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This study aimed at investigating the impact of using a robust augmentative and

Research support source: PIBEXC ~ alternative communication (AAC) system on the communication of a child with autism
B spectrum disorder. This longitudinal intervention research is a single case study. Skills
the Universidade Federal de Pernambuco. were assessed with data obtained with the protocol Communication Assessment in

Autism Spectrum Disorder at the beginning and end of the intervention. Receptive
i CE e EReess P and expressive communication and behavioral skills increased respectively by
62.5%, 36.84%, and 55.53%. Hence, positive results were found in communication

development using the robust AAC system in the intervention, as verified in the
progress in receptive and expressive communication and behavioral skills.
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INTRODUCTION

Autism spectrum disorder (ASD) is described as
an early-onset neurodevelopmental disorder, charac-
terized by behavioral, social skills, and communication
changes, possibly requiring different levels of support'.

This population’s communication changes are
heterogeneous. They may range from absence of
speech or production of few words to greater verbal
skills — though with persistent deficits in the functional
use of communication?.

Communication changes manifest in nonverbal
communication, with a special impact on pragmatic
skills, shared attention, taking turns, eye contact, limited
gestures, facial expressions, vocalizations, smiling, and
playing with others®. Verbal communication, in its turn,
is stereotyped and rigid, with echolalia and prosody
changes. Linguistic impairments may be present in
pragmatics, semantics, morphosyntax, and phonology
—which is the least impaired aspect of language®.

Intervention approaches that help develop functional
communication skills in people with ASD include
augmentative and alternative communication (AAC).
This is a subfield of assistive technology addressing
multiple communication modalities, encompassing the
integrated use of symbols, resources, techniques, and
strategies to give access to information and communi-
cation®. AAC makes communication possible for people
with limited, unintelligible, or absent speech®”.

The review of the national literature indicates that
studies on autism and AAC are promising and relevant.
However, this scenario shows little variety of AAC
system types and AAC teaching methods. There is a
scarcity of broader AAC modalities to meet individual
needs, considering their cognitive, sensory, motor, and
linguistic skills, as well as studies with better method-
ological designs®.

“Autismo Comunica” is a public outreach program
based on the sociopragmatic theory and focused
on the Development of Communication Skills in
Autism (DHACA, in Portuguese). The sociopragmatic
perspective presupposes the cultural origin of language
— i.e., the understanding that linguistic signs are
culturally transmitted in everyday social interaction and
develop through shared attention and ever-increasing
understanding in-between speakers as intentional
agents; hence, imitation and collaboration are the main
forms of transmission®°.

DHACA aims to develop communication skills in
language intervention, using a robust AAC system and
behavioral strategies such as modeling (i.e., aided
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language input/stimulation) and physical, visual, and
verbal cues®. These are carried out in play activities
(according to each child’s preferences) in the social
contexts to which they belong.

Robust communication systems and modeling have
been currently used in clinical practice as therapeutic
AAC strategies for subjects with complex communi-
cation needs, such as children with ASD.

A robust AAC system is characterized by selected
pictograms, based on core and fringe words. Core
words encompass essential language (usually verbs,
adjectives, adverbs, and pronouns and rarely nouns),
which is highly frequent in general interaction. Fringe
words encompass nhouns and a range of words more
related to the specific interest of AAC users''. Modeling,
in this sense, emphasizes using core vocabulary 80%
of the time and fringe vocabulary 20% of the time in
interactions.

Studies on different languages and age groups
indicate that approximately 50 words correspond to
40-50% of everyday communication. About 100 words
represent 60%, and 200-400 words represent 80% of
the words used on a daily basis'".

A robust AAC system provides its users with a
more encompassing communication tool, which
exposes them to language more broadly and recep-
tively through modeling. Meanwhile, they can combine
various symbols to make statements and express a
wide range of ideas and communicative functions at
will. The variety of words available gives access to a
vast array of sentence patterns'213,

Modeling consists in simultaneously and contex-
tually associating one or more elements in the adults’
speech with symbols in the robust AAC system, thus
providing a consistent language usage model (i.e.,
input) to AAC users. This strategy benefits children who
have difficulties understanding spoken words, giving
them additional visual information. Hence, they perceive
that the AAC system is useful for their expression.

Modeling is relevant particularly because it is
implemented in natural and significant communicative
contexts. It creates various linguistic input opportunities
(encompassing a variety of language structures and
communicative functions), and increases vocabulary'.

