. To
improve the quality of their lives, making them
more active and allowing them to participate in
society, there are new technological resources
being used to aid in school and socio-digital
inclusion.

Creating opportunities of access to the digital world
for all individuals is fundamental for a society that
claims to have the participation of all its citizens, to
respect differences and to provide equal
opportunities. Technological resources can be
mediators between the child and learning. For
children with Cerebral Palsy (CP), these resources
also help with communication through social
interactions. Also, it is important to highlight how
important  social interactions are in the
development of individuals. Following this point of
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view, the contribution of the social interactional
theory by Vygotsky is fundamental. This theory
studies the ways in which humans develop
intentional mechanisms, consciously controlled
actions that set them apart from other living beings.
Vygotsky [2] points to the key role of the
interaction between individuals with different
levels of development.

Communication is a need that is present in human
life. It is responsible for the exchange of
information between people and for social
interactions. Human beings perfected their
communication and started to use resources to
facilitate this process and their relationship skills.
Nowadays, written communication is the most
widely used form of communication in digital
media. Reading and writing are very important for
people to exercise their rights to work and
participate in society as citizens, and to receive
information and learn throughout life.

New technologies have been created from the needs
that have emerged over the years. The have given
people with disabilities access to computing
devices, which results in greater autonomy and
independence in their academic, professional,
domestic and entertainment lives - something that
seemed unlikely a few years ago. Thus, we assume
that technology offers features that enable the
development of children with CP. In his reports,
Vygotsky [3] states that the laws underlying
development are the same for normal children and
children with disabilities, and that these individuals
must use their "healthy" senses to understand the
world, that is, they should use their skills
compensate for their impaired senses.

The growing development of information
technology has contributed to the democratization
of the use of virtual spaces. But are new
technologies  capable to  improve the
communication abilities of individuals with
disabilities?

Students with disabilities, especially with CP, can
benefit in their overall development, challenging
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clinical and, especially, educational prognostics.
With the evolution and the use of technology, we
observe today that these students have a potential
that goes beyond the limits set previously.
Currently, there are specialized people involved
with these students, helping them develop their
potential, preventing deformities and other possible
deficiencies that may arise along with the CP.

The computer and the resources available, such as
Digital Learning Environments (DLEs), can be
seen as a leap in the quality of life of students with
CP. Through several possible adaptations, these
environments may become important tools for
learning and for their development, as well as
essential for communication, thus assuming a very
important role in promoting the social inclusion of
these individuals. Based on the above, the goal of
this study was to explore technological resources to
observe the development of communication
processes in children with CP through their
interaction in digital environments.

Il. RESEARCH QUESTIONS

The aim of this study was to observe and assess the
interaction and production/construction of written
communication of subjects with CP, with more and
less experience with computers. This assessment
will be carried out by using DLESs and exploring its
tools, both online and offline. Besides, we will
monitor the spelling mistakes in the textual
productions of students and analyze possible
changes found with the development of written
communication to answer the following research
question: Do Digital Environments favor the
process of interaction and construction of written
communication in subjects with cerebral palsy?

I11. MATERIALS AND METHODS

This was a qualitative research, with the study of
multi-cases.

Data collection was performed with direct
observation based on the DLE Eduquito and a
social network, and on the written communication
development processes. Descriptive records of the
interactions of the subjects were carried out,
regarding the DLEs. After the students used the
environments, we described the speech aspects and
those related to the process of interaction in oral
and written communication. We also analyzed the
spelling mistakes found in the productions. The
spelling mistakes we analyzed were reported by
Zorzi (1998) and described in 11 categories.

For this study, nine students were selected. They
got specialized care at the Educandario Sdo Jodo
Batista Rehabilitation Center. The students were
aged nine to 18 years; five students were male and
four were female.

All the students went to regular schools and knew
how to read and write. Their progress in school

ranged from the 2nd year of elementary school to
the 1st year of high school. The students included
in this study had a clinical diagnosis of CP without
associated diseases. The etiology of the disease was
not taken into account in this study. Data collection
took 13 months.

