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Preface

Clinical pragmatics is still a relative newcomer to the study of language and com-
munication disorders and is a recent offshoot of linguistic pragmatics. Yet, this field
has already produced an abundance of empirical findings. It has also contributed in
significant ways to the clinical management of clients with pragmatic disorders and
to theoretical developments in disciplines such as linguistics, psychology and cog-
nitive science. So rapid has been the growth of this area of study that it is now the
right time to take a step back and assess what has been achieved. An assessment of
the state of the art in clinical pragmatics lies at the heart of this volume. But another
equally important purpose has motivated the production of this book. That purpose
is to chart the road ahead for clinical pragmatic researchers. With so many new find-
ings and ideas to consider, it is easy to overlook what still needs to be achieved. It is
important for the many children and adults who have pragmatic disorders that clini-
cians and researchers also look forward to new areas of exploration.

The five-part structure of this volume reflects the full scope of inquiry that has
been conducted within clinical pragmatics. The first two sections on developmental
pragmatic disorders and acquired pragmatic disorders include chapters on the
pragmatic features of a range of clinical populations. Some of these populations
(e.g. autism spectrum disorder and schizophrenia) have been extensively investi-
gated to date, although there is still much work to be done. Other populations (e.g.
cerebral palsy and non-Alzheimer dementias) are only beginning to receive the
attention of investigators. The choice of the term ‘pragmatic features’ is intended to
reflect the fact that alongside the often significant pragmatic impairments in these
client populations, there are also considerable areas of preserved pragmatic skill.
This is often overlooked in the search for deficits. Intact pragmatic abilities can
often be harnessed during intervention and are given the prominence they deserve
in the chapters in these sections. These chapters also include conversational and
other data that illustrate the pragmatic skills and deficits of clients. In order to
understand fully pragmatic behaviours, both skills and deficits, readers must ‘see’
how they manifest in conversation and other forms of discourse as well as read
descriptions of these behaviours.
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The section on pragmatic disorders in other populations recognizes that there is
a growing literature on, and awareness of, pragmatic disorders in clients who have
not traditionally been in receipt of clinical language services for the remediation of
pragmatics. This includes children and adults who have sensory deficits such as
hearing loss and visual impairment. Evidence indicates that young children who are
deaf or hard of hearing are significantly older than their hearing peers when they
demonstrate many complex language skills. There is also a growing body of research
that pragmatic language presents a greater challenge for children with visual impair-
ment. Fluency disorders such as stuttering and cluttering create their own challenges
for pragmatic language skills. Pragmatic deficits are a feature of several disorders
(e.g. ADHD) that co-occur with fluency disorders. Fluency disorders may also have
anegative impact on social interaction and pragmatics. Each of these disorders must
move from a position of relative obscurity in clinical pragmatics to assume greater
prominence in the discussions of clinicians and researchers.

The section on management of pragmatic disorders examines the proliferation of
techniques and approaches to assessment and intervention that has occurred in
recent years. In terms of assessment, pragmatic language skills in children and
adults may be evaluated by means of checklists, standardized tests, self-report mea-
sures and approaches such as conversation analysis and discourse analysis. The
choice of method of assessment must be guided by a range of considerations, only
some of which are related to attributes of the client such as chronological age and
developmental level. Interventions are equally wide-ranging in nature and may tar-
get behaviours of communication partners as well as clients. The chapters in this
section guide readers through the complex considerations which clinicians must
address in order to manage clients with pragmatic disorders.

The final section in the volume on recent developments in pragmatic disorders
addresses aspects of pragmatic disorders which do not often appear centre stage.
The psychosocial aspects of pragmatic disorders have been largely subordinated to
a range of other concerns, even though the mitigation of the psychological distress
and impairments of social functioning that are caused by these disorders should be
at the forefront of everything clinicians and researchers do. The cognitive and neural
aspects of pragmatic disorders are more often addressed in the cognitive and neuro-
sciences even though they have central relevance to an explanation of these disor-
ders. It is hoped that by featuring these aspects of pragmatic disorders in a dedicated
section of the volume, some much needed emphasis will be achieved.

Lastly, this volume has only been possible because of the combined efforts of a
wide range of expert clinicians, researchers and scholars. Collectively, the authors
of these chapters embody a wealth of clinical knowledge and experience in the area
of clinical pragmatics. Each is motivated by a concern to better understand, and
improve the lives of, children and adults with pragmatic disorders. Their enthusiasm
in this quest, I believe, is evident in every page of this volume. I hope readers will
agree. For my part, I know I have grown as a clinical pragmatist from the experience
of working with these authors.