It is important to highlight that children must be
immersed in an environment with communication
partners using AAC to learn to use the system.
Language input is essential to language acquistion.

Given the lack of national research on children
presented with ASD using robust AAC systems, the



objective of this study was to investigate the impact of
using a robust communication system, structured as a
low-technology communication book, with a child on
the sprectrum.

CASE PRESENTATION

This study is an integral part of the research project
named: “Speech-language-hearing and autism:
Knowledge, intervention, and inclusion”, approved by
the Ethics Committee of the Universidade Federal de
Pernambuco - UFPE, Brazil, under protocol number
2.106.800.

J.P, a B-year and 11-month-old-male, was
diagnosed with ASD by a child psychiatrist. He had
normal hearing thresholds and no comorbidities.

The parents reported that J.P. acquired his first
words by 1 year and 6 months old. After reaching this
linguistic milestone, he produced a few isolated words,
which did not lead to the first sentences. The parents
reported having noticed the first atypical behaviors as
soon as 5 months when J.P. did not cry after receiving
an injection, as well as afterward, as nothing seemed
to interest him. The child’s communication consisted of
guiding an adult’s hand to the item he wanted and rare
verbal productions, such as “take” and “open”. He had
not been previously submitted to language intervention
or used any type of AAC system.

J.P. attended individual 40-minute weekly sessions,
totaling 24 visits, at the speech-language clinic at UFPE.
His parents also received weekly instructions for home
activities and participated in two guidance meetings
with the group of parents of children with ASD assisted
at the teaching clinic.

Communication skills were assessed with a
pilot of the protocol Communication Assessment in
ASD (ACOTEA-1)', with 32 statements divided into
expressive and receptive communications skills and
behavioral skills. Its application requires the therapist to
establish communicative situations with the child using
play activities with various toys (kitchen items, dolls,
cars, balls, shape sorters, guitars, stuffed animals,
and bathtub). After two assessment sessions, it was
found that the child would rather be alone and was not
interested in any of the activities, except for lining up
shape sorter pieces. Regarding pragmatic functions,
he did not point or verbalize to ask for anything at any
moment of the session; instead, he only took the toy
from the therapist’s hands. Neither did he use social
expressions or ask for information. He verbalized the
numbers printed in the shape sorter pieces and made
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a comment “Oh, cool!” when lining up the pieces;
other than that, he produced no sentences. He made
vocalizations during the sessions and presented hand
stereotypies. When called, sometimes he looked; but
he did not respond to simple commands or obey when
he was said “stop” or “no”. The child was not stubborn
or aggressive when questioned and showed no interest
in interacting with the therapist.

The intervention used DHACA®, employing the
pictogram communication book — which initially had 66
core vocabulary pictograms on a single page, as well as
smaller overlapping pages with a single 10-pictogram
line (Annex A). These pages, separated by lexical
category, contain fringe vocabulary that is gradually
introduced throughout the therapeutic process. In this
version, the method aims to develop four skills, namely:
constructing sentences with “| want” and another word,
constructing sentences with “I want” and another two
words, constructing sentences with four or more words,
and constructing narratives.

The first skill was developed by leading the child to
ask for the desired object by constructing sentences
with “I WANT + a word” (CSIWX). To acquire this
skill, the child should be able to ask the interlocutor
for something by pointing to the pictures | + WANT
+ a picture in the fringe vocabulary. The sentence is
sequentially constructed as the child points to the
pictures, with or without speech. To this end, the child’s
preferences were analyzed (numbers, colors, shapes,
and foods) and then the related pictograms were
placed in the fringe vocabulary tab in the communi-
cation book. Then, the activities to be used with these
pictograms in the sessions were defined. In the activ-
ities, the items that interested the child were placed
in his visual field, and he was encouraged to ask by
pointing in the communication book the pictograms
that referred to the sentence | + want + word (e.g., “I
want popcorn”). Initially, the child was taught the skill
with physical cues, which were gradually replaced
with visual and verbal cues. Also, the interlocutor used
modeling to demonstrate how to construct the targeted
sentence, until the child was able to ask without cues.
The child received the desired item after asking for it
with the communication book. Six sessions were used
before continuing to the following skill.

