A COMPREHENSIVE BOOK
ON AUTISM SPECTRUM
DISORDERS

Edited by Mohammad-Reza Mohammadi

INTECHWEB.ORG



A Comprehensive Book on Autism Spectrum Disorders
Edited by Mohammad-Reza Mohammadi

Published by InTech
Janeza Trdine 9, 51000 Rijeka, Croatia

Copyright © 2011 InTech

All chapters are Open Access articles distributed under the Creative Commons
Non Commercial Share Alike Attribution 3.0 license, which permits to copy,
distribute, transmit, and adapt the work in any medium, so long as the original
work is properly cited. After this work has been published by InTech, authors
have the right to republish it, in whole or part, in any publication of which they
are the author, and to make other personal use of the work. Any republication,
referencing or personal use of the work must explicitly identify the original source.

Statements and opinions expressed in the chapters are these of the individual contributors
and not necessarily those of the editors or publisher. No responsibility is accepted

for the accuracy of information contained in the published articles. The publisher

assumes no responsibility for any damage or injury to persons or property arising out

of the use of any materials, instructions, methods or ideas contained in the book.

Publishing Process Manager Marina Jozipovic

Technical Editor Teodora Smiljanic

Cover Designer Jan Hyrat

Image Copyright EDHAR, 2011. Used under license from Shutterstock.com

First published September, 2011
Printed in Croatia

A free online edition of this book is available at www.intechopen.com
Additional hard copies can be obtained from orders@intechweb.org

A Comprehensive Book on Autism Spectrum Disorders,
Edited by Mohammad-Reza Mohammadi

p. cm.
978-953-307-494-8



INTECH ricisier
INTECH open

free online editions of InTech
Books and Journals can be found at
www.intechopen.com






Contents

Preface IX
Part 1 Language Assessment and Education 1

Chapter 1 Language Assessment in Autism 3
Fernanda Dreux M.Fernandes,
Cibelle A.H. Amato and Daniela R.Molini-Avejonas

Chapter 2 Language Therapy with Children
with Autism Spectrum Disorders 23
Fernanda Dreux M.Fernandes,
Daniela R.Molini-Avejonas and Cibelle A.H.Amato

Chapter 3 Repetetive Extralinguistic, Prosodic
and Linguistic Behavior in Autism
Spectrum Disorders-High Functioning (ASD-HF) 49
Hila Green and Yishai Tobin

Chapter 4  Variability in Language and
Reading in High-Functioning Autism 63
Cheryl Smith Gabig

Part 2 Parenting and Autism Spectrum Disorders 85

Chapter 5 Parenting Stress in Mothers and Fathers of
Children with Autism Spectrum Disorders 87
Ewa Pisula

Chapter 6  Psychological Adaptation in Parents of
Children with Autism Spectrum Disorders 107
Pilar Pozo, Encarnacion Sarria and Angeles Brioso

Chapter 7 A Comparative Study on Self Perceived Health and Quality of
Life of Parents of Children with Autism Spectrum Disorders
and Parents of Non Disabled Children in Croatia 131
Tomislav Benjak, Gorka Vuleti¢ Mavrinac,
Ivana Pavi¢ Simetin and Branko Kolari¢



VI Contents

Part 3

Chapter 8

Chapter 9

Chapter 10

Part 4

Chapter 11

Chapter 12

Part 5

Chapter 13

Chapter 14

Part 6

Chapter 15

Chapter 16

Part 7

Chapter 17

Cross Culture and Autism Spectrum Disorders 145

Cross Cultural Variation in the Neurodevelopmental
Assessment of Children — The Cultural and Neurological to
2nd Language Acquisition and Children with Autism 147
Karen Mendez, Karen M, Levy, Marley Nelms,

Dayna Hoff, Jean M. Novak and Michael L. Levy

Autism Spectrum Disorders in Iran 167
Mohammad-Reza Mohammadi, Maryam Salmanian and
Shahin Akhondzadeh

Autism Spectrum Disorders in Africa 183
Muideen O. Bakare and Kerim M. Munir

Sleep Disorders and Sexual Abuse in Autistic Children 195

Sleep Concerns and Disorders in Children
with an Autistic Spectrum Disorder (ASD) 197
Oreste Battisti

Sexual Abuse in Autistic Children as a

Risk Factor of Developing of Schizophrenia 205
Piotr W. Gorczyca, Agnieszka Kapinos-Gorczyca,
Katarzyna Ziora and Joanna Oswiecimska

Creativity, Psychiatry and Occupational Histories 211

Creativity Psychosis Autism and the Social Brain 213
Michael Fitzgerald

Psychiatric and Occupational Histories
in Families of Children with Autism 225
G. Robert DelLong, Marie MacDonald and Vidya Krishnamurthy

Moral Judgment and Criminal Law 235

Moral Judgment in Autism 237
Hirotoshi Hiraishi

Autism Spectrum Disorders and the Criminal Law 249
lan Freckelton

Diagnosis of Autism Spectrum
Disorders and a Financial Side 273

The Financial Side of Autism: Private and Public Costs 275
Deanna L. Sharpe and Dana L. Baker



Part 8

Chapter 18

Chapter 19

Part 9

Chapter 20

Chapter 21

Part 10

Chapter 22

Chapter 23

Part 11

Chapter 24

Chapter 25

Contents

Basic Science and Autism Spectrum Disorders 297

Early Behavioural Alterations in Mouse Models

of Autism Spectrum Disorders: A Step Forward Towards
the Discovery of New Therapeutic Approaches 299
Bianca De Filippis, Emilia Romano and Giovanni Laviola

Impaired Sociability of the Balb/c Mouse, an Animal Model
of Autism Spectrum Disorders, is Attenuated by NMDA
Receptor Agonist Interventions: Clinical Implications 323
Stephen I. Deutsch, Jessica A. Burket, Maria R. Urbano, Amy L.
Herndon and Erin E. Winebarger

Sensory Motor and Visual Perspective Taking 343

Sensory Motor Development in Autism 345
Yesim Fazlioglu and M. Oguz Gunsen

The Relationship Between Visual Perspective Taking
and Imitation Impairments in Children with Autism 369
Yue Yu, Yanjie Su and Raymond Chan

The Education and Statistical Analysis 385

Embodied Conversational

Agents for Education in Autism 387
Marissa Milne, Martin Luerssen, Trent Lewis,
Richard Leibbrandt and David Powers

Statistical Analysis of Textual Data from Corpora of
Written Communication - New Results from an

Italian Interdisciplinary Research Program (EASIEST) 413
Lorenzo Bernardi and Arjuna Tuzzi

An Integrated Approach and Transition to Adulthood 435

The Body of the Autistic Child:
An Integrated Approach 437
Fabien Joly

Transition to Adulthood for High-Functioning
Individuals with Autism Spectrum Disorders 451
Steven K. Kapp, Alexander Gantman and Elizabeth A. Laugeson

ViI






Preface

This book arose from experiences of learners, teachers, clinicians, children and
adolescent psychiatrists and other professionals. It is an attempt to synthesize the
humanistic and caring demands of our discipline with its pragmatic and scientific needs.
This synthesis is written by clinicians, experts in child and adolescent psychiatry.

This book is an attempt to bring visibility to Autism Spectrum Disorders in child and
adolescent psychological practices. The famous dictum of William Osler says:
“Medicine is a science of uncertainty and an art of probability”. This book could not
have been written without the support and assistance of many people. Even for the
most successful book editions there comes a time for the closure and a time for the
new beginning. This book is the new beginning, offering readers new views and
insights on Autism Spectrum Disorders.

The vision was to create a clinically focused book that would be useful to trainees and
practitioners of different specialties. In that process, I have been able to apply what I
have learned in thirty years of my career as a training director of Child and Adolescent
Psychiatry as well as the Editor-in-chief of the psychiatric journal.

In addition, for nearly thirty years, numerous teachers and colleagues in the field; my
students and followers (many of whom are now experts and academic leaders),
children who have been our patients, together with their parents, have been
unfailingly generous with sharing their experiences and insights. This introduction
aims to communicate the clinical art and wisdom of child psychiatry, tied firmly to the
science of our clinical disciplines in autism spectrum disorders. Each chapter
highlights what we know about practices in assessment and treatment.

Finally, I am particularly grateful for all your questions, feedbacks, comments and
suggestions.

Mohammad-Reza Mohammadi, M.D

Professor of Child and Adolescent Psychiatry, Tehran University of Medical Sciences
Director of Psychiatry and Psychology Research Center of Iran

Iran
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Language Assessment in Autism

Fernanda Dreux M.Fernandes, Cibelle A.H. Amato

and Daniela R.Molini-Avejonas
Universidade de Sao Paulo
Brazil

1. Introduction

Language development is strongly related to the linguistic and environmental contexts.
There are individual differences in language development that relate to the onset period of
certain abilities as well as to the rhythm of development and language characteristics. Those
factors are associated to individual abilities and are deeply influenced by environmental
aspects. The language acquisition process is dependent of a series of non-linguistic strategies
and better language resources are usually available to further developed children. In this
constant interaction the knowledge about language is constructed and used in different
contexts. Those steps of language and communication development, however, do not occur
always as expected. Some children transgress several of the steps and milestones of
development. Language acquisition is considered a fundamental element of infantile
development, potentiating also the social cognitive development (Amato & Fernandes,
2010).

Language is also considered an important diagnostic and prognostic factor in autism.
Regardless of the theoretical perspective or etiology, the linguistic issues are important
features of the descriptions of autism spectrum disorders, varying from lack of verbal
communication to pedantic speech (Miilher & Fernandes, 2009). The identification of this
group’s language pattern would answer questions such as whether there are specific or
underlying deficits and if they are common to all autistic children.

The exact nature of language impairments in the autism spectrum is still unclear, especially
due to the variations of symptoms. Approximately half of the autistic children do not use
language functionally and present persistent communicative delay. Other children present
language development similar to normal children but with pragmatic inabilities such as
difficulties varying communicative stiles according to the situations or the interlocutor,
misunderstanding rhetoric expressions such as metaphors or irony (Roberts et al, 2004;
Young et al, 2005; Bekaldi, 2006; Smith et al, 2007).

However, there is a general agreement that any therapeutic intervention proposal should be
based on an individual language and communication profile, as detailed as possible
(Bekaldi, 2006). Therefore, issues such as how and what to assess in an autistic child’s
communication are continually being addressed by several studies that provide some
evidence about the available alternatives.

Jarrold et al. (1997) stated that evidence suggests that there are at least three differences
between autistic and normal children’s language: articulation abilities seem to be better
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developed then the other areas; verbal expression seem to be more advanced than
verbal comprehension and lexical comprehension is superior than grammatical
comprehension.

The identification of this group’s language pattern would answer to questions such as if
there are specific or underlying deficits and if they are common to all autistic children.
Hetzroni & Tannous (2004) suggested that linguistic impairments are linked to one of the
three language components (form, use and meaning) or to their association. Walenski et al
(2006), however, stated that the linguistic profile of autistic subjects is defined by pragmatic
and grammatical disorders and intact lexical abilities.

Several authors (Fernandes, 1994; Folstein & Rosen-Shedley, 2001; Volkmar & Pauls, 2003;
Bekaldi, 2006; Smith et al, 2007) pointed out that the pragmatic inabilities are a central
feature of autistic disorders and thus are the focus of many researches since the 1980 decade.
However, since the beginning of the XXI century the interest about formal and semantic
issues have been restored.

Generally, literature points out to grammatical, lexical and pragmatic deficits in autistic
children. However, it is still not clear how these abilities relate and mutually interfere.
Tager-Flusberg & Calkins (1990) reported that autistic children’s grammatical abilities
measured by the Index of Productive Syntax (IPSyn) and by the Mean Length of Utterance
(MLU) are the same, either if spontaneous or imitative speech is analyzed. In the study by
Rollins & Snow (1998) communicative intent with joint attention purposes was related to
syntactic development. However, there was no correlation of the syntactic development
with communicative intent with regulatory purpose. The authors concluded that
apparently, autistic children’s pragmatic abilities contribute to grammatical acquisition.
Kjelgaard & Tager-Flusberg (2001) observed that autistic children presented lexical-syntactic
and grammatical impairments in standardized tests. Condouris et al (2003) used
standardized tests and spontaneous speech to assess autistic children’s language
performance and observed that the children presented impairments in formal aspects of
language on both conditions. Among the grammatical measures used by the authors to
spontaneous speech assessment, MLU was the one that presented the largest number of
correlations with other measures and was considered a useful way to assess grammatical
abilities. In the research by Paul et al (2004) autistic children presented the lowest
performance in pragmatic and grammatical aspects including word combining, use of
functional terms and grammatical markers, use of language to communicate personal
experiences and share new information. Roberts et al (2004) reported that autistic children
actually present grammatical deficits when compared to peers of the same chronological
age. Eigsti et al (2007) observed syntactic delays in autistic children and stated that these
children present an atypical developmental pattern, marked by inconsistent performance.
Walensky et al (2006) pointed out that the main grammatical impairments refer to flexional
morphology but that it is not clear if to morpho-phonology or to morpho-syntax.
Evaluating the pattern of verbal abilities along seven years, Anderson et al (2007) found out
that the linguistic development path followed a predictable pattern from two to nine years
of age.

There are different methods of language assessment, each one with specific advantages and
disadvantages. However, due to autistic children’s characteristics such as lack of social
engagement, the use of spontaneous speech samples may provide important information
about their functional linguistic performance especially when environmental variables such
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as familiarity and cognitive demand are controlled. Besides, this method also reflects
language use’s productivity (Tager-Flushberg, 2000; Condouris et al, 2004).

The aim of this chapter is not to present strict models of assessment protocols, but to present
data and report results of different alternatives and suggestions for assessing language and
communication in children of the autism spectrum. There are several options of tests and
measures available to assess a few languages such as English, French and Spanish. But all
the other languages need specific tools and parameters and demand adaptations by the
speech and language pathologist. Some of the studies described discuss important issues
involving language-specific adaptations and group-specific analysis criteria.

2. Core aspects of language assessment in ASD children

Determining which ones are the language aspects that should be systematically assessed in
all ASD children is frequently a challenge to the speech and language pathologist (SLP). A
comprehensive language assessment doesn’t have to be necessarily exhaustive, but it must
provide the necessary information to allow the determination of a complete profile of
characteristics that will be the basis for diagnosis and intervention proposals.

Considering the areas of social, cognitive and linguistic development, necessarily impaired
in autistic individuals, overall information about them is obviously necessary. But how the
different linguistic systems are associated is an aspect that still demands further research.
Aiming to confirm the consistency of the assessment results, a study was conducted to
verify and analyze the relation between grammatical, lexical and pragmatic development in
autistic children in a period of 12 months of language therapy (Miilher & Fernandes, 2009).
In this study, subjects were 10 individuals with diagnosis within the autism spectrum that
were assessed and attended to language therapy on a specialized service. The average age
on initial assessment was 7 years, 2 months. All were male and had received no prior
language therapy. Video-taped samples of initial assessment, six and twelve months after
language therapy onset were analyzed in regard to the Functional Communicative Profile
(FCP) and communicative functions; Mean Length of Utterance (MLU) and Vocabulary. It
totalized three samples per subject with a total number of 30 recordings with 30 minutes
each. The Functional Communicative Profile (FCP) included the analysis of the number of
communicative acts expressed and the communicative functions they expressed (among 20
possibilities). These communicative functions were divided in more interpersonal and less
interpersonal according to Cardoso & Fernandes (2003). The FCP also considered the
communicative means used to express each communicative act: verbal (emission with more
than 75% of the correct form), vocal (emission with less than 75% of the correct form) and
gestural (facial and body movements), adapted from Weterby & Prutting (1984). The
communicative functions were also analyzed according to Halliday’s (1978) proposal as:
instrumental, regulatory, interactive, personal, heuristic and imaginative.

To the assessment of the Mean Length of Utterance (MLU) the same videotaped therapy
sessions were used, providing the necessary 100 speech segments and singing and delayed
echolalia were excluded from the analysis. The grammatical classes considered were:
adverbs, adjectives, articles, conjunctions, prepositions, pronouns, nouns and verbs.
Grammatical Morphemes (GM) were divided in two sub-groups: GM1 (nouns, verbs and
articles) and GM2 (prepositions, conjunctions and pronouns). The total sum of GM1 and
GM2 constituted the Total-MLU. The ratio of MLU-words and MLU-morphemes was also
determined.
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To the assessment of Vocabulary the same 100 speech segments described above were used.
The terms of psychological state (physical, emotional, of desire and cognitive) and of
designation (natural and cultural entity, body parts, action, artifacts, time and space location
and people’s names) were counted by occurrence. According to the studies by Lee &
Rescorla (2002) and Perkins et al (2006), the number of different psychological state terms
was also counted, besides its total occurrence.

The results have shown that, of the total assessed variables the ones with larger number of
correlations were: MLU-words, verbs, GM1, MLU morphemes and proportion of
interpersonal communicative acts.

MLU-words was the item with the largest number of correlations. MLU-words may be an
indicator of the grammatical development as well as of the phrasal extension. However,
they point out that, since it doesn’t differentiate structure and morpho-syntactic complexity,
MLU-words may be better used as a linguistic development indicator.

The grammatical variables associated with MLU-words were: type 1 Grammatical
Morphemes (nouns, verbs and articles), MLU-morphemes and the word classes of adverbs,
adjectives and verbs. Except for the grammatical variables the other variables seem to reflect
rather the communicative use than the linguistic system. The MLU-words was larger in
subjects with better pragmatic abilities and more social-emotional engagement during
communicative exchange.

Generally MLU-words presented more associations with pragmatic variables than with lexical
abilities. On the two first moments (1 and 2) when there was more use of the verbal
communicative mean and of interpersonal communicative acts, the MLU-words was also
larger. On the last two moments (2 and 3), larger numbers of communicative acts per minute
and more use of communicative space are associated with larger the MLU-words. The
association with the verbal communicative mean is not surprising once this is the main mean
of utterance. However, the association to interactive factors is visible on the occupation of the
communicative space and on the number of communicative acts per minute.

In what refers to the pragmatic variables, the second moment seems to have a transition
role. On the first moment all the variables referred to each child’s own performance, with
internal parameters (number of communicative functions and number of interpersonal
communicative acts). On the third moment the two variables referred to the child’s
performance in relation to an external parameter (acts per minute, where the parameter is
the time and communicative space, where the parameter is the other). The second moment
presented both types of parameters and seemed to function as a rehearsal to the third
moment. That is, on the second moment the association between phrasal extension and
performance factors with external and internal parameters coexists.

The strong statistical significance observed in the associations between lexical, grammatical
and pragmatic aspects indicates the mutual influence of different aspects of language.
Therefore, the language diagnosis must take all these aspects into account. The fact that the
grammatical variables were the ones with the largest number of correlations may suggest
that the formal aspects of language mediate the associations between meaning and function.
However, any positive conclusion demands further investigation, with larger number of
subjects and with users of different languages. Generally grammatical variables presented
more associations with pragmatic variables then with lexical abilities. The positive
correlations between grammatical variables and pragmatic abilities seem to reflect rather the
communicative use of language than the linguistic system.
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The spontaneous speech analysis showed the communicative functionality of the studied
individuals and indicated that there was association of two types of variables of the same
corpus. These results reinforce the use of samples of spontaneous communication as a useful
alternative to the assessment of children of the autism spectrum, especially in situations
where there are no language-specific tests available. The number of subjects imposes a limit
to the generalization of the findings of this research and further research with larger more
homogenous sample is desirable. But the analysis of the correlations between grammatical,
lexical and functional aspects of language offers information to the determination of
individual profiles of abilities and inabilities and therefore provides information to the
clinical intervention in language therapy for children of the autism.

The consistency of results along the intervention period indicates that the results obtained
reveal the profiles of abilities and the associations among them are not random
observations, but close reports of each child’s profile that were useful in the intervention
process.

These results agree with other studies reported in the literature that demand careful
consideration. The correlations with strong statistical significance show the association
between lexical, grammatical and pragmatic aspects. As reported by Toppelberg & Shapiro
(2000), the language components are linked and function harmonically, although
independently.

The association between MLU-words and occupation of the communicative space shows the
important role of the verbal communicative mean to the symmetry of the interactive setting,
although they have been shown to be independent factors (Fernandes, 2000b).

The correlations regarding grammatical class also cannot be taken as a causal relation; a strong
correlation suggests that the variables have important common ground (Bates & Goodman,
1999). Children do not learn the meaning of new words only by time-space contiguity clues;
they focus on clues about the speaker’s intentional references such as gaze direction (Bloom,
1997). Considering that verbs convey less evident meaning then most nouns, a larger use of
verbs seem to indicate more attention to other people, what may suggest better social abilities
not just in more attention to other people but also in more interactive interpersonal
communication. While many nouns refer to concrete objects, verbs may refer to transient
events or to complex changes with multiple organizational principles. The concepts conveyed
through verbs can be more complex than those conveyed by nouns (Goldfield, 2000).

In most languages the nouns are apprehended by object concept mapping while the
knowledge about verbs is language-specific. The role of self-other interaction is important in
learning and using verbs and factors such as verbal meaning, social-pragmatic clues and input
(frequency, positional salience and syntactic structural diversity on which they are used) have
important influence on the order of verbal acquisition (Naigles & Hoff-Ginsberg. 1998).
Befi-Lopes et al (2007) in their study about the use of different kinds of verbs by Portuguese
speaking Brazilian children stated that the evolution on the use of verbs agrees with the
hypotheses that acquisition is based on the use and attention do contextual and semantic-
syntactic clues.

Negative associations with the gestural mean may indicate one of two things: either the use
of gestures is replaced by verbalization or the use of verbal utterances doesn’t exclude the
gestural delay that is observed even in children with better linguistic abilities. Perkins et al
(2006) stated that even before the first year of life autistic children present delayed gestural
communication that is a better diagnostic factor than word production or comprehension.
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The third more frequent correlations observed in the study by Miilher & Fernandes (2009)
involve MLU-morphemes, type 1 grammatical morphemes (GM-1) and the proportion of
interpersonal communicative acts. MLU-morphemes presented correlations on the first and
third moments with artifacts and with the total of designative terms. Artifacts are words
that express entities that are dependent on the human action, as clock, house or others
(Perkins et al 2006) and in several cases they are expressed by words that refer to objects.
These words are included in the category of nouns whose maximum score is three points
(morphemes that express gender, number and degree) and are the grammatical class with
higher scoring possibilities on MLU according to Araujo & Befi-Lopes (2004) criteria. The
study by Tager-Flusberg et al (1990) showed high correlation indexes with syntactic
productivity and lexical diversity measures.