Nottingham, UK Louise Cummings
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Chapter 1
Pragmatic Development

Gabriella Airenti

Abstract In this chapter, the development of pragmatic abilities in children is
described. Pragmatic abilities are a multifaceted skill. It is argued that using and
interpreting language in communication is a demanding task that requires inference
abilities and relies on different forms of knowledge. Very often, in everyday use of
language, the pragmatic meaning of an utterance is not what is literally said.
Consequently, interpreting an utterance requires going beyond what is said in order
to identify the speaker’s communicative intentions. This kind of interpretation
requires an inferential process based on contextual knowledge or a common ground
that interlocutors are supposed to share. Children begin to participate in communi-
cative interactions very early in life, although full pragmatic development is only
achieved throughout the school years. It is described how children at different stages
of development deal with aspects of implied meaning in communication.

Keywords Common ground ¢ Communicative act * Conversation ¢ Development ¢
Nonverbal communication ¢ Pragmatics

1.1 Introduction

In the analysis of different aspects of language, pragmatics has always been consid-
ered as the most difficult to define. Many different definitions have been proposed
but no single definition has been widely accepted (Levinson 1983). Certainly, we
can say that pragmatics is concerned with language in use. However, language use
is a substantial part of human intentional action, and humans use language in so
wide a range of contexts and situations that any attempt to define limits seems virtu-
ally impossible. We use language to interact with others and to influence them in
many different ways. It is then rather difficult to define a precise set of pragmatic
rules dictating what we can do with language in any real or imagined situation.
At the same time, we can identify a certain number of pragmatic phenomena. What is
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the nature of these pragmatic phenomena? This point, too, is controversial. The set
of topics, which are treated in the discipline, is fairly disparate. Different theoretical
approaches focus on a wide range of phenomena, including speech acts, presupposi-
tions, implicatures, deictics, turn-taking, conversation rules, politeness rules, genres
and styles of discourse. In this chapter, I shall focus on acquisition and try to find a
path which allows us to situate all these topics within a general cognitive perspec-
tive. Let me first spend a few words on a question that is central for the definition of
pragmatics, i.e. the relationship between language and communication.

Austin and other philosophers of language have argued that language use is a
form of action. Language is then considered mainly to be a communicative tool.! In
this perspective, the units of pragmatics are speech acts, i.e. intentional communica-
tive actions performed in order to have effects on others (Austin 1962; Searle 1969).
We use language to perform requests or promises, give orders, convince, complain,
etc. Moreover, a fundamental aspect of pragmatics is that in everyday use of lan-
guage, the pragmatic meaning of an utterance is often not what is literally said.
Then, interpreting an utterance requires going beyond what is said in order to indi-
viduate the speaker’s ‘real’ communicative intentions (Grice 1957, 1989). For
instance, if a mother tells her child: “If you don’t do your homework now, you will
skip dessert at dinner, I promise!”, her statement is not to be interpreted as a promise
but as a threat. “What a gorgeous day!” uttered on a day when it is raining heavily
probably is not simply a false statement but is meant to be an ironic way to stress
that the weather is poor. If a mother calls her son a couched potato, she is probably
criticizing his laziness. We can produce a long list of examples of this kind, which
show that, in order to understand language in use, the study of language itself is not
sufficient.

Interpreting an utterance is an inferential process based on contextual knowledge
or a common ground that the interlocutors are supposed to share (Clark 1996). The
contextual knowledge may be of different types. It can refer to what has happened
before in the conversation, what the interlocutors may perceive, what they are sup-
posed to know, the kind of relationships they have with each other, and so on. Taking
relationships as an example, the potential meaning of an utterance like “I would like
to meet you at home at five” is different if this utterance is spoken to a friend or if a
parent utters it to a child. In the first case, it may be understood as an invitation, in
the second case as an imperative. In this example and in many others, different rela-
tionships between speakers and hearers permit different communicative intentions
to be attributed to a speaker and then, in the terminology of speech act theory, dif-
ferent illocutionary forces to be assigned to statements.>

' Against this perspective, Chomsky (1975) and his followers (e.g. Kasher 1991) maintain that
language exists per se as the expression of thought and that communication is only one of its pos-
sible functions and not the fundamental one.

2In speech act theory, each utterance is a speech act that may be characterized on three levels of
meaning: a locutionary act (the linguistic expression of a given meaning); an illocutionary act (the
realization of a certain type of act, such as a promise or an order, i.e. an illocutionary force); and a
perlocutionary act (the effects of a particular act on the hearer). Every linguistic utterance thus has
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Using and interpreting language in communication appropriately thus requires
inference abilities and different forms of knowledge. Note that the notion of appro-
priateness or felicitousness® is fundamental here. We could add this notion to our
definition of pragmatics: from a cognitive perspective, pragmatics might be defined
as the set of abilities that allow speakers to use language appropriately according to
different communicative situations. Then, impaired pragmatic abilities that we may
find in clients with a range of pathological conditions would amount to an inappro-
priate use of language. In this chapter, we shall describe how children acquire prag-
matic language abilities. From the viewpoint of development, it has to be emphasized
that the acquisition of pragmatic abilities is intertwined with the acquisition of other
aspects of language, namely, the grammatical structure and meaning of language.
We will have need to refer to these aspects as we chart the steps that children pass
through on their way to becoming competent language users.

