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Abstract
Background: the use of computerized technology in language therapy with children of the autistic
spectrum. Aim: to assess the interference of using computers and specific programs during language
therapy in the functional communicative profile and socio-cognitive performance of children of the
autistic spectrum. Method: 23 children with ages ranging between 3 and 12 years were individually video
recorded prior to and after a set of 10 regular language therapy sessions (i.e. a total of two video samples
per subject) using computerized games according to the child's choice. Results: the following expressions
were used by the therapists to describe the children's performance during the use of computers: more
attentive, more communicative initiatives, more eye contact, more interactive, more verbalizations,
more attention and more action requests. Qualitative and quantitative progresses were identified, although
without statistical significance. Those progresses were observed after a time period that is smaller than
the usually applied to this kind of comparison and it seems to be a promising result. Conclusion: more
controlled associations and comparisons were not possible due to the groups' heterogeneity and therefore
more consistent conclusions are not possible. It was clear that the subjects presented different reactions
to the use of computerized resources during language therapy.
Key Words: Autistic Disorder; Language Therapy; Language; Child.

Resumo
Tema: uso da tecnologia de informática na terapia de linguagem com crianças do espectro autístico.
Objetivo: verificar a interferência do uso de computadores e programas específicos na terapia
fonoaudiológica de crianças autistas em seu perfil comunicativo e desempenho sócio-cognitivo. Método:
23 crianças entre 3 e 12 anos foram filmadas individualmente, antes e depois de um bloco de dez sessões
com o uso de jogos de informática, em situações regulares de terapia fonoaudiológica, brincando com
diversos tipos de jogos, à sua escolha, com a terapeuta, totalizando duas filmagens de cada criança.
Resultados: as seguintes características foram descritas pelas terapeutas para as situações com o uso do
computador: mais atento, mais iniciativas de comunicação, mais contato ocular, mais interativo, mais
verbalizações, mais pedidos de informação e de ação. Foi possível identificar progressos qualitativos e
quantitativos, embora sem significância estatística. Esses progressos foram observados num período de
tempo mais curto do que o usualmente utilizado para esse tipo de comparação, e esse parece um resultado
promissor. Conclusão: não foi possível realizar comparações ou associações mais controladas, pois os
grupos estudados foram muito heterogêneos, o que dificulta conclusões mais consistentes. Ficou evidente
que os sujeitos apresentaram reações diferentes à proposta de utilização dos recursos de informática
durante a terapia fonoaudiológica.
Palavras-Chave: Transtorno Autístico; Fonoaudiologia; Linguagem; Criança.
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Introduction

Language's role within the autism spectrum
disorders is very unique because unlike other broad
developmental disorders, where language
impairments are a symptom or a consequence of
other deficits, in the autism spectrum the language
impairments are one of the 3 diagnostic criteria 1.

The implications of diagnostic criteria that are
based mainly on clinical observation have been
widely discussed1-3 as well as the differential
diagnosis among the various disorders included in
the autism spectrum4-6.

The application of research results to support
therapeutic intervention proposals has lead to
studies about these processes and their results7-
11.

In recent years some studies about the use of
computer technology with children of the autism
spectrum have been published. Some of them
describe the use of this technology to assess
autistic children performance in specific activities
12-13. Others describe the technology's adaptation
to the use as alternative/augmentative or aided
communication devices 14-19. All of them, however,
describe studies with few subjects (less than 10)
what diminishes any possibility of generalization
of their results. Besides, although inclusion criteria
are not always clear, the need of collaborative
participation and frequently of high performances
may have played an important role in the positive
results that are reported. Brazilian reality, however,
do not allow the direct "importation" of this kind of
technology because there is the need of adaptations
that go far beyond the simple translation. On the
other hand, most of the autistic children do not
have access to specific digital technology,
especially adapted to their needs. It is also important
to consider that the utility of this kind of technology
and their best adaptation to children with different
needs still demand more consistent studies that
justify the development of programs and systems
adapted to Brazilian children.