This research followed these steps: Initially, the
subjects were divided into two groups, where we
considered their previous experience with
computers, or lack thereof. Group 1 was composed
of the five students who had more experience with
digital environments. Group 2 was composed of
four students without previous experience or who
did not use the computer much. After that, we
presented the DLEs that would be used by the
students. Those who did not already have e-mails
created their own accounts. Then, they all
registered to the DLE Eduquito and to the Social
Network. After this, we monitored and recorded all
the  interaction  processes and  written
communication in both groups and in both the
environments. All students were asked to write
texts on a suggested topic, which resulted in two
textual productions, written on different days.
Students built a collective text, from various textual
productions of their own.

IV. DIGITAL LEARNING ENVIRONMENTS
A. Eduquito

Eduquito was the DLE chosen for this study.
Eduquito was based on the social interactionist
approach  proposed by Vygotsky, which
investigates how social interaction helps with the
development of Higher Psychological Functions
[4]. The DLE Eduquito has activities that motivate
individual and collective growth. For this reason,
we chose to use this inclusive DLE, which was
designed so users could use tools that allow
exchange of knowledge through mediation and
social interaction.

B. Social Network

We chose this social network because of its wide
acceptance among the target audience of the
research. Furthermore, we considered these issues:
(1) familiarity of the subject with the logic of the
tool, as well as their facility to learn; (2) the
possibility of unrestricted access to its content and
(3) it provides interpersonal interactions that value
the autonomy of the subject.

With Web 2.0, concepts such as participation,
interaction, communication and sharing have been
reinterpreted to mean possibilities for the use of
technological resources. The web as a platform
started to boost the construction of different
collaborative tools, seeing the user no longer as a
mere receiver of information, but rather as someone
who participates, operates, and contributes to the
production of content.
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Social networking sites have become increasingly
popular with the rise of Web 2.0, the so-called
second generation of web-based communities, with
increased collaboration and sharing between users
through applications such as wikis, blogs and
podcasts, RSS feeds etc. [5]. Sites like
MySpace.com, Friendster and more recently
Facebook.com, have become increasing popular,
especially among young people who use these new
technologies to create communities.

The participation of the subjects in the study was in
accordance with the resolution 196/96 of the
National Health Council (ethical aspects of
research on human subjects). The parents or
guardians of the students all signed a Free and
Clarified Consent Form.

V. RESULTS AND DISCUSSION

Data analysis was performed based on the use of
the tools available in the DLE Eduquito, the social
network, in the narratives of the Whiteboard (QB)
and on the students” oral and written
communication. For this research, each student
created a nickname so that they would have their
identity preserved. This nickname was used when
they made the Virtual Book (LV) using the QB
accessible tool. The study of the gathered
information was divided into two phases:
individual analysis and group analysis. We used
tables for viewing the indicators we raised more
easily, without any classificatory or quantitative
character. The findings in the students’ text
production were also put in tables. Thus, it was
possible to calculate the percentage of
misspellings, considering the type of mistake
committed by time, and also by which environment
the event was found.

On the first activity involving textual productions,
we got 24 texts back from the students. O the
second one, 20. In the last phase of data collection,
a new group was created in the social network,
named BOOK CLUB. The students suggested the
development of a Virtual Book, using the QB
accessible tool, available on Eduquito. Inspired by
other narratives, the children wrote a story with
superheroes invented by them. The VB was entirely
created by the group, and the narratives were
maintained word for word, without changes or
adaptations. The images placed in the environment
by the mediator were designed by the writers
themselves, using Paint.

As was said above, the subjects were divided into
two groups, considering their previous experience
with computers, or lack thereof. The members of
Group 1 were GP, FP, BL, SM and SC, with better
performance than the other participants, possibly
because they had had more experience with digital
environments. Group 2, consisting of MV, SG, AQ
and EK, showed more difficulty, perhaps for lack

of prior experiences. Each member created and
developed their own part in the story, writing from
two to six narrative fragments, until the book was
complete.

In the process, the participants made it clear that
their contributions did not need to be definitive in
the production of other students, and could be
changed if the original authors did not feel
comfortable with the content. Such behavior
indicates that, despite this being a collective
production, new authors did not feel completely
free to influence the course of the material. The
concept of authorship [6] [7] still appeared to be
associated with the creator of the text, the
representative role of owner of the material; we did
not identify a change of focus from authorship to
content. Figure 1 presents data on the number of
narrative fragments produced by the students of the
two groups within the DEs.