Nouns, verbs and articles are the basic phrasal components in Portuguese; this way the link
between artifacts and designative terms and the use of the verbal communicative mean is
not surprising. Besides this link with the language it is possible that the association with
designative terms and artifacts is related to the fact that autistic children tend to speak about
less complex, more concrete, events (Eigst et al, 2007) and therefore use more words that
designate real objects as the artifacts. The correlation with interactivity indicates that the
intention in socially participate in communicative situations is essential to the effective use
of linguistic knowledge. The idea that the communicative effectiveness depends on the
aspects of form and use (besides content) becomes clear through this association
(Toppelberg & Shapiro, 2000; Hertzroni & Tannous, 2004).

The linguistic idiosyncrasies that are widely reported in literature (Eigst et al, 2007) may
hide the fact that autistic children present communicative intent. Wetherby & Prutting
(1984) reported that these individuals use interactive communicative acts, but that most of
them have environmental consequences and the communicative acts with social
consequences are less frequently used. The association of interpersonal communicative acts
with other variables shows that there is a link between linguistic and social-pragmatic
abilities as reported by several authors (Ninio & Snow, 1988; Bates & Goodman, 1999;
Bishop, 2000). The correlation analysis do not determine the association path; that is, if the
use of interactive communicative acts favors the use of certain lexical terms or larger MLU
or if certain lexical terms and more complex utterances favor communicative interactivity.
What can be stated is that there is an association and that it may be related to social-
pragmatic structures that function as language facilitators (Bates & Goodman, 1999) or it
may be a mechanism of reciprocal influence (Marcos, 2001; Garcia-Perez et al, 2008).
Therefore, the association between the various aspects of language (especially grammar,
syntax and pragmatics) demands careful and sometimes individual analysis. The use of
spontaneous interaction samples and language-specific criteria may provide significant data
to the determination individualized of intervention proposals.

3. Specific assessment situations and groups

Language and communication are socially-related abilities and thus the child’s
communicative and linguistic performance is frequently socially influenced. Language
assessment may have different purposes: it may be important to determine an ASD child’s
best possible performance or it may be useful to identify the specific difficulties that an ASD
adolescent faces in a group situation. Therefore the communicative situations and
interlocutors proposed to the language and communication assessment must be appropriate
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to its purpose. Different settings can be used, as peer-group or individual situations with the
speech-language pathologist or with the mother or a sibling. Frequently the use of more
than one situation provides the most significant results.

Three studies aimed to investigate different issues of language assessment: the identification
of differences between verbal and non-verbal children; the analysis of different interlocutors
and materials assessing language in ASD children and the language assessment of
adolescents with ASD.

3.1 Communicative functionality of verbal and non-verbal autistic children

In this study (Amato & Fernandes, 2010) mothers were included in the data gathering
process in order to identify the usual communicative context available to each child. The
subjects were 20 autistic children with ages varying from 2:10 to 10:6, 17 of male gender and
3 females. They were all divided in two groups (verbal and non-verbal) filmed just once
before the language assessment. The inclusion criteria in the verbal (V- 10 subjects) or in the
non-verbal (NV- 10 subjects) groups was the medical report included in the referral
documents. None of the subjects had prior speech and language assessment or intervention.
All subjects were filmed for 30 minutes during a spontaneous play situation with their
mothers that didn’t receive any special instructions.

The results were considering regarding each child to allow better analysis of the results of a
procedure that included mothers as the communicative interlocutor. The proportion of
occupation of the communicative space didn’t reveal significant differences between groups
while the number of communicative acts produced per minute did. In both groups the
gestural communicative mean was the most frequently used. This was the only
communicative mean that didn’t present significant differences between the groups. The
results referring to the interpersonal communicative functions expressed, that is, the
proportion of communication interactivity. Although there is a significant difference
between the groups, the low proportion of interactive communicative acts in the
communication of autistic children is an issue that must be carefully considered.

The analysis of the occupation of communicative space and of the number of
communicative acts produced per minute by the subjects of this research shows variations
in both aspects. The occupation of the communicative space indicates a certain balance in
the mother-child communication. However, when the production of communicative acts is
considered in relation to the sample’s duration the data about both groups are different,
suggesting that the reciprocity between mother and child forms the base from which
communication develops. In the first aspect, communicative space occupation, the mother
seems to be the agent of the balance.

The difficulties presented by autistic children with the interactive use of communication
reinforces the notion that isolated and specific social and cognitive elements evolve together
with the linguistic and non-linguistic communication development and there is a mutual
interference in the process. The option of conducting the data gathering in communicative
situations with the mothers provided a familiar interlocutor that probably allowed each
child’s best performance. The characterization of the functional communicative profile
confirmed the areas of larger difficulties. The presence of large individual differences
demands other studies comparing more homogeneous groups.

The interactive situation is a privileged one because each child has his/her own mother as a
communicative partner. Knowing the child’s communicative needs the mother works as a
facilitator to the communication and places the child as the central focus of her attention (at
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least during the data gathering period). Prior studies (Chawarska et al, 2007; Clifforf &
Dissanayake, 2008; Davis & Crter, 2008; Ruser et al, 2007; Scheeren & Stauder, 2008;
Solomon et al, 2008) point out to the mother’s important role as a communicative partner to
the communication development process and eventually in the assessment processes. The
mother represents a preferred partner to the child, determining an affective association that
will generate symmetric communication patterns (Wachtel & Carter, 2008; Williams et al,
2005). Mothers use simple, repetitive speech, grammatically and semantically adjusted to
the child’s understanding and interest levels (Grindle et al, 2009). In this sense, the largest
data dispersion referring to the non-verbal children with more than 3 years of age shows
how difficult is this process undertaken by the mother, of building a symmetric
communication and therefore of building her own role as a communicative partner.

Another research (Benson et al, 2008) studied the communication of autistic children in
different contexts and observed variations in the use of the different communicative means
according to the communicative partner. According to the authors when the interlocutor is
less efficient (in the case of this study, a group situation without an adult’s facilitation) the
use of redundant communicative means is necessary, and so the gestural means may
support what is conveyed by the verbal mean, for example. It follows the same principle
identified in the present study.

The analysis of the use of the interpersonal communicative functions provides data about
the child’s interactive competence and the data presented show the autistic children’s
impairment in this domain. This observation confirms prior studies (Grindle et al, 2009) that
concluded that autistic children are less responsive to interactive attempts and have less
spontaneous communication. Other studies (Bara et al, 2001; Davis & Carter, 2008; Laugeson
et al, 2009; Reed et al, 2007) report the severe impairment of autistic children in the
interactive use of communication to specific functions.

3.2 Communicative profile with unknown interlocutors and materials

The knowledge about ASD children’s performance with a trained speech and language
therapist but unknown communication partner may provide information about the
performance with new partners, adaptation to new situations and eventual generalization of
learned abilities to unknown situations. This way of measuring, controlling and
standardizing variables of spontaneous production from the therapeutic context to different
situations is essential to provide objective data for language assessment and intervention
with autistic children.

Therefore, the aim of this study was to determine the communicative performance of
individuals of the autistic spectrum in non-familiar situations (with unknown material and
communication partner) for a period of 15 minutes of interaction in free-play situations
(Moreira & Fernandes, 2010). Subjects were 20 children and adolescents with ASD, with
mean age of 9:7 years, were filmed during 15-minute free-play situations with an unknown
speech therapist and unfamiliar toys and games and the results were compared to the ones
obtained from sessions of free play with the therapists and familiar material.

The comparison of the variables analyzed has resulted in statistically significant differences
between the Familiar (FS) and the Non-Familiar (NS) Situations regarding the number of
communicative acts per minute and the number of responses, with higher results in the
familiar situation.

There were no significant differences in what refer to the communicative means and to the
interpersonal communicative functions. Just two non-interpersonal communicative
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functions (Play and Non-Functional) were expressed with different frequencies during the
different situations.

The comparison between the two different situations has shown few differences between the
familiar and the non-familiar situations. The familiarity of the interlocutor and the material
seems to interfere very little on the performance of ASD children. However, despite the
small differences the familiar situation was the most effective since it has leaded to the
occurrence of the largest number of communicative acts per minute and the greatest
proportion of responses. Therefore if the aim of the assessment is to identify the best
performance of the ASD child, the spontaneous, familiar situation with a known interlocutor
seems to be the best alternative.

3.3 Assessment of adolescents in different situations

Another study was conducted, aiming to verify the communicative functional profile and
the social-cognitive performance of adolescents with ASD in three different communicative
situations: individual speech-language therapy, group activity with and without
coordination during a 12 months period and to verify the associations between the results.
Five low functioning adolescents with ASD, with ages varying from 12:4 years to 16:3 years,
with no previous language therapy were selected. The communicative situations were
determined and the communicative contexts varied according to the individual or group
activities proposed by the adult or chosen by the subjects. During a twelve-month period
two recording sets were performed, initial and final, for each subject. Each recording set was
carried out in three different situations, lasting 30 minutes each. Situation I involved
individual speech-language therapy; Situation II refers to a group with a coordinating adult
(not the speech-language therapist) and in Situation III the group didn’t have the adult’s
coordination.

In what refer to the communicative situations, it was possible to observe that the subjects
presented similar communicative behaviors in the three of them. There was an increase in
the number of communicative acts, differing only in relation to the average of occurrence,
probably due to the dispute for the communicative space in group situations. Initially, the
percentage of interpersonal communicative functions was lower in situation III, however in
the end of the 12-month period this position was reversed with some participants presenting
maximum scores. It is also possible to observe in situation III that the diversity of
communicative functions used decreased while in the other situations (I and II) it didn’t
occur in the same way.

The results demonstrated that the performance throughout the different situations studied
during the 12-month period presented variations in all analyzed items. When the functional
communicative profile was investigated, the variable number of communicative acts may be
once more confirmed as an interesting focus of assessment (Cardoso & Fernandes, 2003;
Fernandes, 2003). The decrease of the variability of communicative functions verified in
situation III may show the focus on communicative effectiveness, since in the other
situations the same participants could experiment and exercise their communicative
abilities, but in the situation with a symmetric interlocutor only more effective strategies
were appropriate. It was also observed an association between the functional
communicative profile and the social-cognitive performance, showing a strict correlation
between language and cognitive development (Anderson et al, 2007; Cardoso & Fernandes,
2006; Fernandes & Ribeiro, 2000).
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It could be observed that these adolescents seem to understand differences of each
communicative situation and are able to adapt to them, changing the functional
communicative profile according to the demands. In all situations there were changes in
either the functional communicative profile and in the social-cognitive aspects, being
possible to verify the association between the participants’ performance in these two
aspects. It is important to stress that the changes in the performance may be considered
interconnected, however nonlinear.

Another aspect that should be considered is that the subjects of this study were low
functioning adolescents without previous therapy, and the assessment criteria and
instruments were appropriate to this specific group.

4. The use of objective measures to analyze spontaneous language samples

Due to autistic children’s characteristics such as lack of social engagement, the use of
spontaneous speech samples may provide important information about their functional
linguistic performance especially when environmental variables such as familiarity and
cognitive demand are controlled. Besides, this method also reflects language use
productivity. The use of objective measures to analyze spontaneous communicative samples
may lead to important and meaningful results. The Functional Communicative Profile (FCP)
may be based on a 15 minute sample of filmed interaction and includes the analysis of the
number of communicative acts expressed and the communicative functions they expressed.
These communicative functions are divided in more interpersonal and less interpersonal.
The FCP also considers the communicative means used to express each communicative act:
verbal, vocal and gestural. Among the grammatical measures used to assess spontaneous
speech, Mean Length of Utterance (MLU) presents a large number of correlations with other
measures and is considered a useful way to assess grammatical abilities.

A more detailed description of these assessment suggestions is presented bellow.

4.1 Functional communicative profile

The communicative acts are the minimal units of analysis in the assessment of the

Functional Communicative Profile (adapted from Wetherby & Prutting, 1984). A

communicative acts starts when the interaction is initiated and ends when there is a shift on

the attention focus or on the communicative turn.

The communicative means used to express each communicative act are divided in:

- Verbal (VE): emissions with more than 75% of the correct form,

- Vocal (V): emission with less than 75% of the correct form and

- Gestural (GE): facial and body movements.

The communicative functions considered (Fernandes, 2004) are 20 alternatives specifically

described and that can be divided, according to Fernandes & Galinari (1999) as interactive

(or interpersonal) and non-interactive (or less interpersonal):

- Interactive communicative functions: Object Request, Action Request, Social Routine
Request, Consent Request, Information Request, Protest, Recognition of Other,
Comment, Labeling, Expressive, Narrative, Joint Play, Protest Expression and Showing
Of.

- Non-interactive communicative functions: Self Regulatory, Performative, Protest,
Reactive, Non-Focused and Exploratory.
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4.2 Linguistic complexity

A useful way to assess the linguistic complexity of non collaborative individuals is to
analyze the Mean Length of Utterance (MLU) of samples of spontaneous communication.
This is not a simple or effortless task but its applicability in several and different contexts,
without any specific material, is undoubtedly a great advantage.

The analysis of MLU-w (mean length of utterance in words) identifies the medium number
of words per utterance on a sample of 100 utterances. The analysis of MLU-m (mean length
of utterance in morphemes) identifies the medium number of morphemes per utterance on a
sample of 100 utterances. Obviously in situations where the subject produces very little oral
language, the proportional number should be calculated.

Another important aspect to be considered is the need of specific parameters for each
language and eventually for different groups, once grammatical differences interfere
enormously on the number of morphemes of each utterance, regardless of its meaning (Befi-
Lopes et al, 2007).

To the assessment of the Mean Length of Utterance (MLU) the same videotaped therapy
sessions used to the analysis of the FCP can be used, providing the necessary 100 speech
segments. Singing and delayed echolalia should be excluded from the analysis since they
don’t represent the individuals grammatical performance.

The grammatical classes considered usually are: adverbs, adjectives, articles, conjunctions,
prepositions, pronouns, nouns and verbs. And the Grammatical Morphemes (GM) can be
divided in two sub-groups: GM1 (nouns, verbs and articles) and GM2 (prepositions,
conjunctions and pronouns). The total sum of GM1 and GM2 constitutes the Total-MLU.
The ratio of MLU-words and MLU-morphemes can also be determined.

4.3 Vocabulary

The analysis of formal aspects of autistic children’s communication is still a challenge. Very
few studies describe the lexical performance of ASD children and language- or group-
specific parameters are also essential in this aspect of the overall language assessment. There
are already general normality parameters in Portuguese (Andrade et al, 2000) and one study
that analyzed ten ASD children aimed to describe their performance on a vocabulary task
involving five semantic categories (clothing, animals, food, transport and household items)
and has shown that the ASD children didn’t relate to any parameter.

There is a clear need for more studies about the best way to access vocabulary in this
population as well as about language- and group-specific parameters. Apparently the use of
computer generated images facilitate the children’s participation but the answers on a
controlled situation do not always express the performance in real communicative
situations.

5. Associations between language and communication and other aspects of
development in ASD

Considering the associated areas of development, the complete language assessment of ASD
children should include information about social and cognitive abilities as well. Therefore,
aspects such as social-cognitive performance, social-communicative adaptation and meta-
representation should be part of the procedure.
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5.1 Social-cognitive performance

It is suggested that the social-cognitive aspects can be analyzed according to the criteria

proposed by Molini & Fernandes (2003), adapted from Wetherby & Prutting (1984). The

situation to determine the child’s best performance in seven domains can vary according to
the examiner’s intentions and demands:

- Spontaneous situations: have the advantage of allowing repetitions as frequent as
needed, but eventually to not include opportunities that demand the best performance.

- Use of pre-determined material: demands some time interval between assessments, but
the selected material may facilitate the occurrence of behavior that otherwise wouldn’t
appear in spontaneous situations.

- Use of a pre-determined set of material and attitudes by the adult: demands a time
interval of at least 1 year and sometimes the substitution of some of the material, but
prompts behaviors in all the targeted areas.

The analysis identifies the children’s best performance in the following areas:

Gestural Communicative Intent (GCI):

1. The child examines or manipulates objects and does not report to the adult.

2. The child expresses emotional reactions to objects/events, including clapping, smiling,
making a face and hitting.

3. The child emits signs that are contiguous to the goal, to the child’s own body or to the
adult’s body; the child reports to the adult.

4. The child repeats the same gesture until the purpose is achieved; the child reports to the
adult.

5. The child modifies the gesture shape until the purpose is achieved, that is, the child
repeats the gesture with an extra element; the child reports to the adult.

6. The child emits ritualized gestures that are not contiguous to the goal, to the child’s
body or to the adult’s body, that is, the same gesture must be used in at least two
occasions in the same communicative context to be qualified as a ritual; the child
reports to the adult.

Vocal Communicative Intent (VCI):

1. The child vocalizes while he/she manipulates or examines an object or while ignores an
object and does not report to the adult.

2. The child expresses emotional reactions to objects/events, including screams, laughs,
crying.

3. The child emits vocal signs referring to an object or to the adult; the same sing must be
used in at least two different communicative contexts.

4. The child repeats the same vocal sign until the purpose is achieved; the child reports to
the adult.

5. The child modifies the vocal sign until the purpose is achieved, that is, the child repeats
the gesture with an extra element; the child reports to the adult.

6. The child emits ritualized sounds, that is, the same sign must be used in at least two
occasions in the same communicative context to be qualified as a ritual; the child
reports to the adult.

Tool Use (TU):

1. The child uses a familiar instrument contiguous to the object as a way to obtain it.
2. The child uses a familiar instrument not contiguous to the object as a way to obtain it.
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3. The child uses an unfamiliar instrument contiguous to the object as a way to obtain it.

4. The child uses an unfamiliar instrument not contiguous to the object as a way to obtain
it.

Gesture Imitation (GI):

1. The child imitates familiar action schemes.

2. The child imitates complex gestures composed by familiar action schemes.

3. The child imitates unfamiliar visible gestures.

4. The child imitates unfamiliar invisible gestures and reproduces the adult’s model in the
first attempt when the model is no longer present.

Vocal Imitation (VI):

1. The child imitates familiar vocal sounds.

2. The child imitates familiar words.

3. The child imitates unfamiliar sound patterns.

4. The child imitates unfamiliar words and reproduces the adult’'s model in the first
attempt when the model is no longer present.

Combinatory Play (CP):

The child uses simple motor schemes in objects.

The child manipulates physical features of the objects.

The child relates two objects.

The child relates three or more objects without sequential order.
The child combines at least three objects with sequential order.
The child combines more than three objects with sequential order.

Symbollc Play (SP):

1. The child uses simple motor schemes in objects.

2. The child manipulates physical features of the objects.

3. The child uses conventionally the realistic objects; he/she may or may not use invisible
substances, applies the schemes only to him/herself.

4. The child uses miniatures conventionally; he/she may or may not use invisible
substances, applies the schemes only to him/herself.

5. The child uses objects conventionally with invisible substances; applies the schemes to
him/herself and to others.

6. The child uses one object by the other; applies the schemes to him/her and to others.

Wetherby & Prutting (1984) concluded that autistic children certainly present a delay in the

acquisition of social-cognitive abilities and therefore present the behavioral, interactive and

communication disorders that are typical of this syndrome.

Autistic children also present individual variations, that is, levels of social-cognitive

performance vary within the pathology, but all of them present some kind of

communicative intent, wheatear it is expressed by verbal, vocal or gestural means.

Therefore it is essential to include these data in the discussions about the SLPs

communicative attitudes during language therapy (Molini & Fernandes, 2003). The

authors also report that there is a certain point of difficulty in the use of social cognitive

abilities. The study has shown that autistic children seem to understand how the world

functions but lack the ability to share their knowledge and use it spontaneously in every-

day-life situations.

o U L
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The social cognitive performance scores also clearly indicate associations with functional
aspects of communication. Although there isn’t a typical developmental pattern of autistic
children the existing theories reaffirm the verbal and non-verbal language disorders and
their associations with social and cognitive inabilities.

5.2 Social-communicative adaptation

The identification of each child’s social-communicative adaptation may provide important
information to support clinical decisions about intervention models and focus.

A useful proposal to determine the social-communicative adaptation of ASD children
differentiates 4 levels with 4 stages each (Gutstein & Sheely, 2002):

- Level I: Beginner - stages: attuning, social reference, apprentice-guide and social

adjustment.

- Level II: Apprentice - stages: variation, adaptation, synchronization and considering
others.

- Level III: Challenger - stages: collaboration, co-creation, improvisation and shared
perceptions.

- Level IV: Explorer - stages: perspectives, shared imagination, sharing ideas and friends.
According to this proposal the information can be obtained through interviews with parents
or teachers or with the use of a questionnaire.

5.3 Meta-representation

The concept of meta-representation or “Theory of Mind” (ToM) describes the ability to
assign thoughts and feelings to others with the objective of predicting and explaining
behaviors (Frith, 1994).

There are no formal tests of meta-representation and probably the variety of the assessment
procedures is the reason of the different results reported in the literature (Sparrevohn &
Howie, 1995).

It is suggested that the failures in meta-representations are responsible for the inappropriate
behavior of autistic children when interacting with others (Frith, 1994). The development of
representational abilities would contribute to the improvement of experience exchanges and
role variations (Beatson & Prelock, 2002).

It follows an example of the possible associations between functional communicative profile,
social-cognitive performance, vocabulary and meta-representation in ASD children.

Subjects were 20 children between 6 and 13 years (mean age 8.9) and the procedures
included the identification of the communicative profile and the best social-cognitive
performance, through the analysis of 30 minutes of filmed interaction; the application of an
expressive vocabulary test (specially constructed for Brazilian children) and four theory of
mind tasks (as suggested by Sparrevohn and Howie, 1995), through the presentation of
pictures on a computer screen.

Results involved the comparison of data of all subjects. It was possible to observe that, on
most of the subjects, less than half of all communicative acts expressed had interpersonal
functions. Children that expressed more interpersonal communicative acts also performed
better at meta-representation tasks and social-cognitive abilities; they presented the greatest
proportion of verbal use and less episodes of non-designation on the vocabulary test.