The purpose of the present study was to
observe the advantages of the use of computer
technology with commercial programs that are easily
available to patients and therapists.

Hypotheses

1. The use of digital technology in language therapy
with autistic children may contribute to the better
use of communication opportunities.
2. Children of the autism spectrum in different

developmental levels will make different use the
digital resources during language therapy.

Aim

Verify the interference of the use of computer
and specific programs during the language therapy
of autistic children in their functional
communicative profile and social cognitive
performance.

Method

The study was approved by the institution's
research ethics committee and the caretakers of all
children signed the approved consent form.

Subjects

Subjects were 23 children between 3 and 12 years
of age, that were attending weekly language therapy
on a specialized service for at least 6 months. All have
been diagnosed as within the autism spectrum by
psychiatrists and none of them were absent from therapy
for more than one week.

Inclusion criteria: caretaker signed the consent
form, diagnosis within the autism spectrum, age under
11 years at the study onset and behavior adequate to
the use of a personal computer.

Material

To the session with the children:

. 2 desktop computers Pentium 4 with configuration
compatible to the use of pedagogic games and CD-
Rom games.
. software: pedagogic programs ans CD-Rom gams with
different levels.

To data recording:

. individual observation protocol to each session

. digital videocameras

. midia (mini DVDs)

. protocols of the functional communicative profile and
social-cognitive performance20-21.

Procedures

Each subject was filmed individually prior and after
a set of 10 sessions with the use of computers during
the regular language therapy sessions. In these
assessment sessions the children were filmed while



417

Pró-Fono Revista de Atualização Científica. 2010 out-dez;22(4).

Recursos de informática na terapia fonoaudiológica de crianças do espectro autístico.

playing with their therapists and their choice among
different kinds of toys. These samples were used to
determine each child's functional communicative profile
and social-communicative performance.

Results

The large individual differences among autistic
children justify the use of methodologies where the
child is his own control. Therefore the statistical
analysis compares the two recorded moments in what
refer to the functional communicative profile (number
of communicative acts per minute, occupation of the
communicative space, communication interactivity
and use of communicative means) and social
cognitive performance (communicative intent,
imitation, tool use and play).

Qualitative aspects

The registered data about individualized
observations referring to each session allow a
qualitative analysis of the whole process.

The first evident information points out that,
although there was a collection of about 20 CD-Roms
with child's games and a virtually unlimited number
of games and activities in the internet, the children
usually choose among a few preferred games and
some work programs (word® and paint-brush®). It
was also interesting to note that only three subjects
used more than 1 program or game in each session,
regardless of its duration and they did it in only 4
sessions.

Figure 1 shows the number of games used by
the patients through the 10 studies sessions.

Another aspect that wasn't influenced by the
amount of time during which the computer was used
was the descriptions provided by the therapists
about the children's behavior during the sessions.

Figure 2 shows the proportion of subjects
described by the therapists as presenting progress
in different areas throughout the 10 sessions. The
area that with more descriptions of progresses in the
situations with the use of the computer was attention,
where progress was described in 24% of the
situations, followed by the increase in
communication's interactivity, described in 19% of
the situations. This kind of activity, however, does
not contribute significantly to the lessening in
agitation patterns of a significant number of subjects.
In only 4.5% of the 230 sessions the patients were
described as "less agitated".

Other rather surprising aspect was the increase
in eye contact (7.7% of the situations) and in the

number of verbalizations (15.4%) during a kind of
activity that can be conducted in an isolated, non-
interactive way.

Also contrary to the expected, there was no
situation in which the children had shown the desire
to continue to use the computer after the planed
time. On the other hand, 3 of the 23 subjects had to
be stimulated to use the computer and refused to do
so in 14 situations, remaining only observing the
therapist playing a game or performing some task.