NARRATIVES SOCIAL

NETWORK
= GP 2 3 8
= EP 14 3 0
°c SM 5 8
& sC 8 2 10
3 BL i 2
TOTAL G1 33 (76.1%) 19 (65.5%) 2(722%
& MV 2 3 5
= . SG : 2 6
& AQ 2 3 5
¥ EK 2 2 ]
[ TOTALG2 0232 10(34,4%)

TOTAL 43 (59.7%)

Figura 1 — Number of narratives by the students divided into
groups, within the digital learning environments

29 (103%)

It appears that the group of students with more
experience always had more than twice the number
of written productions compared to the less
experienced. However, in the QB, students in
Group 2 showed proportionally less difference
compared to the other group. This decrease in
difference may be related to the fact that the QB
was used at the end of the study, enabling the
students who belonged to Group 2 to understand
the new tools introduced in the research and
thereby be able to evolve, which might have
affected their writing skills.

We identified and analyzed individually the
mistakes produced by the research subjects in the
collected written material produced in the digital
environments. The data show, for the large group,
348 spelling mistakes in 4,371 words examined.
This amount, added to the diversity of types of
mistakes found instantly caused difficulties as to
how to classify them. Questions of how to interpret
or consider these mistakes were very frequent, and
eventually it motivated us to search for
classifications that had already been used and that
could help in this study. Thus, we ended up using
an existing classification [8]; this classification is
based on other studies, and it has 10 categories or
types of spelling mistakes that were most
commonly found in the writing of children in
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general. The author of this classification created
one more category to account for certain
idiosyncrasies or certain particular and uncommon
ways of writing that were found in one or other
child, and could not be considered as the most
common difficulties. From these results, the data
were grouped according to the evolutionary stages
of the research: early (between one and six months)
and late (between seven and 12 months).

Figure 2 shows the percentage of spelling mistakes
per student, compared to the number of words
individually analyzed during the two phases of the
research.

Percentage of speiling mistakes, by student in relation to the number of
words analyzed at the beginning and at the end of the research.
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Figura 2 - Percentage of spelling mistakes, by student in relation
to the number of words analyzed at the beginning and at the end
of the research.

Eight students presented a lower percentage of
mistakes at the final stage of the research compared
to the beginning, except AQ, who lowered his
performance during the development of the study.
Group 1, when compared to the other group, had a
lower percentage of mistakes. In Group 1, GP
reached six percent at the beginning and that total
decreased to 1.4 percent of mistakes at the end of
the analysis. This happened to all the students of
this group: FP began with 3.6 percent and finished
with 0.9; SM went from 9.9 percent to 4.7 percent;
SC, 7.8 percent initially, and 4.5 percent at the end;
and finally BL, who went from 8.8 percent to 6.9
percent, the subject with the lowest decrease of
mistakes in this group. Group 2 had the following
developmental profile regarding the percentage of
mistakes: MV started with 12 percent and this ratio
decreased to 8.7 percent; SG went from 15.2
percent to 8.3 percent; EK, a student who had the
highest percentage during the study, 43 percent in
the first phase, ended with 28 percent; finally, AQ,
the only student with an increase in the number of
mistakes during the research, went from 15.4
percent to 22.4 percent. Given this last situation,
regarding the negative slope of AQ’s performance,
we sought to understand what happened in the
process that could contribute to this isolated result.
We checked his history to see if there was any
evidence or information to somehow explain such
a significant behavior concerning the number of

spelling mistakes. AQ did not have Internet access
at home and only used the environments during the
time of the research, or when some computer
activity was offered by the school. Despite him
showing interest in these activities, the child's
family was not interested in assisting him or
encouraging the use of computers as a support of
his disability. After the research, AQ was
suspended from his appointments at the institution
for non-adherence to therapy and missing too many
appointments. We believe that this might be one of
the factors that caused this performance.

The family should understand the child as a being
in training who seeks to build their learning through
interpersonal experiences [9]. The family can
influence the child’s school learning, since it is the
family that gives the first instructions on moral and
social rules. In this study, AQ’s family may not
only have interfered in his performance, with
respect to language, but also ended up hurting the
progress of his therapy when they decided to
abandon the activities carried out in the institution.
The difference of the total percentage of spelling
mistakes found during the research, regarding the
complete research and all its participants, is on
Figure 3.