The sole comparison criteria in which it was possible to identify strong consistency on the
correlation between data is the proportion of use of verbal mean of communication. It was
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possible to identify a certain linearity that can be summarized by the notion that “the more verbal

the autistic child is, the better his/her performance on the areas of social cognitive development,

communicative functionality, lexical development and meta-representation”. Individual data
analysis, however, points to specific variations and correlations that cannot be overlooked.

Statistical analysis points to significant correlations (at 5%) that can be synthesized as follows:

- Greater proportion of use of verbal communicative means is positively correlated to
greater proportion of interpersonal communicative functions expressed, better
performance on verbal communicative intent and more usual verbal designations.

- Greater proportion of interpersonal communicative functions expressed is positively
correlated to better performances on symbolic play and usual verbal designations.

- Better performance on verbal communicative intent is positively correlated to better
performance on tool used and on combinatory play.

- Better performances on gestural imitation and on tool use are positively correlated to
combinatory and symbolic play.

Autistic children’s difficulties with the interactive use of communication, as mentioned by
Stone & Caro-Martinez (1990) could also be observed in this study, since just 35% of the
subjects expressed more than 50% of interpersonal communicative functions.
Despite the fact that data involving meta-representation didn’t lead to statistical
significance, they allow some interesting discussion. For example, although the complete
false belief task was the most complex and the one that produced the greater number of
wrong answers, it was also the one that generated the smaller number of non-answers. It
may be due to the fact that it was the only task on which the material presented was
concrete and not pictures, and it may be associated to the ideas of Bara et al (2001) that
suggested that these children’s difficulties are related to attention deficits that can be
reduced by the use of concrete elements.

Data show that, of the 17 subjects that responded to any of the meta-representation tasks,

none of them presented the right answer to all the questions. This data agree with the

literature that suggests to a great difficulty of autistic children on theory of mind (for

example, Frith, 1994; Leslie & Thaiss, 1992; Sparrevohn & Howie, 1995).

In respect to the correlation between the various results, the statistical analysis identified two

strong correlations involving the increase on the proportion of use of verbal communication:

the decrease on use of gestural communicative mean and the increase of usual verbal
designations. This data correspond to the expected, as more verbal communication decreases
the necessity of gestures, since for this subjects, the redundancy of communicative means
doesn’t increases the efficacy of communication. On the other side, various researches suggest
that there is no correlation between communicative competency and the morphological

abilities of these children (for example: Wetherby & Prutting, 1984; Bara et al, 2001).

The association between social-cognitive performance, functional communication profile

and lexical abilities indicated that:

1. Dbetter results on vocal communicative intent were associated to greater proportion of
verbal expression and less use of gestures, agreeing with the notion that communicative
performance tends to be better when there is communicative intent (Carpenter &
Tomasello, 2001);

2. Dbetter performance on combinatory play was related to less use of vocal
communicative mean, a result that can be associated to the fact that both areas involve
motor abilities, that can be altered in just some of these children (Mundy & Stella, 2001);
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3. Dbetter results on symbolic play were related to greater use of interpersonal
communicative functions, what seems to reinforce the use of these situations during
language therapy with autistic children, as suggested by Gutstein & Sheely, 2002 and
larger numbers of usual verbal designations, greater proportions of interpersonal
communicative functions expressed and smaller proportions of the use of gestures were
associated - this data can be due to the relation between lexical performance and
language use, as proposed by Befi-Lopes, 2007.

The relatively small volume of statistically significant results should not lead to the

depreciation of obtained data. Careful and detailed individual analysis is essential to the

determination of consistent and efficient therapeutic procedures (Koegel, 2000; Wetherby &

Prizant, 2001; Greenspan & Wieder, 2001).

Analysis of the aspects of vocabulary and meta-representation in children of the autistic

spectrum may provide important information to the determination of therapeutic processes,

when related to the functional communicative profile and social-cognitive performance. This
data may help on the identification of each child’s greater difficulties and better abilities.

6. Conclusion

The purpose of this chapter was to discuss the assessment of various aspects of language, once
it is an essential diagnostic feature in ASD. The common impairment observed in individuals
with ASD is in the functional use of communication, but MLU and vocabulary should also
always be assessed. Specific groups (verbal and non-verbal individuals; children and
adolescents) and situations (individual or group, familiar or non-familiar) should be
specifically considered. Samples of spontaneous communication may provide data to objective
measures of functional communicative profile, linguistic complexity and vocabulary that can
be considered in the overall diagnosis as well as in intervention planning. The associations
between the functional communicative profile and domains such as social-cognitive
performance, meta-representation and social communicative adaptation have also been subject
of several studies, as well as the best way to prompt the better performances during testing
procedures. The results of these studies may support evidence-based proposals for language
therapy with ASD children and the objective assessment of their outcomes.

The language assessment of ASD children may include the use of the protocols and criteria
described or others suggested in the literature. Especially when dealing with a non-English
speaking population the speech and language pathologist is frequently faced with challenges
involving his/her practice consistency. Language assessment criteria, tools and procedures must
be strictly adjusted to the language-specific characteristics and group differences and therefore
demand careful consideration of weather it is appropriate to specific needs and demands.
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1. Introduction

The role of language in Autism Spectrum Disorders (ASD) is a singular one because,
contrary to other broad developmental disorders in which language impairments are a
symptom or a consequence of other deficits, in the autism spectrum language disorders
constitute one of the three diagnostic criteria. The diagnostic procedures always involve
clinical observation and behavior identification. Although several hypothesis claim that this
is a neurobiological disorder with a strong genetic component no biological marker for
autism was identified (Gothem et al., 2007).

Pragmatic perspectives have been providing elements for the analysis of functional aspects
of communication and it’s relation with other aspects of development of children within the
autistic spectrum for some decades (Bates, 1976 Bates, 1979; Eigsti et al., 2007; Halliday,
1978; Ingersol, 2006; Keen et al.,2007; Prizant, 1996; Rogers & Benetto, 2001; Rutter, 1983;
Suttera et al., 2007; Tomasello et al., 1999; Wollner & Geller, 1982).

Several authors point out that some language and communication difficulties of children
with autism will probably follow them throughout life, especially if they are not included in
remediation programs (Grela & Mclaughlin, 2006; Koegel, 2000; Mandell & Salzer, 2007;
Mesibov et al, 2007; Rogers et al., 2006; Ruhterford et al., 2007; Seroussi, 2002; Sigafoos et al.
1994; Whalen et al.,2006;).

The question about the possibility of identification of the best therapeutic approach for
children with autism has also been frequently discussed on the literature (DiLalla & Rogers,
1994; Fernandes, 2000a; 2000b; Giddan et al, 1995; Kuschner 2007; Partington & Sundberg,
1998; Toth et al. 2006; Turner et al, 2006; Wetherby et al., 2001;).

The search for alternatives of more efficient language therapy approaches for autistic children
has been the focus of several important researches. Several authors suggest that it seems
premature to suppose that just one therapeutic approach is more effective than the others. They
state that there is not one model effective for all children. It is suggested that the intervention
should be individualized, in the sense of identifying the present level of development of each
child and the profile of strong and weak points of each one (Gothem, 2007; Prizant & Rubin,
1999, Solomon et al, 2007; Mesibov & Shea, 2010; Vismara & Rogers, 2010).

The best therapeutic approach to children of the autism spectrum is still undetermined and
probably depends on several factors such as individual profile, family characteristics,
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educational and intervention alternatives. The determination of the meaningful variables is
essential to the better use of the available resources.

Most of the therapeutic intervention programs aim the development of functional speech
and use a variety of techniques to achieve it: increasing motivation, use of directive
reinforcements (positive or negative, depending on the proposal), variations of concrete
stimulus, reinforcement of verbal communicative attempts, use of multiple examples and
others. These intervention processes should address increasing spontaneity, varying
communicative functions, using language socially and other aspects involved in
communicative efficiency. The application of research results as the basis of therapeutic
intervention proposals has resulted in studies about therapeutic processes and their
outcomes, allowing improvement of evidence based practice.

This chapter will discuss the theoretical basis of language therapy within the pragmatics
linguistic framework and describe different therapeutic models within the same approach as
well as experiences of mother coaching and a follow-up study. Pragmatic theories are the
mostly used framework to the analysis of autistic children’s communication in the last
decades. It is probably due to the fact that the studies evolved to the notion that the central
language feature within the autism spectrum is related to the functional use of language,
especially regarding its interface with social cognitive development. The pragmatics theories
focus exactly on these areas of development (Bates, 1976, Hallyday, 1978) and therefore
provide consistent support to the analysis as well as to the proposal of intervention
programs.

The effectiveness of different therapeutic approaches suggests that any conclusion must take
into account data about social and familiar contexts that play central roles in practical issues
such as frequency of attendance, continuity of the intervention process and involvement
with the therapeutic proposals.

It is premature and deceiving to suggest that one sole therapeutic approach is more effective
than the others and that there is a method that is more effective with all children. It is
suggested that the intervention program should be individualized, considering each child’s
actual development level and identifying personal profiles of abilities and inabilities.

The proposed therapeutic framework focus on the individual communicative profile that
considers: the communication interactivity ( including the number of communicative acts
produced per minute and the proportion of more interpersonal communicative functions
expressed); the communicative means (basically verbal, vocal and gestural communicative
means, but it can be expanded to include written language or any form of sign language);
initiative for interaction; discursive abilities (including conversational and joint attention
strategies) and social cognitive performance. The individual profile is the base for
individually designed language intervention processes they may include the formal aspects
of language (such as speech articulation, vocabulary, grammatical complexity or reading
comprehension skills).

With the support of research data, three alternative models will be discussed: individual
therapy (based in building the communicative partnership through supportive interaction);
language workshop (where two subjects allowed symmetric interaction and provided
communicative challenges) and mother-child language therapy (designed to provide a more
comprehensive intervention and improve communicative settings at home).

Anticipating some results, it can be stated that apparently peer communication situations
provide a symmetry that is not obtained in situations with adults. This symmetry provides
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affective performance demands and communicative challenges in which subjects must use
their communicative abilities. Therefore, it seems to be possible to use temporary controlled
changes during the therapeutic process and maintaining the progress rhythm of in the long
term.

On the other hand, language therapy process can also benefit from specific orientations to
caretakers about language and communication processes focused on individual profiles of
abilities and inabilities of each communicative dyad. The proposal of mother-child language
therapy settings aims to create the possibility of a more comprehensive intervention process,
especially improving the alternatives of more productive communicative settings at home.
The inclusion of mothers in the therapeutic process during a set period of time, however,
demands the determination of parameters indicating when to begin this type of
intervention, its duration and the procedures for a long time support.

Clinical experience suggests that each individual goes through periods of development and
balance, and some may even experience periods of regression - that are absolutely unique
and can almost never be anticipated. Long term therapeutic processes, as is the case with
autistic children, also demand consideration about the long term results obtained from short
term interferences.

2. Different intervention models: Research data

The study was proposed to determine if there are more efficient intervention procedures to

improve communication abilities of children with disorders of the autism spectrum and to

identify possible differences in the functional communicative profile and in the social
cognitive performance of 36 autistic children and adolescents receiving language therapy in
three different models.

Based on the Pragmatic theories of Linguistics (Bates, 1976) and on previous research results

(Cardoso & Fernandes, 2006; Fernandes, 2005), the therapeutic framework that was common

to all the intervention procedures, regardless of its specific model, can be synthesized in

some central points:

- Focus on the individual profile: the absence of chronological order of the
developmental milestones is not altogether rare within the autism spectrum. Children
that, for example, learn to read before being able to name the basic colors are fairly
frequent among the ones with diagnosis within the autism spectrum. Therefore, the
careful identification of individual’s profile of abilities and inabilities is essential to
determine a more efficient therapeutic design that will not overlook some impairment
or place the focus on abilities already well developed.

- The communication interactivity must always receive careful attention. When a child
doesn’t speak, or does it with extreme difficulty, the attention is frequently drawn to
improve the interaction. However, in the opposite situations, whether if the child has
severe behavior problems or if he or she is extremely talkative (to the point of ignoring
the listener), the therapeutic focus is easily directed towards other issues. Therefore,
symmetric communicative situation, where all the participants share equally the
communicative initiative and where most of the communication has interpersonal
functions, is one of the most important aims of any intervention program.

- Verbal communication is the easiest, most common and most efficient form of human
interaction and therefore it is, naturally, the foremost objective of language therapy.
Several studies indicate that autistic children that can speak are frequently considered
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more normal by their parents even when their performance in other areas is worse than
that of non-speaking children. There are situations however, where the
communication’s content is more important than the form through which it is
conveyed. For example, a child that verbally reproduces a sequence of train stations
may communicate more personal contents through much less intelligible emissions or
even gestures. The attention to all communicative means will contribute to more
effective and personal exchanges.

- Natural and rich communication situations include opportunities and challenges to
exercise communicative initiatives with real contextual results that will provide a
natural feedback to each situation. The therapeutic setting, therefore, must be flexible
and offer opportunities to problem solving while also being organized enough to avoid
producing stress and anxiety. Another issue that must be considered is the flexibility of
the therapist’s role, avoiding situations when the adult always takes the communicative
initiatives with questions, requests and comments.

- Naturalistic communicative situations and symbolic play games also favor the practice
of discursive abilities such as turn taking, obtaining and maintaining attention,
introducing a new topic, maintaining a topic, identifying and repairing communicative
breakdowns, using linguistic markers of politeness and isotopy.

The three different models proposed to this study aim to address more directly some

specific points:

- The individual therapy is mainly focused on building the communicative partnership,
where a repertoire of shared information, interests and mutual knowledge favors the
development of a supportive interaction. In these situations new acquired abilities can
be safely exercised and used in various contexts.

- The main proposal of the mother-child language therapy situation is to provide a
comprehensive intervention where successful experiences can be reenacted at home and
the unsuccessful ones can be understood and avoided, improving the communicative
settings offered to the child at home and in other environments.

- The language workshop proposes therapeutic sessions with two children and two
adults (a therapist and an auxiliary). This situation allows more symmetric interactions
with natural challenges, since the children may share interests as well as difficulties.
This way the children may, for example, naturally dispute over a board game and must
find ways to be understood by the other, despite his or her individual difficulty. In
these situations usually the child uses more than one communicative mean to convey a
single communicative function as a way to guarantee comprehension, and it may be an
efficient way to exercise the use of a new alternative to communicate a certain meaning.

2.1 Study design and method

The participants were divided in three groups according to the received intervention model
during a pre-determined time period of 20 weeks. The groups of language workshops,
mother-child language therapy and individual therapy were determined according to
clinical criteria. Subjects were 36 children and adolescents with mean age of 8 years and 3
months with psychiatric diagnosis included in the autism spectrum. All subjects had similar
social-cognitive performance in the beginning of the study.

In group A subjects were included in language workshops. They were 10 participants with
mean age of 9 years and 7 months (standard deviation 2.4). All of them were receiving
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language therapy for at least 6 months, and for a maximum of 1 year, prior to the study.

They were paired according to developmental level and types of interests. They were

included in language workshops for a six-month period, that is, 20 therapeutic sessions and

after that they returned to individual sessions for another period of 20 sessions.

In group B the situation was of mother-child language therapy. There were 9 participants

with mean age of 7 years and 11 months (standard deviation 4.6). All of them were receiving

language therapy for at least 6 months, and for a maximum of 1 year, prior to the study. The

subjects received language therapy with their mothers for a six-month period, that is, 20

therapeutic sessions. After that, they received individual sessions for another period of 20

sessions. In this group we had the lowest mean age - but this variable wasn’t controlled,

since prior studies discarded chronological age as a significant element to autistic children’s

performance.

Subjects in group C received only individual language therapy. This group had 17

participants with mean age of 9 years and 6 months (standard deviation 3.4). All of them

were receiving language therapy for at least 6 months, and for a maximum of 1 year, prior to

the study. They received individual language therapy sessions for a period of twelve

months, that is, 40 sessions.

All the therapy processes had the same orientations: emphasize functional and inter-

personal communication.

All participants were video recorded during play interaction situations with their therapists

in three moments:

e  Before starting the period of the modified language therapy situations.

e  After the period of modified situations (20 sessions of double, with the mother or
individual language therapy sessions).

e After the following period of 20 individual sessions.

The analysis of the Functional Communicative Profile (FCP) included the identification of

the communicative means used (verbal, vocal, gestural); the communication interactivity

(i.e. the proportion of interpersonal communicative functions); the proportion of initiative of

communication; the number of communicative acts per minute and the occupation of the

communicative space.

The Social Cognitive Performance (SCP) was determined in relation to the observed Vocal

and Gestural Communicative Intent; Vocal and Gestural Imitation, Tool Use, Combinatory

Play and Symbolic Play (adapted from Wetherby & Prutting, 1984).

The FCP progress indicators identified were:

- increase in the proportion of communication initiative,

- increase in the proportion of use of the verbal mean,

- decrease in the proportion of use of the gestural mean,

- increase in the communication interactivity,

- increase in the communication’s symmetry.

The SCP progress indicators were identified by the improvement on the performance in

each one of the 7 assessed domains. Each domain has different possible scores (adapted

from Wetherby & Prutting, 1984):

- gestural communicative intent: from 1 to 6

- vocal communicative intent: from 1 to 6

- gestural imitation: from 1 to 4

- vocal imitation: from 1 to 4
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- tool use: from1 to 4
- combinatory play: from 1 to 6
- symbolic play: from 1 to 6

2.2 Results

A general overview of the results will be presented first, followed by the comparisons
between the groups and between the different time periods. The, other results will be briefly
presented.

Although the inclusion criteria for each group didn’t consider the chronological age, there
are no significant differences between the mean ages of the subjects of the different
groups.

It could be observed that 2 of the subjects that attended only individual therapy (group C)
didn’t present any progress indicators in the Functional Communicative Profile (FCP), but
this was the group where the largest number of progress indicators per subject was
observed, although the difference between groups wasn’t significant.

In what refer to the Social Cognitive Performance the smallest improvement was observed
in the group that attended a period of language therapy with their mothers (group B).
However, after the following period of individual language therapy these subjects’
performance was similar to that of the subjects who attended language workshop and the
children who attended only individual therapy presented the smaller overall progress index
per subject.

The number of progress indicators for each subject of each group on the Functional
Communicative Profile and on the Social - Cognitive Performance is presented in Table 1.

N | 1st to 2nd recording 2nd to 3rd recording
Mean of
Sl%b] ects Areas with Su.b]ects Areas with md?xes per
with with subject
progress progress
progress progress

FCP | SCP | FCP | SCP | FCP | SCP | FCP | SCP | FCP | SCP

Group A| 10 | 10 6 23 14 9 8 13 22 3.6 3.6

GroupB| 9 | 8 3 15 6 9 9 16 31 34 3.1

Group C| 17 | 15 12 34 21 15 12 31 28 3.8 2.8

Table 1. Total number of progress indexes on the Functional Communicative Profile (FCP)
and on the social Cognitive Performance (SCP)

The analysis of the significance of the differences observed in the Functional
Communicative Profile shows that the differences of the mean results are not significant for
any of the variables referring to groups A and B. The differences between the means of all
subjects on the first and second periods (i.e. after the second and the third recordings)
weren't significant for either the number of subjects or the number of areas with progress.
The only significant differences refer to group C, as can be verified in Table 2.
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Considered variables (p) value
Istand 2nd periods - number of subjects with progress 0.5
Istand 2nd periods - number of areas with progress 0.16
Areas with progress - groups A x B 0.36
Areas with progress - groups A x C 0.07
Areas with progress - groups B x C 0.03*
Subjects with progress - groups A x B 0.25
Subjects with progress- groups A x C 0.02*
Subjects with progress - groups B x C 0.02*

Significance level (p) < 0.05

Table 2. Significance of the observed differences - Functional Communicative Profile

In what refer to the differences between the groups that were related to the Social Cognitive
Performance, the data synthesized in Table 3 shows that the only significant differences
observed were related to the groups A and C. It can be supposed the differences were
consistent because they refer both to the number of subjects and to the number of areas with
progress. This analysis also verified that the differences in the mean performances of all
subjects in the first and second periods were not significant to neither of the considered

pairs of variables.

Considered variables (p) value

Istand 2nd periods - number of subjects with progress 0.07

Istand 2nd periods - number of areas with progress 0.13

Areas with progress - groups A x B 0.48

Areas with progress - groups A x C 0.02*

Areas with progress - groups B x C 0.31

Subjects with progress - groups A x B 0.35

Subjects with progress- groups A x C 0.06*

Subjects with progress - groups B x C 0.14

Significance level (p) < 0.05

Table 3. Significance of the observed differences - Social Cognitive Performance

Other observed outcomes were:

The situation that produced the best results in the number of communicative acts
expressed per minute was the Language Workshop.

Subjects of groups A and B presented similar performances in the use of
communication means, demonstrated by an increase in the proportion of verbal mean
use and a decrease in the use of gestures.

The communication’s interactivity increased in all groups after the first studied time
interval (i.e., after the modified therapy situation). This increase was not observed after
the second studied time interval.

Most of the observable differences were not statistically significant. It is probably
related to the great individual differences among children of the autism spectrum, what
makes procedures that consider each subject as his own control the best alternative, but
reduces the impact of group results.
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- The group that presented more progress indicators was the language workshop - where
the subjects received therapy in groups of two.

- The unexpected result was that there was no drop in the results obtained during the
first six-month period on the following six-month period.

- Individual results indicate that a few subjects continued to show improvements
afterwards.

2.3 Discussion

It is still premature and deceiving to suggest that one sole therapeutic approach is more
effective than the others and that there is a method that is more effective with all children.
The several variables that must be considered when verifying the results of therapeutic
intervention with children of the autism spectrum demand a great amount of research and
follow-up studies.

It was already mentioned that the intervention program were individualized, considering
each child’s actual development level and identifying personal profiles of abilities and
inabilities. This information supported clinical decisions about the therapeutic intervention,
strategies and approaches.

The subjects of this study were divided in groups according to subjective clinical criteria.
The pairs were defined according to the children’s similarities (development and interests)
and/or to their differences (calm/agitated, speaker/non-speaker) and responding to each
one’s objective demands referring to week-day and hour of appointment. The inclusion
criterion of similar social cognitive performance was the only objective information used to
determine the intervention groups. Probably an ideal research situation would consider
exclusively objective criteria to determine the inclusion of each child in different
intervention groups. But that is still not enough information about what are the most useful
factors to predict intervention outcomes and therefore, no objective criteria that is ethically
supported to determine inclusion criteria.