Quantitative aspects

The analysis of the Functional communicative
profiles prior and after the 10 sessions with the use
of computer didn't show significant differences in
the means of any of the studied variables. However,
the individualized comparison between the two
moments, with each subject as his own control has
shown areas of progress. Statistical analysis (Anova,
T-Student and Spearman) has not identified any
significant difference (0.05) to any of the variables,
but it is possible to consider the number of subjects
and the number of areas with progress. The areas
considered as progress indexes were: increase in the
number of communicative acts per minute; increase
in the proportion of use of more interpersonal
communicative acts; increase in the proportion of
use of the verbal communicative mean; increase in
the proportion of us of the vocal communicative
mean and decrease in the proportion of use of the
gestural communicative mean, without the decrease
in the number of communicative acts.

Figure 3 shows the number of subjects with
progress in the Functional Communicative Profile
and in the social cognitive performance. It is
interesting to note that all patients presented at least
one progress index in the Functional communicative
Profile.

The statistical analysis of the observed areas of
the social cognitive performance in the two moments
of data gathering also didn't present significant
differences. But it was also possible to observe
progress indexes in each of the assessed domains.
The analyzed areas of the social-cognitive
performance were: gestural communicative intent,
vocal communicative intent, gestural imitation, vocal
imitation, tool use, combinatory play and symbolic
play.

Figure 3 also shows the number of subjects with
progress in the social cognitive performance. In this
analysis 2 subjects didn't present any progress index
in none of the seven observed areas. On the other
hand it is interesting to note that most of the subjects
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presented a medium number of areas with progress
(between 2 and 4 of the 7 observed areas).

FIGURE 1. Proportion of subjects and number of games used in the 10 sessions
set.

0
5

10
15
20
25
30
35
40
45

2 jogos 3 jogos 4 jogos 5 jogos

FIGURE 2. Proportion of subjects and areas with changes in behavior/performance.
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FIGURE 3. Number of subjects and number of areas with progress in the Functional Communicative Profile and in the social-cognitive
performance.  
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Discussion

The qualitative results reinforce the importance
of the therapist's role and the established
interactive process. The observed evolution in
aspects such as increase in the number of
verbalizations, of interactivity, of communicative
initiatives and eye contact undoubtedly should not
be considered as the outcome only of the computer
use.

This evolution must be observed as the result
of an interactive process in which the computer
played different roles according to each interaction:
mediation, focus of interest, proposal of challenging
situations, competition and collaboration. The
therapist's attitudes were also fundamental, acting
as a positive interlocutor7-11,20.

The different responses to the to the
intervention period in what refer to the Functional
Communicative Profile and to the social cognitive
performance may be regarded in respect to the kind
of activity that used the computer as a mediator to
the language therapy20-25. Although this kind of
resource favor the virtual performance of different
activities and tasks, the real experiencing situation
do not occur and it may be significant to the
determination of changes in the social cognitive
performance26-28. Other studies have already
indicated that in some situations the progress in
some areas is faster then in other29-30.

Conclusion

The first hypothesis proposed to this study
stated that: "The use of digital technology in
language therapy with autistic children may
contribute to the better use of communication
opportunities". The results, however, do not provide
evidence to confirm or deny it. It was possible to
identify progresses qualitatively described by the
therapists and qualitatively observable, but without
statistical significance. These progresses were
observed after a time period that was shorter then
the usually used in this kind of comparison, and
this seems to be a promising result. However, it
wasn't possible to produce more controlled
comparisons or associations because the studied
group was very heterogeneous, and it restricts the
possibility of more consistent conclusions.

The second hypothesis stated that "children
of the autism spectrum in different developmental
levels will make different use the digital resources
during language therapy". It also demands further
studies to be effectively confirmed. It was clear that
the subjects presented different responses to the
use of computer results during the language
therapy, but it was not possible to determine if these
differences were due to the different uses of the
computer, to the development characteristics of
each child or to the association of both factors.

The positive results justify the continuity of
this kind of study.
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