In the second skill, the child was encouraged to
construct sentences with “I + WANT + two words”
(CSIWXX). Physical, visual, and verbal cues were used
to teach the new skill, and they were likewise gradually
removed. Besides stimulating him to ask with the
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CSIWXX skill, modeling was also used for lexical devel-
opment regarding colors and shapes, numbers, and
foods. For instance, the therapist modeled “I + WANT
+ LETTER ‘B’ + BLUE” during play activities. In the
process of acquiring the second skill, another lexical
category was added - the parts of the human body.
This skill took five sessions to be developed when the
child began asking interlocutors in different contexts.

The third skill was developed throughout 13
sessions, which explored the use of various personal
pronouns, interrogative pronouns, and concepts,
constructing sentences with four or more words
(CS4MW). Activities to develop this skill used music
and musical instruments, the alphabet, animals and
numbers, shapes, foods, bowling, and puzzles. Also,
new pictograms were added to the communication
book, encompassing the following lexical categories:
animals, alphabet, feelings, cartoons, and the notion
of time — this last one at the family’s request. Physical,
visual, and verbal cues and modeling were used.

To develop the fourth skill, the child was stimulated
to make comments, describe actions and develop
narratives (CND). However, this skill was not achieved
by the end of the 24 sessions. In all skills, when pointing
at the communication book, J.P. also made verbaliza-
tions — which were increasingly present and constant
with time, as he developed the communication skills.

In this case study, modeling was initially used with
some keywords (e.g., now, later, no, more, where, is,
leave, over, under) while the therapist or parents spoke
to the child and pointed at the pictograms. It favored
the child’s receptive language and the acquisition of
new concepts (broadened vocabulary), new morpho-
syntactic structures, and different communicative
functions.

Modeling, used to give children an example of how
to construct linguistic structures, occurred more often
in the third skill. In various moments, the child did
not properly produce the targeted sentence, building
them with more verbs, articles, adverbs, prepositions,
and interrogative pronouns, which belonged to the
core vocabularypage. Then, the therapist or parents
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repeated, modeling the sentence the child wanted to
say and including these core words in the conversation
with the patient, as he made comments or questions
and named or asked for things. For instance, the
therapist once asked: “Where is letter ‘A’”?, pointing to
the pictograms; J.P. was expected to answer: “Under
the car’. However, he answered by pointing only to
the pictogram “under”. So, the therapist modeled by
pointing and saying: “That’s right, it's under the car.
Let’s get it?”

Some time was dedicated in each session to both
parents’ participation. They were encouraged to use the
communication book with their child, in communicative
interaction previously structured by the therapist with
activities that interested the child. The therapist could
thus observe the parent-child interaction and instruct
them on how to use the book and modelproperly.
These moments were also used to suggest home activ-
ities aimed at the skill being developed, creating further
stimulation opportunities. Parents welcomed activities
suggested throughout the intervention and practiced
them routinely.

They were instructed to make the communication
book always available by both leaving it in an easily
accessible place and taking it wherever they went.
Each skill stimulated in the session was also taught to
parents so they continued using it at home during their
routine and activities that interested the child, always
using the same vocabulary (the keywords used in the
session).Parents practiced modeling with the commu-
nication book, thus, enhancing the child’s exposure to
the resource and showing how to use it for language
enhancement.

Data on the child’s progress was collected during
10 months. After the intervention, ACOTEA-1 was
once again applied. The information obtained with
the protocol in the initial and final assessments was
converted into a numerical scale, whose maximum
score for each axis was respectively 38, 14, and 8
points, with a overall total of 60 points. The scores were
transformed into percentages and presented in charts.
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RESULTS

Receptive Communication Skills

Expressive Communication Skills

Behavioral Skills

0% 20% 40% 60% 80% 100% 120%
m Before using the system B After using the system

Figure 1. Descriptive chart with pre- and post-intervention ACOTEA-1 results in percentages

ACOTEA-1 score results are presented in final assessment, increasing by 62.5% from before the

percentages in Figure 1, showing the progress in intervention. It was followed by expressive commu-
communication and behavioral skills following inter- nication and behavioral skills, which respectively
vention with the robust communication system. increased by 36.84% and 55.53%.