Data referring to the number of communicative acts per minute show that subjects that were
attending language workshops presented greater development.  Apparently peer
communication situations provided a communication symmetry that is not obtained in
situations with adults. This symmetry, by its turn, generates affective performance demands
in which subjects must use their communicative abilities to obtain better results from each
interaction and more effective communication exchanges.

The subjects of the three groups presented very similar averages regarding the number of
communicative acts expressed per minute in the third recording. This data demands
reasoning about individual development rhythm. If the progress and stabilization periods
are carefully monitored, short term changes on the intervention process may be introduced
aiming to generate new demands and therefore different opportunities for development.
The results presented by subjects of group A (i.e. those attending language workshops)
indicate progresses in the period of therapy, reinforcing this model as a productive
alternative of language therapy with autistic children. It could be observed that, during the
period of language workshop, all subjects presented progress in the Functional
Communicative Profile (FCP) while the same result in the Social Cognitive Performance
(SCP) was observed just in 60% of the subjects. On the following period, the number of
subjects with progress in SCP was very similar to those with progress in FCP and the
number of areas with progress in the SCP was much larger than in the FCP. It seems to be a
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clear indication of the impact of symmetric interactive situations on the communicative and
social-cognitive performance of children of the autism spectrum.

Subjects of group B (i.e. the ones whose mothers also participated in the therapy for six
months) were the ones with higher indexes of progress on the Functional Communicative
Profile (number of communicative acts expressed per minute and the proportion of verbal
communicative mean use) and on the Social Cognitive Performance after the second six-
month period. Two aspects must be considered: in this group was the one with the youngest
children and it is expected that earlier intervention produces better results. On the other
hand, it was hypothesized that the inclusion of the mothers in the intervention process
would amplify the results of language therapy to other contexts and produce better long
term results; and these results seem to confirm that hypothesis. It is possible to suggest the
alternative hypothesis that, although the situations with the mothers are not the ones that
offer the better opportunities to use communicative abilities, this situation apparently offers
a safer environment for their practice.

On the other hand, however, just one third of the children receiving language therapy with
their mothers presented progress in this first period of intervention and they were the ones
with less areas of progress during this period. But interestingly, in the following period all
this children presented progress in both areas, especially in the SCP. If we consider only
the situations where the identification of some changes in behavior could be determined,
subjects of group B were the ones who presented higher indexes of development in the areas
of gesture and vocal communication intent and tool use in the second period.

One rationale that can be considered is that mothers tend to present a less challenging
environment for their children but the intervention period allowed the better use of
posterior situations. The use of communication opportunities that occur in daily situations
evidently increases the impact of speech/language intervention in the development of each
individual. Although more research results are necessary to determine exactly when and
how to include mothers in language intervention programs it seems to be a useful
alternative to be carefully considered, since in this study the therapy situation involving
mothers was the one that produced the better results.

As mentioned before, in general, great individual differences among subjects with autistic
spectrum disorders produce results where the group means values do not vary significantly.
This does not disqualify the importance of the obtained results, since they confirm the need
to identify individual ability and inability profiles in order to determine the most productive
intervention procedures. The lack of significant differences between the results presented by
subjects from the three groups keeps, on the other hand, individual therapy as a possible
alternative for language therapy.

2.4 Conclusion

The main purpose of the present study was to verify the existence of observable differences

in the functional communicative profile and in the social cognitive performance of autistic

children and adolescents receiving language therapy in three different situations. The

conclusions may be synthesized as follows:

- Variations were observed after a pre-determined experimental intervention period.

- Maintenance of the results were also observed after an equal period of regular speech-
language therapy
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- The obtained results indicate that temporary changes can be made in the therapeutic
scheme for autistic children, as an alternative for obtaining better results.

- This type of intervention, however, requires specific control of the results after short
periods of intervention.

- Results also reinforce the requirement for the adaptation of procedures to obtain
individual profiles of abilities and inabilities as the basis to determine any intervention
model.

- The inclusion of mothers in the therapeutic process during a set period of time is a
proposal that requires other studies.

- These studies should aim at the search for parameters that indicate when to begin this
type of intervention, its duration and the procedures for a long time support.

- Long term therapeutic processes, as is the case with autistic children, also demand
consideration about the long term results obtained from short term interferences.

- The question about the possible identification of the best therapeutic approach to these
children has yet to be further discussed.

- The effectiveness of different therapeutic approaches suggests that any comparison
must take into account data about social and familiar contexts.

3. Results of systematized support-instructional groups with mothers

In order to study alternative ways to amplify the results of the language therapy
intervention and considering that the language therapy process can benefit from specific
orientations about language and communication processes focused on individual profiles of
abilities and inabilities of each communicative dyad, another study was conducted focusing
on specific orientations to mothers.

The actions directed towards families of autistic children, conducted by speech and
language pathologists, require extreme caution so they keep the focus on the area that
belongs to speech and language pathology and do not involve other areas that also deal
with autistic manifestations.

In what refer specifically to studies about families with children with autistic spectrum
disorders, a recent study reviewed the articles published over the past five years in the
three most traditional journals specifically addressed to studies about infantile autism.
The study revealed interesting data: less than 5% of the 1096 papers published refer to this
theme, which certainly was not expected when we consider the impact of autistic children
in family dynamics or the importance of family for diagnosis, intervention and education
processes. On the other hand, more than half of these articles were published in the last 18
months.

The speech and language therapeutic process can be improved by specific orientations about
the development of communication and language processes strongly focused on the
individual profiles of abilities and inabilities of each mother-child dyad. But there are no
reports of experiments conducted in this area. Thus, we proposed an initial study involving
a systematic orientation to mothers of children of the autistic spectrum who attended
weekly at the service and the verification of the results by the observation of the patients’
development the quality of life reported by the mothers. It was hypothesized that systematic
and specific orientations, held for short periods of time and with the possibility of return,
may not only contribute to the communicative environment of the autistic child but also the
understanding of the capabilities and difficulties of each child by their families.
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Therefore, the purposes of this study were to investigate the interference of orientations
offered to mothers in the process of communication and language development of autistic
children and in their communicative and social-cognitive performance. Besides, it aimed to
verify the interference of these orientations on the way these mothers observe their child,
according to an adaptation of the Questionnaire of the World Health Organization Quality
of Life (Barbosa & Fernandes, 2009).

3.1 Method

Subjects were 26 mother-child dyads who met the inclusion criteria and completed the

entire study period. The inclusion criteria were:

- diagnosis included in the autistic spectrum,

- mother being the main responsible for bringing the child to speech and language
therapy,

- child systematically attending weekly a specialized speech and language therapy
service for at least six months with no interruptions larger than one week,

- age under 11 years (so that none of the subjects was characterized as a teenager at the
end of study) and

- consent form signed by the responsible adult.

The mother groups were organized according to the children’s therapy schedule. The

average age of mothers at the onset of the study was 38:1y and the children’s average age

was 8:2y. In what refer to educational level, the majority of mothers (53%) had completed
high school and six of them (23%) had higher education.

The children were filmed in regular speech and language therapy, playing with various

types of toys with their therapist. These recordings were used to collect data on the

Functional Communicative Profile and on the Social-Cognitive Performance of each child.

Mothers were interviewed individually by specialized speech-language therapists that are

familiar to them but not their son’s or daughter’s therapists. During the interview they were

asked to sign the consent form and answer the protocols on quality of life.

To avoid the need for mothers to attend to the interviews at other times at the Speech and

Language Pathology Service (and therefore avoiding the interference of economic and transport

issues), the orientations were offered in 30 minute periods during their children's therapy. The

completion of counseling sessions in pairs or triads provides more symmetrical communication
situations since there is a common theme and a shared position. Thus, mothers were grouped
according to the time of their children's therapy, regardless of their children’s performance.

Each group was conducted by two speech and language therapists who were postgraduate

in this specific area. There were five consecutive sessions of orientation, with each group of

mothers. They were shown videos of their children interacting with the therapists, already
known to them. The mothers who agreed or wished could also be videotaped with their
children so that this material was discussed in this small group.

The goals of these orientation sessions were:

- Session 1. Presentation of the proposal, identification of "strengths" and "weaknesses" of
each child; suggestion that each mother identify pleasant and unpleasant situations in
every-day activities.

- Session 2. Identification of situations of productive and unproductive interaction
between children and therapists; suggestion to compare them to everyday situations;
resolution of doubts.
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- Session 3. Identification of key elements in successful and productive situations and
suggestions of possible expansion, multiplication or transfer; resolution of doubts.

- Session 4. Identification of key elements in the communication breakdowns and
proposals for alternative procedures; resolution of doubts.

- Session 5. Individual reports on the impact of the orientations; solving questions.

After these initial five consecutive sessions, five other follow-up sessions were scheduled

with a three-week interval. These sessions dealt about the same subjects of the initial

sessions, according to the needs of each small group. After the last follow-up session,

individual interviews were conducted with each mother, to resolve remaining questions.

Two weeks after the last follow-up session the children were videotaped again with their

therapists and various types of toys. These recordings were used to collect data on the

functional communicative profile and social-cognitive performance of each child. The

results of each session were recorded by the coaches of the groups after each session in the

specific protocols and served as a basis for qualitative analysis of this process.

The individual differences between autistic children justify the use of a methodology in

which the child is his or her own control. Thus, the statistical analysis makes point by point

comparisons, referring to the two moments to data gathering regarding the children's

performance with respect to (adapted from Wetherby & Prutting, 1984):

- number of communicative acts per minute,

- use of communicative space,

- communication interactivity,

- use of communicate means,

- gestural communicative intent,

- vocal communicative intent,

- gestural imitation,

- vocal imitation,

- tool use,

- combinatory play and

- symbolic play.

The analysis of data concerning the quality of life used the Tukey test to determine the

statistical significance of differences between the responses for the different areas analyzed.

3.2 Results

The proposition of ten sessions with 26 mothers of autistic children, or 260 meetings,
required extreme care while recording data. The recorded data of these sessions included
the identification of the subject and the intervention, or the moment established by the
group to the theme. There was great variation in the manner of each group’s functioning,
some participants seemed to exert a degree of leadership and proposed themes for
discussion. On the other hand, other mothers seemed to comfortably accommodate in less
active positions in the groups, although these were always small (two to four participants).
The topics most frequently discussed were:

- difficulties with the child's behavior and the difficulties caused by them,

- questions about other professionals,

- reports of new achievements,

- school adjustment and doubts about it,

- reports on changes in medical management and their results,
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- reports and questions on independence in relation to activities of daily living,

- observations about the process of speech therapy and

- questions involving aspects of sexuality.

About the intervention of the coordinator on each group and the dynamics established by
the group, the reports revealed that the dynamics were the most common interaction on the
same theme, often due to the fact that one of the group members have brought common
themes. When participants brought individual questions, the coach sometimes answered
directly, sometimes rephrased the question to include all (or most) of the group. In a few
situations the participants said that the doubt brought by one of the members was common
to the others, without the intervention of the therapist. Not all meetings ended with a
conclusion and some participants showed frustration about it. Aiming to accept what
appeared to be a need for closure, an interview was conducted individually extra,
unplanned, to provide a moment of completion. Figure 1 summarizes the results of the
number of areas with progress in the Functional Communicative Profile identified in each of
the subjects in this study. It is possible to observe that among the five possible areas 65% of
subjects (17) had between two and four areas with progress. Just one of the children didn’t
present any progress index. A separate analysis has shown that 96% of subjects presented
progress in increasing the interpersonal communication.
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Fig. 1. Number of subjects and number of areas of progress in the Functional
Communication Profile

Figure 2 presents data on the number of areas of progress when we analyzed Socio-Cognitive
Performance. It is observed that among the seven areas surveyed, 61% of the participants
showed progress in two to four areas. Also in this assessment one of the subjects showed no
progress on any of the areas studied. However, the fact that this occurred on two different
subjects, support the conclusion that 100% of them showed some progress in the areas studied.
The statistical analysis of the answers to the Quality of Life Questionnaire showed
statistically significant differences between subjects (mothers). This allows the assumption
that the device is efficient to the characterization of each subject, which favors more
individualized approaches. On the other hand, no significant differences were found
between the four domains investigated by the Quality of Life questionnaire (physical,
psychological, social relationships and environment). Interestingly, the highest levels of
dissatisfaction are related to the environment.
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Fig. 2. Number of subjects and number of areas of progress in the Social Cognitive
Performance

3.3 Discussion

The results concerning the qualitative analysis of the orientation sessions have important
elements of consideration, and they also confirm of other previously reported results. The
fact that it was possible to observe that some mothers find it easier to identify weaknesses
and unpleasant than the reverse, reflects the need to focus on backward motion brought by
the families spontaneously; that is, when the family only describes the problems, bring on
about the skills; and when the family only describes the successes, remember about needs
and difficulties.

The fact that most of the reported weaknesses refer to issues of communication and
behavior and the unpleasant situations refer to times when children have behavioral
disorders may be associated with issues such as noisy, unknown or confuse environments
and stressful activities of daily living reinforces the suggestion of flexible, relaxed but
predicable therapeutic settings. Since disruptive behaviors are frequently described as a
source of stress for parents it is useful to help them determining this kind of environment
around the child at home and other meaningful locations.

The importance of group situations to orientation activities for parents of autistic children
also have been mentioned and confirmed by this study. Thus, it was interesting to note the
mention of shared attention as one of the strengths observed in these patients by their
mothers, because this is usually described as an element of difficulty for them. It may be
useful, therefore, to try to identify the specific elements that facilitate the joint attention
opportunities and replicate them in other scenarios.

Focus on the communication of the children allowed the identification of elements that may
improve successful interaction during daily activities, such as:

- obtaining the child's attention,

- initiative of communication or any joint activity,

- latency for the response,

- use of materials and toys for the child's interest and

- identification of sources of communication breaks.

The ability to generate small changes in family routine that foster communication, responds to
long-term goals for this type of intervention because it tends to generate more comprehensive,
lasting and multiplied results. Regarding the results presented by patients in the analysis of
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Functional Communicative Profile and on the Social Cognitive Performance, the data from this
study can be compared what was obtained in other studies after longer periods of time
(Cardoso & Fernandes, 2004; Fernandes 2000a; 2005; Fernandes & Ribeiro, 2002).

The results for the Quality of Life questionnaire can be compared to a recent survey of the
same population, held the same service, but with other participants (Barbosa & Fernandes,
2009), that reported that the greatest difficulties reported by caregivers of autistic children
also refer to environmental issues.

3.4 Conclusion

The first objective of this research was to study the interference of orientations offered to
their mothers, on the processes of communication and language development of autistic
children, in their communicative and social-cognitive performance was reached, although it
requires the exercise of caution in generalizing the results.

It can be argued that all study participants showed progress on at least one of the
assessment rates proposed in a general smaller period of time than in previous studies
involving the same therapeutic procedures and the same evaluation criteria.

It is, however, a small difference, with a small set of data, which does not allow the complete
determination of its causality. Unfortunately, practical difficulties make it hard to establish
the procedures for more rigorous research, as would be required for this type of conclusion.
Small studies, as presented here, are nevertheless useful because these data could be added
to others, performed in other centers or with other groups, in order to provide clearer
evidence of interference between the processes of therapy language and family orientation.
The second goal of the research, to determine the interference of orientation about the
processes of communication and language of autistic children in the way mothers observe
their child, according to criteria adapted from the Questionnaire of the World Health
Organization Quality of Life was not fully reached. The answers provided by the mothers
did not allow analysis related to the group. Apparently there was an unanticipated
interference, possibly due to the fact that these questionnaires are being applied in the same
department in which children receive the language therapy. That established a kind of
"ceiling effect" in responses. The questionnaires reflect satisfied mothers, without big
problems with their children (here the question of the difficulties of transport appears as an
exception because there are systematic references to it). It is supposed that if the
questionnaires were applied outside the environment of care, or at least by unidentified
people with him could be obtained more realistic results. Anyway, even if it was not
possible to determine the degree of infiltration of the advice given from the results of
questionnaires on quality of life, this positive interference was evident in the qualitative
analysis of intervention processes.

Thus, the hypothesis that "systematic and specific orientations, held for short periods of time
and with the possibility of return may not only contribute to the communicative
environment of the autistic child but also for the family to understand the capabilities and
difficulties of each child " remains open. The need for major adjustments in research
procedures that can measure more effectively the degree of interference should not obscure
the fact that there was an undeniably positive impact of a systematic procedure of
orientation, taken with the process of language therapy for children (and not replacing it),
focused on issues of communication and language and that, although they have a script and
running registration, permit adjustments to the needs and demands of each group.
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4. Other intervening factors in language therapy with autistic children

Systematic reports about therapy processes may be another way to contribute to a body of
evidence that can support informed decisions about intervention proposals with ASD
children.

This was the aim of this study: to describe three years of individual speech and language
therapy with 3 children with ASD, with different developmental characteristics, different
environmental situations and different responses to the therapeutic process. The children
received speech and language therapy once a week, for 45 minutes, in a specialized service
and the parents signed the approved consent form allowing the descriptions of their clinical
development. The speech and language therapy started approximately 6 months prior to the
first reports presented here.

4.1 Case reports

Case 1 is a girl with diagnosis of autism, 6 years of age at the onset of the speech and
language therapy, attending regular public preschool. She is brought to the therapy by her
mother but her absence index is about 50%. The main features of development during the 3
years of intervention can be described as:

Behaviour, socialization and interests:

- 2007: manipulates magazines and books; brings sheets of paper to the therapy but just
leafs through them. Very agitated, stays for just few minutes in each place of the room
or with any toy. During the second semester she starts to show some interest in
miniature household items. The teacher reports some aggression episodes.

- 2008: maintains the interest in paper items but starts to play with miniatures,
performing seriating task and differed imitation; during the second semester starts to
play with puzzles and is less agitated but with reduced attention span. Sometimes, in
the beginning of the year, refuses to leave the room by the end of the session, throwing
herself on the floor, but by the second semester is more adapted to the routine and
social markers (kisses when saying goodbye). She engages in interactive exchanges
during the year, accepting and demanding physical contact.

- 2009: makes systematic eye contact, maintains the short attention span and little interest
in any activity. Plays with puzzles and performs symbolic games with themes related to
every-day life activities. During these activities engages in joint attention activities with
the therapist’s initiative.

Language and communication:

- 2007: uses mainly the gestural means of communication in regulation and interaction
activities. Exchanges communicative turns but her utterances characterize as
vocalizations due to the large articulation distortions that hinder the speech
intelligibility.

- 2008: continues to use mainly the gestural communicative mean but starts to use vocal
and verbal means more frequently. Despite the articulation problems the vocabulary
limitations become evident. Starts to show more communication intent.

- 2009: some articulation problems continue to exist and the preference order of the use of
communicative means is gestural and vocal. There was a clear increase in the
proportion of communication addressed toward the other and in joint play.
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Figure 3 shows the evolution of the functional communicative aspects of occupation of the
communicative space, communicative acts produced per minute and proportion of
interpersonal communication observed in the three years of language therapy with the child
of Case 1.
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Fig. 3. Functional communicative aspects (case 1)

Case 2 is a boy with diagnostic of autism, 8 years of age at the onset of speech and language
therapy, well adapted to the second year of a regular public school. He is brought to the
therapy by his mother and has less than 5% of absences. His reported main features of
development in the 3 years of intervention are:

Behaviour, socialization and interests:

- 2007: a talkative child that initiates communicative turns with unknown adults but do
not holds a dialogue with several conversational turns. Performs complex symbolic
plays and keeps the same activity for long periods of time in self-centered games, rarely
engaging in joint attention activities. Manifestations that aren’t adequate to the context,
like singing and dancing in inappropriate situations, are eventually observed.

- 2008: maintains a good contact with the therapist and accepts the participation of others
in several situations, is less self-centered and stays in the same activity for smaller
periods of time but do not proposes other alternatives. When he is very involved with
an activity, doesn’t allow the therapist’s participation. These situations frequently
involve complex and detailed symbolic play.

- 2009: continues attentive and focused but starts to ask for the therapist’s help when
meets any difficulties and verbally communicates his intentions and desires. His
favorite activities now include dolls and he engages in cooperative activities with the
therapist, participating in long dialogues with the intermediation of dolls.

Language and communication:

- 2007: presents frequent delayed echolalia in situations of self-centered play. The
preferred communicative mean is the verbal, which he uses in socially appropriate
ways in superficial contacts, generally politeness and recognition of others markers,
which are basically the sole spontaneous communication initiatives. Although he
usually responds to the therapist’s initiations, he generally does it with one-word
phrases.

- 2008: seems to present better understanding of gestures and facial expressions but still
makes very little eye contact. Continues to present some delayed echolalia that seems to
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be related to communicative initiation, as requests for social routines. Presents more
communicative initiatives related to his interests with short phrases or isolated words.

- 2009 - continues to present some delayed echolalia in moments of less interaction but
initiates communicative turns, identifies and corrects communication failures, identify
breaks and uses strategies to maintain the communication partner’s attention. He uses
some gestures, mainly as support to communicative acts with protest expression

function.
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Fig. 4. Functional communicative aspects (case 2)

It is possible to observe the similarities between Figures 3 and 4, although the described
children are very different form each-other.

Case 3 is a boy with diagnosis of autism, 4 years of age at the onset of the speech and
language therapy, attending regular public preschool with reports of good performance and
a special interest in reading. He is brought to the therapy by her mother and almost never
fails to be present.

Behavior, socialization and interests:

- 2007: recognizes the therapist, maintains eye contact and uses it as a strategy to get the
communication partner’s attention. He always refuses changes in routine or activities.
Sometimes presents tantrum crises, throwing himself on the floor at the end of the
therapeutic session, refusing to go home and crying very much. Engages in symbolic
play and joint games. Performs logographic reading and is interested in reading but
doesn’t say the names of colors, although recognizes them.

- 2008: maintains eye contact and shows better adaptation to the routine and duration of
the therapy do not presenting disruptive behaviors at the end of the sessions. Engages
in complex symbolic games but do not proposes new situations during the game. Reads
some words.

- 2009: asks for physical contact and exchanges communicative turns, but his eye contact
is less systematic and there is little attention to the therapist’s facial expression.
Develops some routines as to step over the red parts of the floor. Shows a great interest
in the computer but accepts proposals of other activities.

Language and communication:

- 2007: communicates mainly using verbal and vocal means with the support of gestures.
Has some articulation imprecision but agrees in repeating or rephrasing his utterances
when is asked to do so. He doesn’t present evidences of difficulties in understanding
language.
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- 2008: presents longer phrases and repairs communicative failures when the therapist
requests but do not recognizes the failures without this support. His utterances are
better articulated what contributes to the increase in the proportion of the use of the
verbal communicative mean.