Percentage of spelling mistakes in the groups.
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Figura 3 - Percentage of spelling mistakes in the groups.

Group 1 had 6.3 percent in the first phase and, at
the end, 2.8 percent. On the other hand, Group 2,
with a much higher initial percentage, 18.8 percent,
completed the study with 18 percent, which is still
a considerable amount. However, despite this
result, it is necessary to point out that Group 1
always presented a better evolution in writing when
compared to Group 2, whose improvement is not
significant in terms of changes in writing
behaviors. As to the results of all subjects, the
process started with 8.8 percent of spelling
mistakes, and ended with 6.4 percent.

The act of getting to know digital technologies
because of socio-digital inclusion, as well as
favoring communication for individuals with
disabilities, brings out studies that show the
benefits of using Assistive Technologies as a
resource in the construction of knowledge. In short,
at the beginning, at the moment when the new tools
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were being presented, the group required a
significant amount of support. Gradually, this
amount of aid decreased, which shows the
progressive autonomy acquired by subjects in the
course of the interactive process. In a study carried
out in Cape Town[5], where the objective was to
verify the usability of Facebook for teaching and
learning, the authors argue that students used the
environment to replicate in the social network what
was happening in the classroom, thus becoming
"on-line" friends of their university colleagues.
This same process of interaction with the general
group was observed in this study. Students, at the
beginning of the research, knew each other
superficially within the institution. After the start of
the study, students had more frequent interaction in
a collaborative educational space, and established
bonds of friendship outside the virtual context as
well.

VI. CONCLUSIONS

The results showed a successful process for the
production of narratives. Students began to produce
more stories after the use of the DLEs. In addition,
we noted that the texts had fewer spelling mistakes
- a significant improvement in writing and in the
intelligibility in the communication process.
Initially, the aim was to encourage the production
of texts through Eduquito; however, in the course
of data collection, we felt the need to include a new
feature in this process. The proposal to use the
social network as a DLE resulted in numerous
developments, and we believe this is an important
tool for future research. Social networking is,
indeed, a powerful communication environment
that emulates, notably, many forms of interaction
between subjects. It was concluded that the more
innovative the environment, the more interest is
aroused in students. In this study, we saw that
students, besides creating a greater number of
narratives, interacted more within this virtual
environment than in other environments. The social
network proved to be a resource that included the
students and was part of their usual routine.

The absence of a tradition of studies that present
possible changes in communication for students
with CP through the use of information and
communication technologies is evident. Overall,
despite the difficulty in comparing the results of
this work with that of other studies on the subject,
due to differences in methodologies used and the
pathology associated with the student, we could
verify that the spelling mistakes made by
individuals with no CP did not differ in nature from
those observed in individuals who do not present
this disability. It is noteworthy that the studies we
found did not analyze typed writing, but
handwriting.

The study also revealed improvements within the
groups. In all aspects analyzed, it was observed

that, in a constant way, the groups showed the same
trend of improvement. The first group improved in
every way, just as the Group 2. Although Group 1
demonstrated an ever higher percentage of
improvement, the trend in Group 2 was the same.
Also, we found aspects related to a pattern in
writing. Some students employed abbreviated
words in this study, and this practice occurred in all
the studied environments. The way that the student
used language was reflected in their writing.

In conclusion, we hope this research will spark
interest for new and future research in the area. The
results contain information that shows the
importance of researching this theme. Regarding
future studies, it would be interesting to research
the other tools that offered by Eduquito and their
relationship with communication. The positive
results observed in the written language showed
that it is always possible to discover new
dimensions when we use information technologies
as a resource or the communication of subjects with
disabilities. The new technologies that are available
today do not offer subjects a new world without
problems, but they can serve to assist and facilitate
everyday life. In this study, we observed that the
environments used with the students helped them
participate more, express themselves, interact more
and especially  improved the  written
communication of children with disabilities,
pointing positively to digital technologies as
resources to support the development of children
with CP. Thus, every second dedicated to this
project was worth it.
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