Receptive skills varied the most from the initial to the

Understands and responds to simple

commands [

ey 0

LOOkS . Someone/something —
REERENGS e TEEIES &

0% 20%  40% 60% 80% 100% 120%
m Before using the system W After using the system

Figure 2. Percentage frequency of receptive communication skills before and after the intervention
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The frequency of use of receptive communication including the acquired abilities to understand and
skills is shown in Figure 2. It demonstrates that all skills respond to simple commands and obey “no”.
were established after using the robust AAC system,

Smiles

Is not stubborn

Respects turns and carries a conversation
Uses sentences with four or more words
Makes comments

Names objects or people

Asks questions

Uses social expressions

Shows you something

Offers or shares things

Greets people

Shows affection

Asks for objects that are not in the visual field
Asks for something new that is in the visual field
Draws your attention

Asks something to continue

Shows interest in other people

Protests

Expresses discomfort

0% 20% 40% 60% 80% 100% 120%

H Before using the system m After using the system

Figure 3. Percentage frequency of expressive communication skills before and after the intervention

Figure 3 presents the frequency of use of expressive questions, asking for objects that were not in the visual
communication skills before and after intervention field, asking for something new that was in the visual
with AAC. It highlights the acquisition of five skills, field, and drawing the attention of the communication
namely: using four or more words in a sentence, asking partner.
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Engaged play

Functional play

No sensory changes

No stereotypies

Eye contact

Shared attention

Intentionally picks an object among others
0% 50%

m Before using the system
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100% 150%

M After using the system

Figure 4. Percentage frequency of social behavior skills before and after the intervention

Figure 4 shows the frequency of use of behavioral
skills before and after using the robust communication
system. It highlights the acquisition of functional play
and shared attention and increased frequency of eye
contact.

DISCUSSION

The data described above demonstrate that the
language intervention with a robust communication
system favored the development of all skills, particularly
the receptive ones. Interventions with AAC had positive
results in all the intended behavioral aspects; however,
it had a greater effect on communication skills than the
other ones’®.

Results show that using the robust AAC system
helped the child understand the adults’ intentional
actions toward him, making shared attention and other
receptive communication skills arise.

These skills are related to the interest in interacting
with another person, the comprehension of social
cues, and the intentionality of actions between people,
such as the ability to “look at someone/something”
and “respond when called”. According to Tomasello
(2003)™, understanding the intentionality of other
people’s actions enables powerful social and cultural
learning — which is directly responsible for the special
forms of cultural heritage typical of humans'™. Through
intentional actions and the perception of others as
interlocutors and intentional communication agents,
the child better understood the use of linguistic signs
supported by the AAC system and his goal when
communicating.

Modeling helped develop communication skills
during therapeutic sessions. The interlocutor used
the communication book to stimulate the communi-
cation process, demonstrating the use of grammatical
constructions with the corresponding pictograms and
modeling the use of AAC®. Modeling fostered receptive
language expansion due to the visual information
available. As the communication partner pointed to
the picture while speaking, it increased linguistic input
opportunities for the child.

Physical and verbal cues were used whenever
teaching a new skill and then gradually removed as
the child acquired the skill. Individuals with ASD in
different age groups may find it easier to interact with
visual stimuli — i.e., they seem to perform better in visual
processing and visuospatial tasks and benefit from
concrete stimuli with visual and tactile cues. Those
ensure greater comprehension and motivation to
perform proposed activities'.

After the intervention using AAC, the development
of five expressive skills stood out: using four or more
words in a sentence, asking questions, asking for
objects that were not in the visual field, asking for
something new that was in the visual field, and drawing
the communication partner’s attention. According to the
sociopragmatic theory, when children begin to under-
stand other people’s intentionality toward them, they
start manipulating the partner’s attention, as shown in
“asking for objects that are not in the visual field and
objects that are in the visual field”*°.

Moreover, this result demonstrates an increase in
communication initiatives (such as asking questions
and drawing the partner’s attention), broadening the
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pragmatic communication profile. Interventions using
the robust communication system contributed to an
increased frequency of communication turns, helping
develop pragmatic skills. Being more robust, this
communication tool allows access to broader vocab-
ulary and communicative functions as well as the devel-
opment of more diversified sentence patterns.

The analysis of the child’s language development
showed that the use of core words (e.g., “I”, “you”,

3 ” [P l]

“want”, “more”, “where”, “no”, “is”, “play”, “what?”,
“under”, “over”, and “the”) provided morphosyntactic
structures for various communicative functions.

Intervention with AAC helped engage in a wide
range of interactions and participate in activities chosen,
thus to express self-determination. More specifically,
communicative interactions helped participants express
their needs and wishes; share information; approach to
establish, maintain, or develop social engagement and
build relationships; practice social etiquette; and get
organized with internal dialogue.