- 2009: shows communicative intention, produces phrases with adequate syntax and
understands simple and complex orders. Initiate turns, introduces topics and engages
in dialogues when interested. Uses gestures as support in a more consistent form, what
contributes to the increase in the use of this mean. But he doesn’t make coherent
narratives.

Figure 5 Figure 3 shows the evolution of the functional communicative aspects of

occupation of the communicative space, communicative acts produced per minute and

proportion of interpersonal communication observed in the three years of language therapy

with the child of Case 3.
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Fig. 5. Functional communicative aspects (case 3)

Table 4 shows the results observed in the different areas of the Social-Cognitive Performance
of the three children during the three years. It should be remembered that to the areas of
gestural and vocal communicative intent and of combinatory and symbolic play, the scores
vary from 1 to 6 while in the areas of gestural and vocal imitation and tool use it varies from
1to4.

Tested areas 2007 2008 2009
C1 2| | Cca|ce|ic|c|c|c
g:;zxral communicative 4 6 3 6 6 6 6 6 6
Vocal communicative intent 4 6 3 5 6 6 5 6 6
Tool use 3 3 3 4 4 3 4 4 4
Gestural imitation 3 4 3 4 4 4 4 4 4
Vocal imitation 4 3 - 3 4 2 3 4 4
Combinatory play 6 5 - 5 5 3 5 6 5
Symbolic Play 6 6 - 6 6 6 6 6 -

Table 4. Social-cognitive performance tested in 2007, 2008 and 2009 in the 3 children
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4.2 Discussion

The 3 children received individual language therapy once a week during the whole period
of this study. In each year there are 2 vacation periods with duration of 2 weeks in July and
3 weeks by the end of December and beginning of January.

The cases presented highlight the diversity of the phenotype of autism since we have a six-
year old girl with important behavior problems, very few intelligible utterances and a very
restrict range of non-functional interests. The first boy described has eight years of age, good
performance in a regular school to which he is well adapted but with empathy impairments,
few communicative initiatives, out of context behaviors and echolalia. The second boy
presented is four-year old, presents cognitive performance above the expected for his age,
has interests that are not age-appropriate and good abilities with the formal aspects of
language.

Although this was not the aim of this study, the reference to the three different diagnosis
included in the autism spectrum is clear (i.e.,, low functioning autism, high functioning
autism and Asperger syndrome). This way, the intervention processes were subjected to
subtle changes adjusting them to the needs and possibilities of each child along the 3 year
period.

It is interesting to note that all children had important progresses in their performances. The
girl started to engage in joint attention and symbolic play activities and increased the
proportion of interpersonal communication. The first boy started to engage in joint play,
dialogues and interpersonal exchanges; initiates communicative turns, makes adequately
use of the discursive resources and uses non-verbal communication as support. The second
boy is interested in computers but agrees to alternate its use with more interactive
initiatives; consistently uses support of gestures, has adequate syntactic and discursive
abilities although he doesn’t present productive narratives.

These results demand the consideration of the intervening factors of each process. As
observed before the girl was absent from almost half of the planned therapeutic sessions and
even so her progress was significant. It poses the question of what would have happened if
she had attended to all sessions and of what may be the managing alternatives to cases like
this. It is common that the absences to the therapeutic sessions are justified by objective and
real factors, especially in complex environments such as big cities. However, the
consideration of the resources allocated in the frequency, even when not systematic, and by
the reservation of therapeutic time for a not frequent patient demand objective data to
support any decision. The observed in this case is that, even with a large proportion of
absences, the therapeutic process was productive to the child.

The first boy presents a virtually opposed situation. The family and school are collaborative
and interested and the possibility of offering therapy just once a week demands efforts to
allow the increase of this offer. Probably due to the kind of disorder presented this child was
brought to a specialized service with more than six years of age, when there are consistent
reports of better results with children that receive earlier adequate intervention. On way to
compensate this delay would be a more intensive intervention program, what has not been
accessible to all children in our reality.

The second boy, on the other hand, raises the interest of family members as well as school
personal due to his interest in reading and in the formal aspects of language that creates the
impression of an above-average functioning. It has lead to the increase in the availability of
activities and materials that reinforce the interests and the maintenance of systematization
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activities, decreasing the ones that include empathy. This reinforces the need for more
investments in actions directed towards family and school orientation.

4.3 Comments

The longitudinal individual analysis of the therapeutic intervention processes brings the
focus to associated aspects that may be determinant of the results and that demand a
consistent approach.

The analysis of individual experiences in such a way that they can be significant to an
evidence-based practice depends on the systematic record of these therapeutic processes.

In what refer to the autism spectrum, considering the incidence now determined, it is
essential that individual and small-group experiences are systematized in a way to provide
alternatives to a much larger group of children that probably present the same needs but
that haven’t been diagnosed or didn’t reach specialized services.

5. Conclusion

Recent studies point out that the occurrence of Autism Spectrum Disorders (ASD) is up to

1%. Such a high incidence places the demand if the urgent identification of efficient

intervention models and of factors that may have a positive impact in these processes.

Understanding that there is not one single therapeutic proposal that will be equally

successful with all autistic children doesn’t mean that all the efforts to improve efficiency

and economic available alternatives should not be undertaken.

The studies presented indicate that there are some points that can be considered applicable

at least to a significant proportion of the autistic children and their families:

- Focus on the individual profile.

- The communication interactivity must always receive careful attention.

- Symmetric communicative situation allow useful challenging experiences.

- The attention to all communicative means will contribute to more effective and personal
exchanges.

- The therapeutic setting must be flexible and offer opportunities to problem solving
while also being organized enough to avoid producing stress and anxiety.

- Naturalistic communicative situations favor the practice of discursive abilities.

- The inclusion of families allows the multiplication of opportunities for exercising newly
acquired abilities and identifying important focus of interest.

Issues about educational management, early access to specialized intervention and adequate

follow-up, must be included as some of the aspects considered in the overall process of

treating children and adolescents of the autism spectrum.

Decisions about whether the individual with autism should attend to a normal or a

specialized school must also take into account the individual characteristics and needs. Both

alternatives should be considered according to the individual’s present performance and

reassessed periodically to obtain the best possible results.

Although it is now clear that early intervention generally results in better results, recent

studies have shown that even individuals that only started to get some specialized treatment

during adolescence also show progress after relatively short periods of time (six month

periods). It clearly indicates that these individuals should not be excluded from intervention

programs.
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Language therapy with autistic individuals are generally long term processes that must be
periodically and systematically re-evaluated in order to guarantee constant attention to the
evolution patterns of each individual and therefore the best management of specific needs
and opportunities.

In any case, language therapy with children of the autism spectrum is an activity that
presents daily challenges, demands constant adjustments and offers constant development
opportunities for everyone involved.
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1. Introduction

Restricted repetitive behavior has been a defining feature of the Autism Spectrum
Disorders (ASD) since the original description of autism (Kanner, 1943), and by diagnostic
convention, all individuals with ASD display some form of these “restricted repetitive
and stereotyped patterns of behavior, interests, and activities” (Diagnostic and Statistical
Manual for Mental Disorders-Forth Edition [DSM-IV], American Psychiatric, [APA],
1994:71). Although ASD is associated with a wide range of specific forms of atypical
repetition, this issue received far less research attention than social and communication
deficits. Indeed, it was not our original attention to examine the prosody of ASD high
functioning (ASD-HF) children from the perspective of the presence or the absence of
repetitive behavior, we were concentrating on “prosody” within the context of linguistic
behavior - whether or not the manifestation of the “different” prosody by ASD-HF
individuals may reflect “delays and deficits in language and communication”, which is
another core feature of ASD. However, the data we collected in our research brought this
issue into focus and raised new questions regarding the centrality of the restricted
repetitive behaviors in ASD.

This chapter is based on results and insights from linguistic research. This research (Green,
2010) comparing and contrasting the prosodic features of 20 peer-matched 9-13 year old
male Israeli Hebrew-speaking participants (10 ASD-HF subjects and 10 controls without
developmental disorders (WDD) strongly indicated that the prosodic features that were
examined exhibited a limited and repetitive repertoire in the ASD-HF population compared
with the prosodic features of the WDD control population (Green, 2005; Green & Tobin
2008a, b, 2009 a, b, c; Green, 2010). Furthermore, this significant limited repetitive repertoire
of behavior patterns was also exhibited in the extra-linguistic and the linguistic (lexical)
domains of the ASD-HF participants.

2. The experimental research

As already noted, this chapter is based on experimental research and deals with the
“restricted repetitive behavior” phenomenon. In the original linguistic-oriented research
there were four major goals:
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1. To describe, compare and contrast the phonetic realization of the fundamental
frequency and the prosodic features of intonation in the language of children with ASD-
HF and WDD children,
2. To establish a methodology which allows the analysis of more than one feature of
prosody simultaneously,
3. To make use of instrumental measurements, (using recently developed speech
technology tools) as well as perceptual analysis, and
4. To explain the results within the context of the theory of Phonology as Human Behavior
(PHB) (e.g. Diver, 1979, 1995; Tobin, 1997, 2009), a linguistic theory which declares that:
(a) Language is a symbolic tool, whose structure is shaped both by its communicative
function and the characteristics of its users (Tobin, 1990, 1993, 1994, 2009), and (b)
Language represents a compromise in the struggle to achieve maximum
communication using minimal effort as presented in the theory of Phonology as Human
Behavior (PHB) (Diver, 1979,1995; Tobin, 1997, 2009).
Our empirical data were drawn from the speech samples of 20 children between the ages 9-
13 years, in two main groups:
a. Research group: subjects diagnosed clinically with ASD-HF (N=10)
b. Control group: participants without developmental disorders (WDD, N=10)
The research group includes ten children with ASD aged 9-13 years. They were recruited
from mainstream schools that have special education classes for children with ASD. The
ASD diagnosis was made by a child psychiatrist who determined that the child met the
DSM-1V, APA (1994) criteria for autism. Each child's special needs were discussed and
defined by an "Evaluation Committee", entrusted with the placement of special needs pupils
in appropriate class settings. For all of the children in this group the committee determined
that a special class for children within the ASD spectrum is required. IQ scores were re-
assessed by the school psychologist within the current year using the Wechsler Intelligence
Scale for Children - a Revised Edition [WISC-R]. For the purposes of this research, High
Functioning is defined by an IQ 85 and above. All ASD subject’s have typical, within the
average, school performance in the mainstream class in language and reading, as reported
by their teachers.
The control group was composed of children without developmental disorders (WDD) and
was drawn from the same schools as the research group. Similar to the research group
subjects, in their teachers' judgment, all the children are average students and do not exhibit
any particular academic difficulties or exceptional abilities. The group members have not
been tested to determine their IQ scores, but from the information received in interviews
with the teachers and parents it can be assumed that they have intelligence in normal range.
Their parents report that they have not been referred to a specialist for any developmental
reasons. In our study, two language measures were used for peer matching. In addition to
similar chronological ages (within two month), the peers were matched on the basis of (a)
language fluency in spontaneous-speech sample as measured in MLU-W (within the
minimal linguistic unit of one word) and (b) the standardized score of the verbal part in the
IQ test within the norm or above. Match between subjects and controls are presented in
Table 1.
The analysis of the speech samples of this group provides the basis for the characterization
of the prosodic features of Israeli Hebrew (Green, 2009a; Green & Tobin 2009b, c; Green,
2010). All participants were male and at least second generation Israeli-born, and were
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monolingual speakers of Israeli Hebrew (IH). All participants were from comparable
socioeconomic backgrounds and attend mainstream schools. Their mothers all have at least
12 years of education, an indication of socioeconomic status, since maternal education level
is the most significant predictor of language functioning in children (Dollaghan et al., 1999).
None of the members of the participants' immediate families has learning or other known
disabilities.

ASD-HF subjects WDD control group
Research Control
Group MLU | Group MLU-
ASD-HF Mo VIQ | PIQ | Age | -W WDD Mo Age | W
1-ADR 13 109 |94 |90 5.62 | 11-AVY 13 9:0 5.28
2-ITE 17 121 |91 |92 534 | 12-NIS 15 9:3 4.04
3-UDX 15 108 |94 |10:8 | 7.86 | 13-IDR 17 10:7 | 6.94
4-YOL 17 111 | 101 [ 111 | 577 | 14-YVO 16 10:11 | 5.16
5-RAE 12 86 97 | 11:6 | 568 | 15ITS 17 11:6 | 4.04
6-BAB 17 109 |97 [ 1111 | 742 | 16-AVS 16 119 | 7.18
7-ETR 16 100 | 102 | 12:5 | 514 | 17-LIS 13 12:3 | 5.22
8-TOB 15 108 |99 |12:8 | 642 | 18-IDW 16 12:6 | 6.20
9-NOR 14 90 99 130 |65 19-OMX 14 12:11 | 5.86
10-OMG(*) | 14 89 85 |13:0 |48 20-IDS 17 12:11 | 6.1

Mo=Mother’s years of Education, VIQ/PIQ= verbal/performance Intelligence score (WISC-R) (*)
Participants 10 and 20 do not meet the requirements of the definitions used for peer matching, and are
consequently excluded from comparison between the groups. Their results are, however, included
when the discussion is about differences within the group.

Table 1. Matched peers and subject’s characteristics

The speech samples were collected at the participant's house, in his own room. There were
three types of elicitation tasks: (a) Repetition: this task comprised four sentence pairs, a WH-
Question and its answer, (b) Reading Aloud: participants were asked to read a short story,
and (c) Spontaneous speech: these were elicited spontaneous speech sequences in response
to open questions, relevant to the child's daily life.

In order to conduct acoustic analyses the speech files were digitized at a rate of 44.1KHz with
16-bit resolution, directly into a laptop computer (Hp Compaq 6710b), using the speech-
recording software Audacity (a software package for recording and editing sound files) and a
small microphone. The data were subsequently analyzed using the speech analysis program
Pratt, version 5.0.30 (Computer program, from http://www.praat.org/). Scripts were written
to extract data from the transcriptions. Script is a short program that is used to automate Pratt
activities and enables the analysis of large data sets, quick processing of information and
results, preparation for the use of simple statistics tools, and generation of summary
information for control purposes, i.e. to identify errors in the manual transcription process.

3. Restricted repetitive behavior

Restricted repetitive behaviors are a heterogeneous group of behaviors and a wide range of
specific forms of atypical repetition that have been identified and described with relation to
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ASD (e.g. APA, 1994; Bodfish et al., 2000; Esbensen et al., 2009; Kanner 1943; Lewis &
Bodfish, 1998; Militerni et al., 2002; Richler et al., 2007; Rutter, 1996; Szatmari et al., 2006;
Turner, 1999). This restricted repetitive behavior can be observed across individuals with
ASD, and multiple categories of abnormal repetition can occur within the individual with
autism (e.g. Lewis & Bodfish, 1998; Wing & Gould, 1979). These behaviors can be socially
inappropriate, increase the plausibility of living in a more restricted environment, and
stigmatizing (Bonadonna, 1981; Durand & Carr 1987, Varni et al., 1979).

Several researchers who examined age related aspects of repetitive behavior patterns in
ASD suggested that age and level of functioning are associated with variation in the
manifestation of restricted repetitive behaviors in individuals with ASD (e.g. Esbensen et al.,
2009; Militerni et al., 2002; Lam & Aman, 2007). The overall severity of the ASD has been
shown to be significantly positively correlated with the overall severity of repetitive
behaviors (e.g. Campbell et al.,, 1990; Prior & MacMillan, 1973). Esbensen et al. (2009)
examined the restricted repetitive behaviors among a large group of children and adults
with ASD in order to describe age related patterns of symptom expression and examine if
age related patterns are different for the various types of restricted repetitive behaviors. In
this research, they combined data from several previous studies to have a large sample size
(n = 712), spanning a broad age range (age 2-62), and they measured restricted repetitive
behaviors using a single instrument, the Repetitive Behavior Scale-Revised (RBS-R: Bodfish
et al., 2000) with the modification of the subscales (Lam & Aman, 2007). The empirically
derived subscales include: Stereotyped Behavior (movements with no obvious purpose that
are repeated in a similar manner), Self-injurious Behavior (actions that cause or have the
potential to cause redness, bruising, or other injury to the body), Compulsive Behavior
(behavior that is repeated and performed according to a rule or involves things being done
“just so”), Ritualistic/ sameness Behavior (performing activities of daily living in a similar
manner; resistance to change, insisting that things stay the same), and Restricted Interests
(limited range of focus, interest, or activity). Their analyses suggest that repetitive behaviors
are less frequent and less severe among older individuals than among younger individuals
regardless of whether examining total display of restricted repetitive behaviors, or whether
examining each of the various subtypes. One may ask whether restricted repetitive
behaviors decrease with age or whether they merely take a different form. A thought
previously arise by Piven et al. (1996). Piven’s idea was that manifestation of ASD changes
as the individual develops.

Other research has suggested that the expression of restricted repetitive behaviors may be
influenced by level of functioning (e.g. Bartak & Rutter, 1976; Campbell et al., 1990; Gabriels
et al., 2005; Le Couteur et al., 2003; Turner, 1999). Low IQ or presence of mental retardation
has been shown to be associated with increased occurrence of repetitive behaviors in autism
including stereotypy and self-injury (Bartak & Rutter 1976; Campbell et al., 1990).

Turner (1997) proposed a taxonomy of repetitive behavior; consisting of eleven categories
and in a later review (Turner, 1999) suggested that human repetitive behaviors can be
divided into (a) lower-level and (b) higher-level categories. Lower-level repetitive behaviors
include dyskinesia (involuntary, repetitive movements), tics, repetitive manipulation of
objects, repetitive forms of self-injurious behavior and stereotyped movements. Turner's
review indicates that although some stereotyped movements and repetitive manipulation of
objects might be differentiating features of autism, there are some lower-level repetitive
behaviors that may rather be related to ability level or the presence of organic pathology
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(e.g. Bishop et al., 2006; Bodfish et al., 2000; Cuccaro et al., 2003; Esbensen et al., 2009;
Fecteau et al., 2003; Militerni et al., 2002; Lam & Aman, 2007, Szatmari et al., 2006).
Irrespective of whether these low-level repetitive behavioral characteristics are unique to
ASD or exist in a wider range of organic pathological conditions, they are all repetitive
extra-linguistic behaviors.

The high-level repetitive behaviors include circumscribed interests, attachments to objects,
insistence on maintenance of sameness and repetitive language. Turner (1999) suggested
that certain types of higher-level behavior may be characteristic of and restricted to
individuals with ASD once a certain level of development has been achieved.

3.1 Repetitive language behavior

During the data analysis phase we could not ignore the proliferation of word repetition and
repetition of contents. Repetitive language behavior has been reported in the literature (e.g.
Perkins et al., 2006), but as far as we can determine there has not been a comprehensive
study of questions raised by this phenomenon.

The following is an example of the lexical repetition found in the spontaneous speech of
BAB-ASD (age 11:11) regarding his “interest” (hitanyenut) in the “sciences” (mada‘im). The
data are taken from sequential utterances in the same short conversation:

U3: [ ani mi# hahit’anyenut sheli be’ika(r) mada‘im ]
I from my INTEREST ESPECIALLY LIKE SCIENCE

U4: [ hit‘anyenti bemada’im kvar begil ca'r ]
I was INTERESTED in SCIENCE since I was young
U5: [ meod ahavti mada’im |
I LIKED very much SCIENCE
ué: [mada‘im # shama’ati shemada’im # ze ha’olam shemisvivenu]
SCIENCE —1I heard that SCIENCE is the world around us
U13: [ ani ohev et kol hamikco’ot aval be‘iqar mada‘im |

I LIKE all the subjects BUT ESPECIALLY SCIENCE
Ul4: [Dbe’iqar mada‘im ]
ESPECIALLY SCIENCE

U15: [ ani yoter beqeTa shel mada‘im ]
I am more into SCIENCE

3.2 Repetitive prosodic behavior

The term ‘prosody’ is derived from the Greek ‘prosodia ’, which is a musical term.
Metaphorically, in linguistic contexts, it is implied that prosody is the musical
accompaniment to the words themselves. The term “prosody” describes the way one says a
particular utterance and covers a wide range of phenomena including: intonation patterns,
stress and accent, and pauses and junctions, etc. in speech.

Atypical prosody have been reported in a wide range of developmental conditions
including dysarthria (e.g. Brewester, 1989; Crystal, 1979; Vance, 1994), aphasia (e.g. Bryan,
1989; Cooper & Klouda, 1987; Moen 2009), in hearing impairment (e.g. Parkhurst & levitt,
1978; Monsen, 1983; Most & Peled, 2007), in developmental speech and language disorders
and/or learning disabilities (e.g. Garken & McGregor, 1989; Hargrove, 1997; Hargrove &

I3
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McGarr, 1994; Wells & Peppé, 2003), in Williams Syndrome e.g. Setter et al., 2007; Stjanovik
et al.,, 2007), and in ASD.

In ASD the atypical prosody has been identified as core feature and since the initial
description, by Kanner (1943) and Asperger (1944, as cited in Frith 1991), the "unnatural"
prosody was marked using different narrations such as "monotonous", "odd", "sing-song",
"exaggerated", and more. Asperger, translated in Frith (1991) wrote: "Sometimes the voice is
soft and far way, sometimes it sounds refined and nasal but sometimes it is too shrill and ear-
splitting. In yet other cases, the voice drones on in a sing-song and does not even go down at the end
of sentence. However many possibilities there are, they all have one thing in common: the language
feels unnatural" (Frith, 1991:70)

Research on prosody within the ASD population, has shown that even when other aspects
of language improve, prosodic deficits tend to be persistent and show little change over time
(e.g. Kanner, 1971; Simmons & Baltaxe, 1975). This persistence of prosodic deficits seems to
limit the social acceptance of children with ASD-HF mainstreamed into the larger
community since they sound strange to their peers (McCann & Peppé, 2003; Paul et al.,
2001).

Adapting Fujisaki’s definition, “Prosody is the systematic organization of various linguistic
units into an utterance or coherent group of utterances in the process of speech production.
Its realization involves both segmental and suprasegmental feature of speech and serves to
convey not only linguistic information, but also paralinguistic and non-linguistic
information” (Fujisaki, 1997:28). By this definition, Fujisaki established the prosodic features
by two major components that can be measured: (a) the word accent, (b) the intonation, and
they are both manifested by the contour of the voice F0 (the frequency of the vibration of the
vocal folds). Hence, in order to understand the results and the insights from the presented
research, we will first explore the nature of these two components from both a conceptual
and operative view.

3.2.1 Word accent and the intonation

Bolinger (1958) formulates the relations of stress-accent. He argues that the main means to
express stress is pitch and proposed the term accent for prominence in the utterance.
Following Bolinger, Pierrehumbert (1980) represents the FO contour as a linear sequence of
phonologically distinctive units - pitch accents and edge tones. The occurrence of these
features within the sequence can be described linguistically as a grammar, within the
Autosegmental-Metrical (AM) theory (Ladd, 1996; Liberman & Pierrehumbert, 1984;
Pierrehumbert, 1980; Pierrehumbert & Hirschberg, 1990).

The AM theory is a generative phonological framework in which the tone is specified using an
independent string of tonal segments and the prosody of an utterance is viewed as a
hierarchically organized structure of phonologically defined features. Following the AM
theory, Pierrehumbert (1980) proposes a description of intonation that consists of three parts:

1. The grammar of phrasal tones,

2. The metrical representation of the text,

3. The rules of assigning association lines.

Pierrehumbert assumes that the tonal units are morphemes of different kinds and those
phonetic rules translate the abstract representations into concrete FO contours. Thus,
phonological aspects of intonation can be categorized according to the inventory of the
phonological tones, and to the meanings assigned to phonological tones of a specific
language. However it is the ToBI (Tones and Break Indices: Beckman & Hirshberg, 1994;
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Beckman & Ayers 1997) transcription that was designed for this presentation, of the
phonological tones, within the AM theory.

ToBI was first designed for Mainstream American English and then expanded into a general
framework for the development of prosodic annotation systems of different typological
languages (Jun, 2005). ToBI has been applied to a wide variety of languages that vary
geographically, typologically and according to their degree of lexical specifications, and to
tone languages. For the purpose of the present research, an IH-ToBI was established in order
to create a systematic procedure for transcribing data for Israeli Hebrew (Green, 2009a, 2010;
Green & Tobin, 2008a).

3.2.2 The inventory of the IH prosodic features of Intonation (IH-ToBI)

The starting point for the analysis of the prosodic pitch contour i.e. intonation, is the notion
of an intonation unit. This unit can be defined by its phonetic-phonological characteristics: (a)
there is a "unity of pattern" within the intonation unit i.e. the intonation unit has a distinct
intonation pitch pattern, and (b) the intonation unit is delimited by a boundary tone.

In TH-ToBI, the intonational structure of the utterance is represented by a “Tone Tier” and
three types of tonal events can be identified: (a) pitch accents, the event that associates with
stressed syllables and two types of phrasal tones; (b) phrase accents and (c) boundary tones.
Therefore, on the “Tone Tier” the perceived pitch contour is transcribed in terms of: (1) Pitch
Accents (PAs) (2) Phrase Accents, and (3) Edge Tones (the last phrase accent and the final
boundary tone).

In IH-ToBI every intonational phrase contains at least one Pitch Accent (PA). PAs are
localized pitch events that associate with the stressed syllable but in contrast to stress (which
is lexically determined), in the tone domain it is not expected that every stressed syllable
will be accented. In the AM theory, PAs are perceptually significant changes in FO aligned
with particular words in an utterance, and give them prominence. IH-ToBI identified five
PAs: two mono-tonal: high (H) and low (L) tonal patterns: H* and L*, and three bi-tonal:
L+H* H*+L and L*+H. As in other language's descriptions, the H and L tones are described
as high or low relative to each speaker's pitch range. The H*- a high pitch accent starting
from the speaker’s middle range and realized as a FO peak preceded by a small rise is by far
the most frequently used pitch accent in TH.

Phrase accents and Boundary tones: IH-ToBI identifies two levels of phrasing: (a) the
intermediate phrase and (b) the intonation unit. Each intonation unit contains at least one
intermediate phrase. The edge tones for these phrases determine the contour from the last
tone of the last pitch accent until the end of the phrase. There are two types of phrase
accents in IH: (a) “Hp” and (b) ‘Lp’. Hp has roughly the same FO value as the peak
corresponding to the most recent H tone, which creates a plateau at the end of the phrase.
Lp can either be a FO minimum low in the range, or be down-stepped in relation to a
previous tone.

Concerning the boundary tones, IH-ToBI identified three types: (a) an initial boundary tone
“%’, (b) a high boundary tone "H%’, and (c) a low boundary tone ‘L%’. The two final
boundary tones combine with the phrase accents in four different combinations i.e. the last
intermediate phrase accent (Hp or Lp) combines with the intonational boundary tones to
yield the configuration of LpL%, LpH%, HpL% or HpH%. These boundaries appear to have
specific pragmatic functions. By analyzing the distribution of these configurations appearing
in the spontaneous speech and the reading aloud corpus of our data, it was evident that
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LpL% is the most frequently used boundary tone in IH and the L-boundary tone signals
finality. The absence of finality i.e. signaling a continuation, is marked by a high (H)
boundary tone or high phrase accent (Hp) with a L-boundary tone i.e.,, LpH%, HpH%,
HpL%.

To conclude, the richness within the prosodic features (five pitch accents, two phrase accents
three boundary tones and all their possible combinations) serve as the basis for the
comparing and contrasting of the speech prosody of the ASD-HF subjects with their peers -
the WDD controls.

Regarding our investigation of the realization of pitch accents in the speech of children with
ASD-HF, our research concentrated on three variables to be analyzed: (1) frequency of high
PAs occurrences, (2) distribution of the different IH PAs, and (3) PAs per word (PAs/W),
followed by a case investigation of one subject and his matched peer, in order to explore the
differences found at the lexical word level.

We found that the children with ASD-HF produced more high PAs than the control group
of WDD children in both the reading aloud and spontaneous speech elicitation tasks,
without statistical significance, but with high standard deviation within the research group.
This high standard deviation shows that the variability within the ASD-HF research group
is much greater than that within the WDD control group. In a comparison of peers within
the groups, in seven of the nine matched peers, the ASD-HF participant showed a greater
use of high PAs in the spontaneous speech task and in six matched peers, the ASD-HF
participant shows a greater use of high PAs in the reading aloud task.

In the WDD control group only two participants demonstrate above 80% use of high PAs,
while in the ASD-HF research group four participants produced above 80% use of high PAs.
No participants in the ASD-HF research group produced less than 70% high PAs while in
the WDD control group there are three participants with less than 70% high PAs. The
differences arise when comparing the research group and the controls as a group in contrast
with a comparison of peers - as a “group of case-studies”. These intergroup differences lead
to the conclusion that the characteristic of heterogeneity (e.g. Beglinger, 2001; Firth, 2004;
Happe’ & Frith, 1996a) within the ASD classification has methodological implications for
research procedure in general and in the present research in particular: i.e. it was the
aggregation of peer comparisons that motivated the exploration of the prosodic behavioral
features in the group of subjects diagnosed with ASD-HF.

Concerning the PA prosodic feature, the most prominent results deal with PAs/W and the
placement of PAs. In a peer-case-investigation it was evident that the ASD-HF subject
produced almost twice as often, more PAs in function words than his mach-peer did, and in
particular more than one PA per word, while his WDD peer hardly ever adds more than one
PA in a word (15.69% of the words in the ASD-HF speech sample and 1.96% of the words in
his WDD peer speech sample). These results are illustrated in the following example

This example is a sentence from the reading aloud elicitation task: yom “exad yac'a “orit
lesaxek ba-xacer lefet'a ra'ata kadur Qatan umuzar munax ba-gina. (Translation: One day
Orit went to play in the yard and suddenly saw a small, strange ball in the garden). In this
example, the ASD-HF subject (1a below) produced the sentence with three intonation units.
Every word has a PA. Function words (FW) are emphasized with a PA as well as content
words (CW). The words /baxacer/ (yard) and /qatan/ (small) have two PAs each. In
contrast, the matched pair (1b below) produced the same sentence with only two intonation
units. Not every word has a PA and none of the words has more than one PA.
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(1a) 1-ADR-ASD

1U-1: /yom “exad yac'a *Orit lesaxeq /
Gloss: day one togoout  (name) to play
FW CwW CwW CW
1U-2: / ba- xacer/
Gloss: in+yard
FW+CW
1U-3: /lefet'a ra’ata  Kadur qa-Tan umuzar munax ba- gina/

Gloss: suddenly tosee  ball small and+strange placed in+garden
FW Ccw CW CW  FW+CW CwW FW+CW

(1b) 11-AVY-WDD
IU-1: /yom ‘exad yac'a "Orit lesaxek ba-xacer/
IU-2:  /lefet'a ra’ata kadur qatan umuzar munax ba-gina/

As was previously found (e.g. Baltaxe, 1984; Balataxe & Guthrie, 1987; Fosnot & Jun, 1999;

MacCaleb & Prizant, 1985), and extending over in the current research, it can be concluded

that within the ASD individuals that exhibited atypicality in prosody ‘accents’ are likely to

be affected.

Regarding the investigation of boundary tones and phrase accents, a variation in the

distribution of edge contour patterns arises when comparing the edge contours of the

matched peers within the groups. The research group subjects may be divided into two sub-
groups:

a. ASD-HF subjects that produced a full repertoire of edge contour patterns, similar to
the control group (4 subjects). Figure 2 is an example of the full repertoire prosodic
behavior by the ASD-HF subject compared with his matched peer in the spontaneous
speech elicitation task.
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Fig. 2. Full repertoire of edge contour patterns. This figure shows the comparison between
the edge contour patterns of 7-ETR-ASD, age: (12:5) and his matched peer LIS-WDD, age:
(12:3) in the spontaneous speech task. The ASD-HF subject uses the same patterns as his
peer and has the full repertoire of edge contour patterns (Green, 2010:106)
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b. Of the nine matched peers, in the spontaneous elicitation task five of the subjects
produced a varied limited repeatedly used repertoire of the edge contour patterns.
Figure 3 presents the distribution of the edge contour patterns of two subjects in the
reading aloud elicitation task and Figure 4 presents the results of five subjects in the
spontaneous speech elicitation task.
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In conclusion we will emphasize certain aspects that were manifested in the present study.
The starting point in our study was the need to characterize the prosodic features of children
diagnosed with ASD-HF who mainstreamed in regular schools. The research established
methodology, which allows the analysis of more than one feature of prosody
simultaneously and described, compared and contrasted the phonetic realization of the
fundamental frequency and the prosodic features of intonation in the language of 10
children with ASD-HF and 10 children WDD. By using recently developed speech
technology tools, we performed an extensive investigation of the prosody of children with
ASD-HF between the ages of 9-13 years. The speech sample analysis yielded quantitative
results, of group comparison, peer comparison and of subjects within the ASD-HF group.
The peer comparison highlights the greater variations within the ASD-HF subjects, as
compared with their peers and between themselves. From this study we can conclude that
not all ASD-HF subjects present an a-typicality in each of the different prosodic features
examined, but no subject performed in the same way as his WDD peer.

It was found that ASD-HF subjects produce more high PAs and less low PAs. If the
variations in intonation are a result of differences in the kinds of PAs and transitions
between the prominent components, then when the prominence in the ASD-HF subjects
exists in a more frequent single high PA and there are consequently fewer transitions, a
monotonous accent is created. The ASD-HF present repetitive behavior expressed over the
use of pitch accents within a word - a repetitiveness that did not observed in the control
group.

One of the most significant founding is concern with the use of edge tone i.e., the tonal
events at the edge of prosodic domains. The ASD-HF subjects primarily use three different
edge tone patterns, although they do make a very limited use of all the other patterns. Thus,
the problem is not the absence of patterns due to lack of competence to produce them, rather
it is the nature of the behavior that the ASD-HF exhibited. Although the ASD-HF subjects
are capable of producing a wide range of prosodic patterns, they concentrate on a limited
repertoire of the most basic prosodic patterns. Both the monotonous accent and the
repetitiveness of edge tones create a stiff sounding prosody in subjects within the ASD-HF
group.

Our claim based on all the data collected and results from our research indicates that the
restricted repetitive behavior of the ASD-HF subjects, appears in a parallel way across the
board in the extralinguistic, paralinguistic (prosody) and linguistic (lexical choice) domains.
Then, Turner's distinction between higher and lower level behavioral categories may only
reflect the observable symptoms of ASD behavior rather than their fundamental motivation.
We suggest that the concept of limited and repetitive behavior found on all levels of
extralinguistic, paralinguistic and linguistic behaviors in a parallel way among different
populations with ASD should play a more central role in research to help us better
understand ASD.
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1. Introduction

Autism is a complex developmental disorder characterized by a triad of core deficits in
verbal communication, reciprocal social interaction, and cognitive flexibility reflected in
restrictive and repetitive patterns of behavior and poor symbolic play. Poor verbal
communication is a defining feature of ASD, but a high degree of variability exists in the
clinical manifestation of the disorder, especially within the communication and language
domains. Some children with autism never develop functional speech or language and
remain nonverbal; others use well-developed speech (Tager-Flusberg, Paul, & Lord, 2005;
Kjelgaard & Tager-Flusberg, 2001; Wilkinson, 1998). A significant developmental milestone
in children diagnosed with autism in the preschool years is whether the child acquires
useful speech and language skills by the age of 5 years, a developmental marker shown to
be an indicator of a better prognosis for long-term outcome and is characteristic of those
who are higher-functioning (Howlin, 2002).

Although the classifications systems and the diagnostic categories applied to the differential
diagnosis of Autism Spectrum Disorders (ASD) are well recognized, verbal children with
autism are often referred to as high-functioning autism (HFA), a term not included in the
classification of autism spectrum disorders in the DSM-IV. Rather, HFA is a clinical
description used for children who meet three criteria: a) a clinical history and behavioral
manifestation of the diagnostic criteria for a diagnosis of autism (DSM-1V, APA, 1994; ICD-
10, WHO, 1992), including a history of delay in acquiring speech and language, difficulty in
reciprocal social interaction, and odd or repetitive behaviors, b) have functional verbal
behavior, and ¢) an IQ criterion, absent mental retardation. Individuals with autism are
considered as high-functioning if the IQ is above 70, the psychometric point of demarcation
for mental retardation. Currently there is little consensus in the literature concerning which
domain of intellectual functioning to use for the application of the IQ criterion in defining
HFA for research purposes. For example, should the Full Scale IQ composite score be used,
or would either the Verbal or Nonverbal Performance score suffice? This is a situation that
may contribute to difficulty in comparing results among different studies focusing on
children with HFA. Recent research suggests that there may be subgroups of children with
HFA based on differing cognitive profiles. For example, children showing a profile of a
higher Verbal IQ than Nonverbal IQ score higher on a measure of adaptive communication
skills , have fewer social symptoms, and demonstrate better overall functioning than
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children showing the reverse cognitive profile ( e.g. NVIQ > VIQ) (Black, Wallace, Sokoloff
& Kentworthy, 2009). Yet, when the IQ criterion is investigated across studies on children or
adults with HFA, differing IQ criterion are noted. Some investigators set the cognitive
criterion for HFA to be a Full Scale IQ > 70 (Asarnow, Tanguay, Bott, Freeman, 1987; Mayes
& Calhoun, 2008; Minshew, Goldstein & Siegel, 1995), or a Full Scale IQ > 80 ( Landa &
Goldberg, 2005). Other researchers have chosen to use only the Verbal IQ score ( Losh &
Capps, 2003) or the Nonverbal IQ ( > 70) (Freeman, Lucas, Forness, Ritvo, 1985, Smith
Gabig, 2008; 2010) as the cognitive criterion. Still, others do not rely on an IQ criterion,
rather they use a measure of receptive vocabulary > 70 as an index of overall verbal ability
and verbal intelligence (Emerich, Creaghead, Grether, Murray, and Grasha, 2003), or a
combination of an expressive vocabulary standard score > 70, and educational placement in
the general education classroom, as the criteria for classification as high-functioning (Jones &
Schwartz, 2009).

The term HFA is used to characterize children with autism who are verbal and have higher
intellectual functioning, yet no single language profile has been identified in the group.
Some of the children show normal language function and others range from mild language
impairment to significant language impairment independent of intellectual functioning.
However, deficits in the pragmatic use of language are a defining feature (Kjelgaard &
Tager-Flusberg, 2001; Tager-Flusberg, Paul, & Lord, 2005). Children with autism will
demonstrate impairments in pragmatic aspects of language use even if other aspects of
language, such as morphosyntactic or lexical-semantic ability, are well developed (Stone &
Caro-Martinez, 1990; Tager-Flusberg, 2003). Deficits in the pragmatic function of language
are so pervasive in the clinical population of autism that it distinguishes between children
with autism from other developmental language delays (Rice, Warren, & Betz, 2005;
Wilkinson, 1998).

Beyond anticipated impairments in the pragmatic aspect of language functioning,
investigators of language profiles of subgroups of children with ASD focus on patterns of
performance in the areas of syntax and semantics that may distinguish groups of children
with autism. There is accumulating evidence that some children with HFA present with
deficits in syntax, similar to children with Specific Language Impairment (SLI). For example,
Kjelgaard & Tager-Flusberg, (2001) found significant language and communication
differences in the verbal behavior of HFA children with some of the children scoring in the
normal range and others, in the profoundly language impaired range, even in the presence
of a Full Scale IQ > 85. High-functioning individuals with autism are often referred to
having fluent autism. The spontaneous speech and language characteristics reported include
fluent narrative speech, frequently with grammatically correct sentences, the use of
repetitive topics reflecting a narrow range of interests, odd phrasing and word choices, and
abnormalities in prosody (Rice et al., 2005).

Currently, two theoretical perspectives on the nature and cause of language impairment in
individuals with HFA appear in the literature. One perspective is that the abnormalities in
communication and language functioning can be explained by the presence or absence of
syntactic deficits; those with impairments in syntax are more likely to also demonstrate
additional language difficulty in other linguistic domains, principally semantics (Condouris,
Meyer, & Tager-Flusberg , 2003; Kjelgaard & Tager-Flusberg, 2001). The other perspective is
that the language and communication characteristics seen in HFA are consistent with a
generalized deficit in complex information processing abilities that preserve basic speech
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and language functioning, yet impact higher level propositional language (Minshew &
Goldstein, 1998; Minshew, Goldstein, & Siegel, 1995; Minshew, Goldstein, Taylor & Siegel,
1994). These separate viewpoints have generated research investigating the nature of and
causal linkages to the profile of language variability and impairment of individuals with
HFA, each with compelling findings to support the separate theoretical framework
(Condouris, Meyer, & Tager-Flusberg, 2003; Landa and Goldberg, 2005; McGregor, Berns,
Owen, Michels, Duff, Bahnsen & Lloyd, 2011; Minshew, Goldstein, & Siegel, 1995; Minshew,
Goldstein, Taylor & Siegel, 1994) .

In addition to variability in oral language functioning, significant variation is also seen in
reading ability in verbal children with HFA . Some individuals with HFA present with
excellent phonetic decoding ability yet poor comprehension, while others struggle with
phonetic decoding of unfamiliar words , perhaps contributing to difficulties with reading
comprehension (Nation, Clarke, Wright & Williams, 2006). Variability in the comprehension
and use of spoken language and reading has compelling implications for the academic
success of school-age children with HFA. Children with HFA are often included within the
regular classroom to facilitate access to the general education curriculum and to gain social
interaction with peers. High-Functioning children with autism are faced with increasingly
more complex discourse processing demands as each grade progresses (Cazden, 1988). The
language of the curriculum often is complex and abstractly removed from the language
used in social control and interaction placing additional cognitive -linguistic demands on
the child with HFA in the classroom (Loveland & Tunali-Kotoski, 2005).

The purpose of this chapter is: 1) to review the research on HFA from the two theoretical
perspectives on the nature of and possible causal explanations to language impairment and
variability in fluent autism and , 2) to examine the current research on literacy in school-age
children and adolescents who meet the clinical and psychometric profile of HFA. A third
goal is examine the association between oral language and literacy in children and
adolescents with HFA in order to better understand the language functioning in HFA across
these domains, and to gain insight into why many children with HFA demonstrate reading
comprehension difficulty . It is important to consider both the oral language and literacy
ability in individuals with HFA for two reasons. First, by definition, children with HFA
have a history of speech and language delay and impaired communication seen in the
preschool years. Even if the child has achieved well developed verbal ability by 5- years of
age, deficits in oral language ability initially seen in the preschool years may contribute to
uneven performance in later academic functioning, such as reading ability, reported in
children with HFA. Second, there is a strong relationship between oral language
competence and reading in typically developing and in non-autistic language-impaired
populations. Aspects of oral language ability, including, phonology, syntax, narrative
ability, metalinguistic awareness, and vocabulary have been shown to be critical predictors
of reading acquisition and literacy achievement (Catts, Fey, Zhang, & Tomblin, 1999; Nation,
Clarke, Marshall & Durand, 2004; Roth, Speece, Cooper, De La Paz, 1996; Snyder & Downey,
1991). Therefore, it is seems likely that children with HFA will demonstrate significant
variability in literacy as well as reported variability in oral language and communication.

In order to meet the objective of this review, literature was reviewed that examined either
oral language or literacy functioning in school-age children or adolescents with HFA.
Studies were included if the participants met the specific inclusionary criteria of a diagnosis
of autism and an IQ criterion > 70 (either Full-Scale, Verbal, or Performance IQ) , or if high-
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functioning autism could be extrapolated from psychometric data reported for any group of
children with ASD included in a study on language or literacy functioning. Careful attention
was paid to studies on spoken or written language ability in children with autism that
included direct assessment using standardized tests assessing aspects of receptive and
expressive language particularly in the lexical/semantic and syntactic domains of language.
This decision is in keeping with the recently proposed and recommended assessment
framework for younger children with ASD by experts on language disorders in autism
convened by the National Institute on Deafness and Other Communication Disorders
(NIDCD) (Tager-Flusberg, Rogers, Cooper, Landa, Lord, Paul, et al., 2009). Likewise, studies
on literacy functioning and achievement in children with HFA were carefully screened for
an emphasis on critical aspects of reading competency identified by the Report of the
National Reading Panel (NIH, 2000), including phonological awareness, word reading
accuracy, and reading comprehension.