Further lexical development was noted with the
use of pictograms included in the fringe vocabulary
- e.g., the following lexical categories: animals, food,
colors, shapes, numbers, the alphabet, feelings, parts
of the human body, time, and cartoons. According to
the literature, combining core and fringe vocabulary
increases the frequency of AAC use'™.

“Forming sentences with four or more words”
is an expressive skill in this research highlighting
the potential of the robust communication system.
Children with ASD may have deficits in syntactic skills
as well. However, once the subject better understands
language functions and uses, this development helps
them acquire syntactic structures of the language.
Therefore, it can be noted that the core vocabulary
provided the user with a means to create new sentence
patterns and to communicate a variety of pragmatic
functions®.

Progress in “complying with ‘no’”, “looking at
someone/something”, “responding when called”, and
“understanding and responding to simple commands”
indicated a greater comprehension of the meaning
of new words and perception of social cues used in
communication between interlocutors. Overall, using
AAC favored the child’s greater responsiveness in inter-
active situations.

As for behavioral skills, the increase in shared
attention, eye contact, and the functional play stood
out. Lastly, it must be said that when children under-
stand the idea of playing, they show they know social
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rules, have world knowledge, and greater cognitive
development.

Using modeling along with physical, visual, and
verbal cues and giving access to the communication
book led to successful intervention experiences. This
corroborates other existing evidence that children
exposed to modeling in a natural setting develop
pragmatic, semantic, syntactic, and morphological
aspects''. Other characteristics also stood out, such as
the approach established for the therapeutic process,
frequency of sessions, and family engagement.
This last one in particular was an extremely relevant
component?'.

The case in question counted on the parents’ partic-
ipation and collaboration throughout the therapeutic
process. Accordingly, they adhered to the sessions, the
child used the communication book in the sessions,
they engaged in the proposed home activities and
were interested in the instructions. They presented their
questions, such as what activities they could do at home
to engage their son and how to use the communication
book and certain cues. They also showed interest in
broadening his vocabulary when they asked to include
other lexical categories to the communication book.

The father’s presence and active participation is to
be pointed out. It was a differential, as normally only
one parent (usually the mother) is the caregiver respon-
sible for most tasks complementary to the treatment.
The involvement of both parents helped them share
tasks more evenly, ensuring more frequent stimulation
outside the therapeutic setting.

A systematic review? on predictors, moderators,
and mediators in intervention in children with ASD
using AAC indicated a correlation between language
use at home by children with ASD and parental stimu-
lation. Hence, it demonstrates their role as facilitators in
the language development process. The development
and progress of skills using DHACA, the increase in
utterances, and the development of receptive and
expressive communication and behavioral skills on the
part of the child — not only in the clinic but also in other
settings, such as their home — motivated the parents
and helped the couple use the communication book at
home more consistently.

Some factors suggest the importance of parental
self-effectiveness. These include their optimism about
the child’s progress, their participation as communi-
cation partners, stimulating the use of AAC mediated by
the communication book in natural interaction settings,
and their empowerment from experiences lived in the



outreach program. Such findings add to other studies,
emphasizing that parents with a greater perception of
parental self-effectiveness tend to be more effective
with parenting even when facing challenging child
behaviors?'.

CONCLUSION

The results in this case study showed a positive
impact of language intervention with a robust AAC
system on communication development. This was
demonstrated by the data on the development of
receptive and expressive communication and behav-
ioral skills.

Among the main advancements in communication
development, the acquisition of new sentence patterns,
broader communicative functions, and improved struc-
tural and syntactic language stood out . The child also
increasingly understood social cues and acquired new
words, broadening his vocabulary — which points to a
semantic gain.

The robust AAC system proved to be rather advan-
tageous, in contrast to more limited communication
systems, which focused on nouns and child preferred
items. The robust AAC system provided a faster
access to core vocabulary and provided the AAC user
with a more complete tool to support his syntactic
and morphological development. This allowed him
to express a wide range of ideas and communicative
functions, while also giving access to the robust
grammatical structure of the language.

Since this study addressed a single case, new
studies should be conducted with more participants
and in different settings, including schools, to better
observe the gains found in this study. Likewise, it
could be promising to conduct studies assessing
family-related factors (such as family engagement and
parental self-effectiveness), focusing language devel-
opment mediated with AAC.
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