2. Language abilities of children with high-functioning autism:
Lexical-semantic and morphosyntactic abilities

There is a general consensus in the literature on language profiles of verbal children with
autism that aspects of language form, including phonology and basic grammar and sentence
structure syntax, are often areas of relative strength, followed by lexical- semantic abilities
reflected in receptive and expressive single-word vocabulary measures of language content.
Higher order morphosyntactic skill, narrative discourse, and pragmatic competence are
more profoundly impaired (Rice, Warren, & Betz, 2005; Tager-Flusberg, 1999; 1981). Speech
articulation is essentially spared (Kjelgaard & Tager-Flusberg, 2001; Tager-Flusberg, 2003)
with the exception of prosody, phrasing, and consonant distortions on later acquired
phonemes (Shriberg et al., 2001). There is recent compelling evidence that many verbal,
high-functioning children with fluent autism also have significant deficits in complex
morphosyntactic ability as well as higher level lexical semantic processing, and that the
relative strengths or weaknesses in these language domains contribute to each other,
effecting overall language competence (Condouris, Meyer, & Tager-Flusberg, 2003;
Kjelgaard & Tager-Flusberg, 2001).

Kjelgaard & Tager-Flusberg, (2001) identified a subgroup ( N = 44) of children as high-
functioning autism in their study of a larger heterogeneous group of 89 children, between
the ages of 4-14 years ( M = 7.4). The diagnosis of autism was validated using the Autism
Diagnostic Interview-Revised (Lord, Rutter, & LeCouteur, 1994) and the Autistic Diagnostic
Observation Schedule-Generic (Lord, Risi, et al., 2000). The majority of the children in the
sample were school-age into young adolescence (M (age) = 7.4 ; range 4-14 years).
Intelligence was assessed using the Differential Abilities Scale (Eliott, 1983). All the children
were given a battery of standardized tests including the Goldman-Fristoe Test of Articulation
(GFTA), (Goldman & Fristoe, 1986), the Clinical Evaluation of Language Fundamentals (CELF-
III, Semel, Wiig & Secord, 1995), or, depending on the age, the Clinical Evaluation of Language
Fundamentals - Preschool (CELF-P; Wiig & Semel, 1992), the Peabody Picture Vocabulary Test-
I (PPVT) (Dunn & Dunn, 1997), the Expressive Vocabulary Test (EVT) (Williams, 1997).
Overall, the children scored highest in the areas of speech articulation, receptive vocabulary,
and expressive vocabulary , indicating that these speech-language areas are not as impaired
for the ASD group. Speech articulation and single-word vocabulary ability are considered
by some researchers as basic mechanical aspects of language functioning, and not reflective
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of higher -language processing (McGregor, Berns, Owen, Michaels, duff, Bahnsen & Lloyd,
2011). Amend: (McGregor, Berns, Owen, Michaels, Duff, Bahnsen & Lloyd, 2011). Only 49
% (N= 44) of the children were able to complete the CELF, a standardized language measure
considered to assess more complex aspects of lexical-semantic and morphosyntactic
processing and production. For example, one of the core measures of language content on
the CELF for children 5-12 years is a task that requires the child to follow increasingly more
complex directions requiring logical operations. Older children (e.g. 9-12 years) complete a
task that measures the ability to understand and explain the relationships between words
based on semantic class or word meaning, and analyze or define words. Similarly, the
syntactic domain is measured by tasks of sentence imitation and sentence formulation that
taps the ability to formulate grammatically and semantically complete sentences.

The cognitive profile of children completing the CELF indicated significantly higher Full-
Scale IQ scores (M = 85, D= 17.3) than for the children who could not complete the CELF
(M= 50; SD 16.8). This pattern of higher FS IQ scores for the CELF completers also held for
the standard scores on the two vocabulary measures, the PPVT, measuring receptive
vocabulary, and the EVT, measuring expressive vocabulary, with higher performance in
these as well. Based on the Full Score IQ in the average range (M = 85) and the cognitive-
linguistic ability to complete the CELF, Kjelgaard & Tager-Flusberg, (2001) considered this
group of ASD children to be the high-functioning children with autism.

Kjelgaard & Tager-Flusberg, (2001) examined the performance by the children with HFA
on the CELF and noted that the composite score for Expressive Language was better than
the Receptive Language Composite Score, suggesting that the fluent speech and language
observed in many children with HFA may mask difficulty in understanding and
processing more complex aspects of language. Kjelgaard & Tager-Flusberg, (2001) also
divided the HFA group into three subgroups by overall standard score performance on
the CELF: normal language learners with an overall language quotient in the normal range
(SS > 85), borderline language learners (SS = 70-84), and impaired language learners (SS <
70). The group identified as normal language learners (SS = > 85) scored within the
average range on all speech and language areas measured, including receptive vocabulary
(PPVT), expressive vocabulary (EVT), speech articulation (GFTA), and higher-order
semantic and morphosyntactic abilities measured by the CELF. In addition, the normal
language group demonstrated average ability to repeat novel phonological sequences as
measured by the Nonword Repetition Test (NWRT). These normal language learners also
had the highest Full Scale IQ as a group ( FSIQ Mean = 93; SD = 16.52) 85). The group
identified as borderline in language learning (SS = 70-84) had deficits in all aspects of
language including receptive and expressive vocabulary, higher order semantic and
morphosyntactic measures , and below average performance in phonological working
memory, measured by the NWRT. However, speech articulation ability was within the
average range of performance for age for the borderline language group. The Full Scale IQ
for the borderline language learning group was in the low end of the normal range
(FSIQ Mean = 85; SD = 13.86). Finally, the group identified as most language impaired (SS
< 70) showed significant language deficits across lexical-semantic and morphosyntactic
domains with accompanying deficits in NWRT. This group also had the lowest IQ (FSIQ =
58; SD = 18.76).

According to the IQ criterion for a diagnosis of HFA, this final language impaired group
cannot be considered as HFA since their FSIQ mean is < 70; although some of the children in
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this impaired group may have had a FSIQ of 70 or greater, given the standard deviation. If
we exclude the most impaired language group because of the IQ criterion, we are left with
two subgroups of children with fluent autism who meet the IQ criterion for HFA, normal
language learners, and borderline language learners. Therefore, two subgroups of HFA
children can be identified via the IQ criterion in this study: a group that has a higher IQ and
normal language learning, and a group with borderline language and low average IQ (M =
85). The borderline language group with low average FSIQ (M = 85; SD = 13.86) may also
contain some children who score well within the average range for IQ (>90). The borderline
language group of children with HFA displayed language impairments in both lexical-
semantic and morphosyntactic domains, despite the appearance of fluent verbal ability and
the ability to attend to a complete standardized measures of language functioning.

2.1 Differences in standardized testing versus spontaneous language function

In a follow-up study of the identified cohort group of 44 high-functioning children from the
original Kjelgaard and Tager-Flusberg (2001) study , Condouris, Meyer, & Tager-Flusberg (
2003 ) further investigated the lexical-semantic and grammatical domains of language
functioning using both standardized measures and spontaneous language sampling . The 44
children with ASD in this study were the group initially described by Kjelgaard and Tager-
Flusberg (2001) as the children with ASD who were able to complete the language testing.
Recall that, as a group, the 44 children ranged in age from 4-to-14 years (M = 7;3), with IQ
functioning above 80, although a wide range in scores was noted for both cognitive domains
(VIQ: M = 84, range = 53-133; NVIQ: M = 90, range = 49-153). The purpose of the Condouris,
et al. (2003) study was to compare the use of standardized measures of language with
spontaneous language measures, since both types of assessment practices are widely used
with children with developmental language delay. Higher level lexical-semantic and
morphosyntactic knowledge was assessed using either the CELF-P for children younger
than 6 years, or the CELF-III for children age 6 years and above. Natural language samples
were also included in order to compare the results from the use of standardized measures of
language function with spontaneous speech measures. Spontaneous language sampling was
measured for MLU and number of differing word roots used (NDWR). Both spontaneous
language measures (MLU and NDWR) demonstrated significantly below average
performance for age, with children scoring 2 SDs below the reference database. Partial
correlations, controlling for the effects of age and Nonverbal 1Q, between standardized
measures of lexical-semantic processing and morphosyntactic ability with natural
spontaneous language measures of MLU and NDWR revealed that all correlations were
positive, indicating that the majority of the verbal children with HFA have broad language
deficits affecting lexical-semantic processing and morpho-syntactic ability, and that these
two domains of language interact and predict language function.

2.2 Interaction between syntactic impairment and lexical-semantic functioning

Following the proposed linkages and associations between lexical-semantic processing
and morphosyntactic processing, McGregor, Berns, Owen, Michels, Duff, Bahnsen &
Lloyd (2011) sought to move beyond the descriptions of strengths and weaknesses in
lexical-semantic and morphosyntactic domains and explore the interactive relationship
between syntactic competence and breadth and depth of the semantic lexicon in two
groups of children with HFA, one with syntactic deficits, and one group of HFA children
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without syntactic deficits (McGregor, Berns, Owen, Michels, Duff, Bahnsen & Lloyd,
2011). The study also included a group of non-autistic children with developmental
language impairment (e.g. specific language impairment, SLI ) in order to explore the
overlap of language functioning in the two phenotypes. There were two control groups;
one an age-matched , typically developing group (AM), and a younger syntactic-matched
group (SM). All the children were between 9-to-14 yeas old and all had a Nonverbal IQ >
85, based on the matrices subtest of the Kaufman Brief Intelligence Test-2 (Kaufman &
Kaufman, 2004). No Verbal IQ score was reported. Children with autism were identified
as ASD language impaired (ASDLI) if they scored < 8 (e.g. at least 1 SD below the M) on
the syntactic subtests (Formulated Sentences and Recalling Sentences) of the CELF—4
(Semel et al., 2003). Likewise, the group of children with SLI, also language impaired,
scored more than 1 SD below the mean (e.g. < 8) on the syntactic subtests of the CELF-4.
The non-syntactic impaired ASD group scored > 7 on the syntactic subtests of the CELF-4.
Breadth and depth of lexical knowledge was assessed using two experimental semantic
activities and standardized vocabulary tests, specifically the PPVT-III (Dunn & Dunn,
1997) and the Expressive Vocabulary Test (EVT) (Williams, 2007). The two experimental
lexical-semantic tasks were verbal definitions and verbal association tasks. In addition,
each participant completed an experimental measure of sentence production, using a
sentence formulation format. Each of the three experimental measures used the same 40
concrete and abstract noun and verb stimuli that varied in frequency of occurrence. For
the sentence production task, children were asked to produce a sentence for each of the 40
stimuli words; sentences were analyzed for syntactic complexity. The definition task
required the child to generate a definition for each of the 40 word stimuli, while the
association task asked the child to provide a word association for each word. Children’s
responses on both the definition and word association tasks were scored using scales from
0-3 for level of completeness, thus generating sensitive measures of depth of word
knowledge.

Results showed that the ASDLI group produced fewer clauses during the sentence
production task, similar to the SLI group, than the non-language impaired group of
children with ASD . This finding was not surprising since the ASDLI and the SLI
children were identified as having deficits in syntax prior to the experimental
procedures. When breadth and depth of the semantic lexicon was considered, the
children with ASDLI and SLI scored below average on the receptive vocabulary measure
(PPVT-III), but showed greater deficits for expressive vocabulary, scoring more than one-
standard deviation below average on the expressive vocabulary test (EVT) . The non-
language impaired ASD group scored within the expected average range for age, much
like the typically developing children. Likewise, the ASDLI and SLI groups showed
shallow depth of word knowledge producing more incomplete or partially complete
word definitions and less mature word associations than the ASD and age-matched
typically developing children. A positive correlation was also found between expressive
syntax as measured by the sentence formulation and sentence repetition tasks on the
CELF-4 and depth of lexical knowledge as measured by the definition and word
association tasks. The researchers concluded that the presence or absence of syntactic
deficits in verbal, HFA children with ASD predict the breadth and depth of inherent
lexical knowledge of the child. Not all children with HFA have syntactic deficits, but
when they do, language impaired HFA perform similarly to SLI children and
demonstrate sparse lexical semantic knowledge.
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3. Language abilities of children with high-functioning autism: Executive
function

Impairments in Executive Function (EF) in individuals with idiopathic autism have been
hypothesized to be a causal link to the variability in language functioning seen in HFA.
Executive function is evident in cognitive behaviors such as planning and cognitive
flexibility, referred to as set-shifting; children with autism have been shown to demonstrate
impairments in both aspects of EF ( cf. Landa and Goldberg, 2005). Working memory,
another feature of EF, has also been reported as impaired in individuals with autism
(Bennetto, Pennington, & Rogers, 1996; Smith Gabig, 2008). Researchers hypothesize that
impairments in EF are mirrored in specific aspects of language, such as complex syntactic
and lexical-semantic processing , and that language variability and language competence
can be predicted from executive functioning ( Landa & Goldberg ; 2005).

A recent study by Landa & Goldberg (2005) examined language functioning relative to
social functioning and executive functioning (EF) in 19 school-age children with idiopathic
autism (Mean Age = 11; range 7.3-17.3), and a Full-Scale IQ in the average range ( M = 109.7;
range 81-139). Notably, there was a 9 - point difference between the Verbal IQ ( M = 113.5;
range 90-142) and the Nonverbal IQ scores ( M = 104.6; range = 74-135), a difference
considered to be indicative of discrepant cognitive functioning between domains for the
group, as a whole, in the study (Black, Wallace, Sokoloff & Kentworthy, 2009). Landa &
Goldberg (2005) studied two aspects of language function, expressive syntax and
comprehension of figurative language , and three areas of EF:, spatial working memory,
planning, and cognitive flexibility in children with HFA and two control groups, one age-
matched group, and one IQ matched group. The researchers chose to examine expressive
syntax through a sentence formulation task, hypothesizing that complex sentence
formulation would be impaired in the HFA children and that compromised syntactic ability
would be related to poor performance on EF tasks of spatial memory, planning and
cognitive-flexibility. Likewise, a task of figurative language was chosen to evaluate abstract
language processing and cognitive flexibility in EF, the ability to shift from one meaning of a
word or phrase to another meaning. In addition, the researchers hypothesized that social
functioning would also be related to language competence. The researchers hypothesized
that children with HFA would perform less well than age-matched, typically developing
counterparts on the language and the EF measures , and that specific aspects of language
would be correlated with EF and social function.

The Formulated Sentences subtest of the Clinical Evaluation of Language Fundamentals-
Revised (CELF-R; Semel, Wiig, & Secord, 1987) was administered to assess the ability to
form grammatically and semantically correct sentences. The Test of Language Competence
(TLC; Wiig & Secord, 1989) was used to assed the comprehension and interpretation of
metaphors and figures-of-speech. Executive function was assessed using selected tasks from
the Cambridge Neuropsychological Test Automated Battery (CANTAB; Cambridge Cognition,
1996). The subtests used were spatial working memory (SWM), the Stockings of Cambridge
test, (a measure of spatial planning), and the Intra-Dimensional/Extra-Dimensional Shift task to
assess cognitive flexibility (set-shifting). All three EF tasks were administered electronically
using a PC with a LCD flat panel display touchscreen (cf. Landa & Goldberg , 2005, for a
complete description of tasks and procedures). Social functioning was examined using the
Social Domain summary score of the Autism Diagnostic Interview (ADI) or the Autism
Diagnostic Observation Scale (ADOS).
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Results were mixed; the children with HFA showed variable performance on both language
measures and measures of EF, ranging from unimpaired to impaired functioning in both
domains. The HFA group, as a whole, scored significantly below age and IQ matched
controls on the measures of expressive grammar/syntax and understanding and use of
figurative language. The investigators noted that, despite having intact IQ (Full Scale,
Verbal, and Performance IQ), the majority of the children in the HFA group were impaired
in both these areas of language function. The authors suggest that the integrity of the
grammar system of children with HFA may be compromised even in the face of fluent
verbal ability and the use of full sentences in spontaneous speech. Likewise, impaired
abstract language processing, evident in difficulty understanding and interpreting non-
literal metaphors and figures-of-speech, is also compromised and may contribute to social
dysfunction and poor reading comprehension often seen in children with HFA.

As stated, the HF group also demonstrated more difficulty on all aspects of EF measured
in this study including spatial working memory (SWM) , planning, and cognitive
flexibility. On the SWM task, children needed to search for a blue token in boxes and to
collect enough blue tokens to fill a container on the right-side of the screen. Children with
HFA made more within-search and between -search errors, often returning to a
previously searched box, a form of perseveration and poor search strategy. Similarly, the
children with HFA had more difficulty with the planning task than the typically
developing age-matched and IQ-matched groups of children. However, no significant
difference between children with HFA and the age-matched or IQ control groups was
noted on the cognitive flexibility task. Contrary to the original hypothesis by the
researchers, that aspects of EF would be correlated with grammaticality and abstract
language processing, no significant correlations were found between aspects of EF and the
language measures. Nevertheless, the observed EF difficulty seen in children with HFA
for planning and spatial working memory suggests that they have difficulty with frontally
mediated task performance relative to age peers.

4. Language abilities of children with high-functioning autism:
Neuropsychological perspective

In addition to examining the role of EF, other investigators explore language variability in
HFA via a neuropsychological model of language that makes a distinction between basic,
mechanical use of language and more complex language skills that require the application
of procedural knowledge to complete, such as the language used while reasoning,
analyzing, and inferencing (Minshew, Goldstein, Taylor, & Siegel, 1994; Minshew,
Goldstein, Siegel, 1995). Minshew et al. (1995) hypothesized that the variability and scatter
in language profiles seen in individuals with HFA is characterized by a distinction between
intact mechanical versus impaired procedural language abilities that require more complex
information processing. The investigators examined 62 individuals with HFA and 50
neurologically and psychiatrically healthy control subjects who met the same distribution of
age and IQ as the HFA group. Individuals were included in the study if they had a Verbal
and Full Scale 1IQ of at least 70, and showed academic achievement at the 2nd grade level in
reading, spelling, and mathematical skills. The diagnosis of HFA was verified through
evaluation of clinical history and current symptoms by a clinical expert using either the
ADOS ( Lord, et al,, 1989) or the ADI-R ( LeCouteur et al., 1989). The mean age for the
autistic group was 17.79 ( SD = 10), and the mean age for the control group was 16.91 (SD =



72 A Comprehensive Book on Autism Spectrum Disorders

9.96). The mean Verbal I1Q and Full Scale IQ for the HFA group was > 90 (VIQ = 94; SD =
16.9; Mean FSIQ =93, SD = 14.4), similar to the control group.

Tests requiring basic mechanical or procedural language versus complex information
processing were chosen to test the hypothesis that individuals with HFA would perform
differently between these two distinctive types of language function. Five language tasks
were used to assess basic procedural use of language: Animal Naming (Goodglass &
Kaplan, 1972), Controlled Oral-Word Association (Benton & Hamsher, 1976), and three basic
reading subtests (Word Attack, Word Identification, Visual-Auditory Learning) of the
Woodcock Reading Mastery Test-Revised (WRMT-R) (Woodcock, 1987). More complex
propositional language functioning was assessed by two reading comprehension subtests of
the WRMT-R ( Word Comprehension, Passage Comprehension), four measures of
inferencing and figurative language from the Test of Language Competence (TLC; Wiig &
Secord, 1985), and two measures of attention and working memory from the Detroit Test of
Learning Aptitude-2 (DTLA-2; Hammill, 1985) , the Oral Directions and Word Repetition
subtests. Table 1 contains the list of tests used to tap basic/mechanical language versus
complex propositional language. Results of the study confirmed the hypothesis that
individuals with HFA are unimpaired in basic, procedural language, yet demonstrate
significant impairment in more complex, propositional language observed in impaired
expressive formulation, verbal reasoning, and figurative language. Minshew and colleagues
attribute the deficits seen in language and reading comprehension and in the understanding
and use of complex language as reflective of broad deficits in information processing for
individuals with HFA.

Mechanical or Procedural Language Skills | Complex Language Skills

Test of Language Competence (TLC)

e Ambiguous Sentences

Animal Naming e  Making Inferences

e Recreating Sentences

e  Metaphoric Expressions

Detroit Test of Learning Aptitude (DTLA)
e  Oral Directions

e  Word Recall

Controlled Oral Word Reading
Association

WRMT-R

e  Word-Attack

e  Word Identification

e  Visual-auditory Learning

WRMT-R
e Word Comprehension
e Passage Comprehension

Table 1. Tests Used to Assess Mechanical/Procedural Basic Language and Complex
Language Skills ( adapted from Minshew, Goldstein, & Siegel, 1995).

4.1 Summary of language abilities in HFA

In summary, children with HFA vary considerably in language functioning with some
children demonstrating normal language abilities, and some exhibiting impaired language
functioning, scoring one or two standard deviations below expected standard scores for
chronological age on language tasks measuring complex language processing. Severe or
profound language impairment is not found in the profile of language performance in high-
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functioning, verbal, fluent autism. Based on the studies reviewed, a number of trends can

me seen in the research about language functioning in fluent autism:

e  Children with HFA are more likely to be able to attend to and complete standardized
language and academic achievement testing.

e Intact verbal ability is often associated with a Higher Full Scale and /or Verbal IQ.
Children with HFA and a FSIQ > 90 may present with language abilities in the normal
range on standardized testing , including the areas of lexical-semantic processing and
morphosyntactic abilities

e A FSIQ between 70-84 is often accompanied by borderline to impaired language
functioning in both lexical-semantic and morphosyntactic domains.

e A pattern of better expressive language composite scores over receptive composite
scores may be seen on the CELF, suggesting that the overall fluent verbal ability of
children with HFA appears better than the ability to understand and process language.
This trend may be reversed when performance on receptive/expressive vocabulary
tests is examined. When comparing the PPVT and the EVT standard scores, language
impaired HFA children score significantly poorer on the expressive measure than the
receptive measure suggesting that naming and retrieving labels for objects/actions is
more difficult for language impaired children with HFA.

e The presence or absence of syntactic deficits predicts overall language competence.
Children with HFA who are display syntactic ability in the normal range, evidenced by
the ability to formulate grammatically and semantically correct sentences, also
demonstrate adequate lexical-semantic processing for vocabulary, word associations,
and definitions. Children with HFA who have deficits in syntax usually demonstrate
difficulty in the lexical-semantic aspects of language competence as well, including
shallow breadth and depth of word knowledge.

¢ Language ability may be intact for basic, procedural language function, yet impaired for
more complex language abilities such as understanding and using figurative language,
completing complex oral directions, recalling words, and reading comprehension.

5. Variability in word reading accuracy and reading comprehension in
children with HFA

Two skills are necessary for children to become independent readers: they must be able to
decode the individual words on the page and they must be able to comprehend the text. The
Simple View of Reading (Gough & Tunmer, 1986; Hoover & Gough, 1990) defines reading
ability as a function of decoding and language comprehension skills. Word reading accuracy
refers to single word reading in general, either by sight word recognition, word reading via the
phonetic decoding of graphemes to phonemes, (e.g. sounding-out the printed word to its
phonological corollary), or by determining the word pronunciation through structural analogy
(Ehri, 1998). Text comprehension refers to the cognitive processes involved in transforming
print into meaning. (Coltheart, 2006). Although intricately related, there is evidence that skill
in word reading recognition is necessary, but not sufficient, for reading comprehension.
Individuals may demonstrate adequate and fluent word recognition yet have poor reading
comprehension referred to as a specific comprehension deficit (Cain & Oakhill, 2007). Despite
the importance of literacy to academic functioning and social achievement, relatively few
studies focus on reading ability in children with HFA.
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5.1 Word reading accuracy

Research is beginning to emerge in the literature that shows word reading ability is quite
variable within the ASD population (Nation, Clarke, Wright, & Williams, 2006; Smith Gabig,
2010). There is a common belief in educational settings and clinical practice that children
and adolescents with ASD have advanced word reading, referred to as hyperlexia, yet have
significant difficulty in reading comprehension. However, recent research challenges this
notion of advance word reading skill in ASD (Nation et al, 2006; Smith Gabig, 2010). A
recent investigation by Nation, et al. (2006) focused on patterns of component reading skills
(e.g. single word identification, nonword decoding, reading text accuracy, and text
comprehension) in 41 children with ASD between 6 and 15 years ( Mean age = 10.8).
Intellectual functioning was measured via the Block Design subtest from the Wechsler
Intelligence Scale for Children (WISC-III; Wechsler, 1992), a measure of nonverbal intelligence.
The Block Design mean score for the group was 8.4 (SD = 5.58) , based on a subtest mean of
10, SD +/- 3, indicating that , as a group, the participants scored in the normal range of
nonverbal intelligence. However, there is a large standard deviation, so some of the children
scored in the mentally retarded range for nonverbal intelligence, other scores in the normal
range or above for nonverbal intelligence. Although a HFA subgroup of children cannot be
extrapolated from this study, it is included here as a general discussion of overall patterns of
reading ability in a heterogeneous group of children with ASD, and nonverbal intellectual
ability in the average range. Sixteen of the subjects with ASD met the diagnostic criteria for
autism, while 13 met the diagnostic criteria for atypical autism. The remaining children with
ASD were considered as Asperger’s syndrome. The investigators measured word reading,
nonword decoding ability, reading connected text, and reading comprehension. There were
two measures of oral language: a receptive vocabulary measure and an oral language
comprehension task taken from the WISC-IIL. Nine (22%) of the children were completely
unable to read at all; these children were excluded from further analyses. The 32 participants
who were able to complete the reading assessment battery showed word reading accuracy
(e.g. word reading, nonword decoding, text reading) in the normal range , although
significant variability in performance was noted in the range of scores and in behavioral
observation. Some children with ASD show accurate word reading yet were poor
comprehenders, other children showed poor word reading ability for real words and
nonwords, and some were able to read real words adequately, but could not apply phonetic
decoding skills for nonwords (Nation, et al., 2006). Nation and her colleagues speculated
that children with autism may have difficulty applying phonological coding strategies when
faced with unfamiliar letter sequences as in a nonsense word reading , and may be relying
on a visual association or visual memory when asked to read aloud words in a word
identification reading task.

Discrepancies in word reading accuracy and weak phonetic decoding have also been
reported for children with HFA (Smith Gabig, 2010). Fourteen school-age children with
autism, and 10 age-matched, typically developing (TD) children between 5-7 years, were
given two measures of single word recognition during reading, the word identification
(WID) subtest and the phonetic decoding of nonwords, or word attack (WATTK) subtest
from the Woodcock Reading Mastery Test-Revised (Woodcock, 1987). The children with
HFA demonstrated nonverbal intelligence in the average range ( M = 96; SD = 8),
measured using the short nonverbal cognitive composite from the Differential Abilities
Scale (DAS), (Elliot, 1983). Two measures of phonological awareness ability were also
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given to the two groups of children, the elision task (ELI) and a sound blending task (BLW)
from the Comprehensive Test of Phonological Processing (CTOPP; Wagner, Torgesen, &
Rashotte, 1999). Receptive vocabulary and speech articulation skill was also measured
using the Peabody Picture Vocabulary Test-Revised, (PPVT-R, Dunn & Dunn, 1997) and the
articulation subtest of the Test of Language Development -Primary (TOLD-P; Newcomer &
Hammill, 1997).

Word reading accuracy scores for WID and WATTK were in the average range for both
groups of children, and no significant difference was seen for word reading accuracy
between the HFA and the TD groups. However, children with HFA showed a statistical
performance bias for single real word reading over phonetic decoding in nonword
reading, a pattern not seen in the typically developing children. Although scoring within
the average range of expected performance for age, clinical observation of nonword
reading indicated that the children with autism struggled more with reading nonwords
than real words, suggesting a divergence in ability between the direct lexical route to
reading words and the indirect, non-lexical route involving a phonological recoding of an
unfamiliar, written word (Coltheart, 2006; Coltheart, Rastle, Perry, Langdon, & Ziegler,
2001). A closer investigation of the individual word recognition profiles of each child with
autism by Smith Gabig (2010) revealed that 60% (n = 9) struggled while reading
nonwords, characterized by slow and labored decoding attempts that often were not
accurate. Two of the children (22%) attempted to parse the individual
graphemes/phoneme relationship and sound-out the nonword but could not blend the
individual phonemes into a whole. The remaining two children (22%) were able to decode
the nonwords rapidly and efficiently.

Adequate word recognition has also been demonstrated in older, high-functioning
adolescents with autism. Minshew et al. (1994) examined academic achievement, including
reading ability, in 54 high-functioning (FSIQ Mean = 95; SD 15.5) adolescent males and an
age, gender, and cognitively-matched control group of 41 typically developing males.
Reading ability was evaluated using the Woodcock Reading Mastery Test-Revised (Woodcock,
1987) and subtests from the Kaufman Test of Educational Achievement (Kaufman & Kaufman,
1995). They also included measures of complex oral language processing including the Oral
Directions and Word Sequences subtests form the Detroit Test of Learning Aprtitude-2
(Hammill, 1985). Results indicated that the HFA adolescents performed similarly to their
age-matched counterparts in both word identification (sight-word vocabulary reading) and
word attack (decoding of nonwords). However, contrary to the results reported by Nation et
al. (2006) , and Smith Gabig, (2010) Minshew and colleagues found that nonword reading
was slightly better than sight-word identification in the HFA adolescents, suggesting a
heightened ability to apply phonetic analysis skills to decode nonwords. As expected,
performance on the passage comprehension measure was significantly different between the
two groups, with the adolescents with autism scoring significantly lower than the age-
matched, typically developing cohorts. The HFA group also scored lower and statistically
different on the oral language measures (e.g. Oral Directions ; Word Sequences DTLA-2). As
noted previously , Minshew and colleagues found significant differences for composite
scores that contrasted basic, mechanic/procedural skills versus more complex language
comprehension skills. Both oral and reading composite comprehension scores were lower
for the HFA group relative to composite scores for basic mechanical skill, exemplified in
word identification and word decoding in reading.
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5.2 Phonological awareness

Research over the past 30 years has shown that to be a good and accurate word reader or
decoder, one must have a strong conceptualization of the underlying phonological structure
of words ( cf. National Reading Panel, 2000). Conscious awareness of the discrete sounds in
words and the ability to manipulate sounds in words is critically tied to the development of
word recognition and decoding ability in reading (Bradley & Bryant, 1983; Fox. & Routh ,
1975; Liberman, Shankweiler, et al., 1974; Stanovich, 1986; Swank & Catts, 1994; Wagner &
Torgesen, 1987). In order to acquire accuracy and speed in word recognition while reading,
a child must apply knowledge of the sound structure represented by letters and letter
combinations seen in print. Phonological awareness has been shown to play a critical role in
both the decoding of unfamiliar words but also in the expansion of a sight-word vocabulary
that can be easily recognized orthographically and transformed into its spoken form (Ehri,
1998; Share & Stanovich, 1995). Although phonological awareness plays a central role in
development and accuracy of word reading ability little direct evidence exists on the
emergence of phonological awareness ability and its relationship to word reach
development and accuracy in children with ASD.

Children with HFA have also been shown to score below age-matched, typically developing
children on tasks of phonological awareness ( Smith Gabig , 2010). Fourteen children with
high-functioning autism were given two measures of phonological awareness, a sound
blending task and an elision task, which required the child to segment words into smaller
parts. The children were also given two word reading measures from the WRMT-R (
Woodcock, 1987) single word reading (Word Identification) and the phonetic decoding of
nonwords ( Word Attack). All participants were also tested for receptive vocabulary, using
the PPVT-R (Dunn & Dunn, 1997), and speech articulation.

Dunn & Dunn, 1997), and speech articulation. The children with HFA scored significantly
below their age-matched counterparts for phonological awareness and receptive
vocabulary. There was no difference between the HFA group and the TD children on the
word reading measures, or speech articulation. Also, no correlation was found between
measures of phonological awareness and measures of word reading for the children with
HFA, unlike the TD group who demonstrated a strong relationship between phoneme
segmentation ability on the elision task and phonetic decoding of unfamiliar nonwords.
Research on typically developing children has shown a strong and predictive relationship
between phoneme awareness and word reading ability (Liberman, et al., 1974; Vellutino &
Scanlon, 1987; Wagner & Torgesen, 1987).

Phonological awareness is a metalinguistic skill that may be inhibited in development for
children with autism. Perhaps there are linguistic factors that may influence the
development of phonological awareness. In the Smith Gabig (2010) study, a measure of
receptive vocabulary (PPVT-R; Dunn & Dunn, 1997), was significantly related to
performance on the elision task of phonological awareness for the children with HFA (r =
.62, p < .01). The positive relationship between receptive vocabulary score and performance
on the elision task for the HFA children suggests that reduced vocabulary size may hinder
and delay the development of more cognitively demanding phonological analysis skills by
the children with autism. There is increasing evidence that vocabulary size and
phonological similarity among words in the lexicon helps to explain individual differences
in aspects of phonological awareness, in typically developing children (Metsala, 1997;
Metsala, 1999; Metsala & Walley, 1998; Rvaachew, 2006; Service, 2006). Evidence for this
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theoretical framework is seen in studies that demonstrate that typically developing children
are sensitive to the phonotactic probability of nonwords (Edwards, Beckman, & Munson,
2004). Phonotactic probability refers to the likelihood that sublexical sequences of sounds
may occur in a lexical item and is related to stored phonological representations and
abstractions of lexemes in the lexicon. As children’s vocabulary increases, their stored
representations of possible phonetic sequences become more robust and defined, facilitating
the phonological parsing words. In this study, the children with autism had lower overall
receptive vocabulary scores than the typically developing children, consistent with the
extant research demonstrating reduced vocabulary size for age (Kjelgaard, & Tager-
Flusberg, 2001; Tager-Flusberg, 2003). This limitation in oral language functioning may have
a significant impact on the development of phonological awareness ability in the children.

5.3 Reading comprehension

Reading comprehension is the cognitive ability in which meaning is assigned to written text.
It is often described as an interactive process between the reader, the text, and the context
(Cain & Oakhill, 2007; Whittaker, Gambrell, & Morrow, 2004). In order to comprehend
written text, one must construct meaning of individual words, phrases, and sentences and
integrate smaller aspects of meaning into the whole, constructing the larger meaning
contained within the connected text. As one reads, one draws upon general knowledge to
help process text and construct meaning. Children with autism often demonstrate reading
comprehension difficulty, despite adequate word reading ability (Nation et al., 2006). Two
factors may influence reading comprehension and literacy in children with autism. One
factor is oral language competence, especially competence in the structural aspects of
language (phonology, morphology, and syntax ). The other factor as a possible source of
variability in literacy achievement and reading comprehension is cognitive deficits
(Norbury & Nation, 2010). Nation et al. ( 2006) reported significant variability in reading
comprehension in 32 high-functioning children with autism, with the majority of the
children (65%; N = 20) showing moderately impaired reading comprehension scores 1 SD
below the expected mean, while the remaining 12 children ( N = 38%) demonstrating
significantly impaired reading comprehension, scoring more than 2 SD’s below expected
norms for age. Nation et al. divided the group of children into two groups, those scoring
more than 2 SD below the mean ( Poor Comprehenders ; SS < 85) and a group scoring 1 SD
below expected performance for age (Skilled Comprehenders ; SS > 85. Poor Comprehenders
showed adequate word reading accuracy, yet displayed significant impairments in oral
language measures, (e.g. receptive vocabulary, oral comprehension) and low average
nonverbal ability (Mean = 7.7, SD = 6.6) compared to the Skilled Comprehenders who
demonstrated accurate word reading ability, as well receptive vocabulary and nonverbal
ability in the average range. Thus, it appears that oral language competence and average
cognitive ability bodes better for reading comprehension ability in children with HFA.

5.4 Influence of oral language competence and literacy

A recent study by Norbury & Nation (2010) directly addressed the question of the influence
of oral language competence to reading comprehension and word reading accuracy in
children with HFA. The researchers examined two phenotypes of individuals with HFA:
one group with age-appropriate structural language (ALN), and a group with structural
language deficits (ALI). Twenty-seven adolescent males were recruited for the study.
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Thirteen adolescents with HFA were identified as language impaired via clinical history and
current testing, scoring at least -1.25 SD on the Recalling Sentences subtest of the CELF
(Semel, et al., 2003). The remaining 14 HFA adolescents demonstrated normal language
functioning. Nonverbal ability was in the average range for both groups of adolescents with
HFA. Nineteen age-matched and cognitive-matched typically developing adolescents were
also recruited. The researches measured word reading ability, text reading accuracy, and
reading comprehension using standardized test. Experimental measures were used to
explore the adolescents’ ability to use integrative and inferential comprehension monitoring
processes while reading. Oral language competence was assessed for receptive vocabulary,
nonword repetition, and oral language comprehension. Results revealed that language
status was related to accuracy in word reading. The ALI group showed lower word reading
and decoding ability than the ALN group, yet the ALN group also scored lower than the TD
control group, suggesting that in addition to language status, group status influences word
reading ability. In addition, language status also influenced comprehension monitoring and
inferencing with the ALI group scoring significantly lower than the ALN and TD groups.
Further analysis revealed that oral language competence uniquely influenced reading
comprehension, beyond any variance accounted for word-reading accuracy alone. It appears
that oral language competence uniquely contributes to reading comprehension.

5.5 Summary of variability in word reading and reading comprehension
High-functioning children with autism demonstrate variability in reading skill with some
individuals able to read and decode words accurately with good passage comprehension,
while others demonstrate a discrepancy between the domains of word reading accuracy and
comprehension, with poor comprehension for connected text. Although word reading
accuracy for sight words and for phonetic decoding of nonwords appears average for age in
the HFA children, several studies have noted that phonetic decoding of nonwords is
weaker, or less developed, than single word reading (Nation et al., 2006; Smith Gabig, 2010),
although one study (Minshew et al., 1994) reported the reverse finding, that nonword
reading had an advantage over real word reading. From a neuropsychological perspective,
word reading accuracy is considered a basic/mechanical, procedural skill ( Minshew et al.,
1994; 1995) while text comprehension is considered as complex information processing. The
significant contribution of oral language competence to reading comprehension cannot be
ignored. HFA adolescents with structural language impairment are at high risk for impaired
reading comprehension and its component skills, such as comprehension monitoring and
inferencing.

6. Overall conclusions: Variability in language and reading

Significant variability is seen in language and literacy functioning in children with HFA,
influenced by intellectual ability and oral language competence. Verbal children meeting the
IQ criterion to be considered as having HFA demonstrate one of two oral language profiles:
intact oral language ability or mild to moderate oral language difficulty in the domains of
lexical -semantic and morphosyntactic processing. Those children with HFA and intact oral
language functioning also score in the average to above average range for intellectual
functioning. Lower intellectual achievement, in the low average or below average range (yet
absent mental retardation), is associated with language deficits. Likewise, oral language
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competence and cognitive ability influence word reading accuracy and reading
comprehension in HFA. It appears that deficits in receptive vocabulary and complex oral
language processing, as well as below average nonverbal cognitive ability (absent mental
retardation), are associated with variable performance on word reading accuracy,
phonological processing, and poor reading comprehension. Skilled reading comprehenders
demonstrate the opposite profile: accurate word reading ability, oral language in the
average range, and average nonverbal intellectual achievement. What is not fully known is
the relationship between the clinical history of the scope and severity of the symptom of
speech language delay in the preschool years, later resolved or recovered, and language and
reading functioning in the school-age child or adolescent with HFA. Do those children with
HFA, with a clinical history of mild to moderate oral language delay and nonverbal
intelligence in the average to above average range , go on to achieve adequate reading
competence when oral language issues are recovered or resolved? Future research should
address the trajectory of language development, overall language competence, and reading
achievement associated with average to below average (absent mental retardation)
intellectual functioning in children with HFA. Such research may inform us regarding those
variables that most likely predict later average oral language and literacy functioning in
children with HFA, and influence the intervention practices for children with HFA.
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1. Introduction

A number of studies have demonstrated that parents of children with developmental
disabilities experience higher levels of stress than parents of typically developing children
(e.g. Hodapp et al., 2003; Johnson et al., 2003). Webster and colleagues (2008) found that the
scores in the Parenting Stress Index were above 85t percentile in over 40% of parents of
children with developmental delay, indicating significant parenting stress.

Parental stress is viewed as a complex set of non-specific, persistent and significant
challenges associated with one of parents’” most important roles, i.e. taking care of their
child. Despite a considerable amount of data on stress in parents of children with
disabilities, there is still no consensus on the conceptualization of this phenomenon (Perry,
2004). The theoretical framework adopted in a number of studies is the transactional model
of stress and coping (Lazarus & Folkman, 1984). In this approach, stress is a particular type
of an individual’s relationship with the environment, which the individual appraises as
putting certain demands or overextending his/her resources, and thus threatening his/her
well-being (Lazarus & Folkman, 1984).

Parental stress is associated with the type of disability present in the child (Gupta, 2007). A
number of authors have reported higher levels of stress in mothers of children with autism
compared with mothers of children with other developmental disabilities, e.g. Down
syndrome, fragile X syndrome, severe intellectual disability (Abbeduto et al., 2004; Weiss,
2002; White & Hastings, 2004), parents of children with special health care needs without
developmental problems (Schieve et al.,, 2007) or typically developing children (Baker-
Ericzén et al., 2005; Smith et al., 2001; Yamada et al., 2007). Tomanik, Harris and Hawkins
(2004) found that two-thirds of mothers of children with autism in their study demonstrated
elevated stress levels. Another revealing fact is that parents themselves often use the word
“stressful” when talking about raising a child with autism (e.g. Gray, 2002a).

The present review of research on stress in parents of children with autism covers two main
issues. In the first part, the most significant sources of parental stress in this group of
parents are discussed and the results of research on stress profiles in mothers and fathers are
presented. The second part offers an outline of individual determinants of parental stress,
associated with personal characteristics of the parent (e.g., their sense of coherence, coping
styles and strategies). Conclusion contains a brief account of the consequences of parental
stress and potential implications of studies on stress for clinical practice.
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2. Causes of stress in parents of children with autism

There are three major groups of factors that contribute to elevated stress in parents of
children with autism: (1) child characteristics, in particular behavioural symptoms
associated with autism and behavioural problems; (2) lack of adequate professional support
and unsatisfactory relationships between parents and professionals from the stage of autism
diagnosis to limited access to medical and educational services for the child; (3) social
attitudes towards individuals with autism and lack of understanding for problems they and
their families experience.

2.1 Child characteristics as a source of parenting stress

According to the currently available information, autism is characterised by the coexistence
of three groups of symptoms: impaired social relations and communication, and restricted
and repetitive patterns of behaviour (American Psychiatric Association, 2000). All of the
above mentioned developmental difficulties may be severely distressing for parents.

So far there is no consensus on the relation between severity of children’s impairment and
stress in parents of children with autism. Some researchers report the presence of this
relationship (e.g. Hastings & Johnson, 2001; Hoffman et al., 2008). Not all authors, however,
have confirmed their results (e.g. Tobing & Glenwick, 2002), and some have even suggested
that the severity of the child’s autism symptoms is a relatively poor predictor of parental
stress (Konstantareas & Papageorgiu, 2006). It seems that the root cause of this disparity in
research findings are methodological issues, such as sample size, selection criteria and
internal differentiation in the groups of parents and children in the studies, as well as the
tools used to measure the children’s developmental problems.

Furthermore, the role of particular types of the child’s developmental and behavioural
problems in the aetiology of parental stress is still unclear. Certainly, the most typical signs
and symptoms of autism are pervasive deficits in socio-emotional development. They are
especially apparent in limited ability of people with autism to initiate and maintain
interaction (Volkmar et al., 2004). These difficulties may vary in form and severity, but even
people with high-functioning  autism (HFA) experience significant problems in
interpersonal relations. Studies on parents of children with non-autistic developmental
disorders show that low levels of the child’s pro-social behaviour are related with the
severity of parental stress (Richman et al., 2009). As Davis and Carter (2008) demonstrated
in their study on parents of newly-diagnosed children with autism spectrum disorders
(ASD), deficits in social relatedness may be a significant burden to parents. Similar results
were obtained by Kasari and Sigman (1997), who found a relationship between the level of
parental stress and child’s responsiveness when interacting with the experimenter.

An important area in which the development of children with autism is untypical is the
formation of interpersonal relations with parents. Studies have shown that the majority of
these children’s mothers consider their child’s sings of attachment to be insufficient and rate
their emotional reciprocity lower than mothers of children with other disabilities (Abbeduto
et al. 2004; Hoppes & Harris, 1990). Even though mothers report that they would like their
children to show more signs of attachment, this aspect of the child’s functioning appears to
be less salient in the emergence of parental stress than other difficulties experienced by
mothers. Hoffman and colleagues (2009) found no differences in Attachment Subscale in
Parenting Stress Index (PSI) between mothers of children 