1.2 Nonverbal Communication

In the introduction, pragmatics was defined as language in use. But humans may
also communicate using nonverbal means: a parent may accept a child’s request
with a smile, or refuse permission with a scornful look. Are nonverbal communica-
tive actions part of pragmatics? In a developmental perspective this is a question
that cannot be ignored. There is no doubt that children start communicating before
acquiring language. But what is the import of behaviours in the preverbal stage to
the later development of abilities to use language?

Developmental psychologists have proposed that in the preverbal stage children
acquire fundamental aspects of pragmatics. Trevarthen (1979, 1998) has argued that
infants are quite precocious in their communicative interactions with adults. Bruner
(1975, 1983) has maintained that in the preverbal stage children acquire the condi-
tions of the most fundamental speech acts. He focuses in particular on requests. His
claim is that the acquisition of language is structured around pragmatic units that a
child has already acquired in a preverbal form. For instance, there is continuity
between an act of pointing and the formulation of a request in linguistic form. Bates
etal. (1975) have distinguished two kinds of pointing, which correspond to different
speech acts, the proto-imperative (give me!) and the proto-declarative (look!). Thus,
authors who work with infants support the idea that before the acquisition of lan-
guage, infants have already acquired some fundamental aspects of conversation

linguistic content, is expressed with a certain illocutionary force, and realizes certain perlocutionary
effects (Austin 1962).

3In speech act theory (Austin 1962), an act is judged to be felicitous if it abides by certain condi-
tions on its use. These so-called felicity conditions are that the act must be executed by the appro-
priate people, in the appropriate circumstances, following the appropriate procedure and the people
involved must be sincere in carrying out the act. The act of sentencing someone in a court of law
is infelicitous if the person carrying out the sentencing is not a judge, or if the judge does not fol-
low certain legal procedures, or if she is not in the correct place, and so forth.
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such as turn-taking, and the function of the most basic speech acts. In support of this
view, there are observational studies and experimental work which show that in
interactions between infants and their caregivers, both partners feel engaged in the
interaction and have expectations of the other’s behaviour. In fact, a number of stud-
ies have shown that experimentally induced perturbations in interactions provoke
distress both in children and their mothers (Murray 1998).

One could object that if we compare them to the skills required by adult conver-
sation, the skills required by proto-conversations involving preverbal children are at
best rudimentary. In the same spirit, one might ask whether there is any interest in
discussing them since pragmatic comprehension, as we saw at the beginning of the
chapter, requires a complex set of skills that infants surely do not possess. But it is
not possible to ignore what takes place in the preverbal stage if we are interested in
atypical development. Recent research has shown that signs of atypical develop-
ment may be detected early on if we observe how preverbal children approach other
people. Let us take as an example the use of deictics. Children with autism have
difficulty using deictic expressions. In particular, they may be unable to use per-
sonal pronouns correctly, shifting from “T” to “you”, and vice versa, when required
by conversation (Kanner 1943). It is particularly relevant that these difficulties tend
to emerge early in the deictic use of pointing. Questions about young children’s pos-
session of these skills are included in Q-CHAT, which is a promising tool for the
early diagnosis of autism spectrum disorder (Allison et al. 2008). An examination of
nonverbal communication thus allows us to understand the communicative bases of
later linguistic utterances and to detect deviations from typical development.

1.3 Communication and Theory of Mind

In recent years, the relationship between the development of communication and
theory of mind has been extensively debated. Introduced by Premack and Woodruff
(1978) with the aim of understanding if nonhuman primates had representations of
others’ minds, the concept of theory of mind has been adopted by developmental
psychologists as a tool for investigating children’s representations of their own and
other minds, both in typical and atypical development. The common assumption is
that if communication is made possible by the mutual representation of interlocu-
tors’ intentions, then it is reasonable to consider the ability to read other minds as a
prerequisite for communication. Moreover, impairments in communication such as
we find in autism may be ascribed to flawed development of theory of mind
(Wimmer and Perner 1983; Baron-Cohen et al. 1985).

Actually, the relationship between communication and theory of mind is more
complex than it was conceived at the outset of this research. Communication is a
multifaceted phenomenon. Do all aspects of communication depend on the
development of theory of mind? If we take a strictly Gricean point of view, this is
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the case* since any communicative act requires second-order representations.
However, this is a theoretical stance based on adult communication, and it is rather
difficult to adapt it to what we know about early development of pragmatic abilities
(Airenti 1998; Breheny 2006; Risjord 1996). Since children are able to communi-
cate well before being able to use language, we have to recognize that there are
forms of communication that do not require a full-fledged theory of mind. The
results of an impressive amount of experimental work have led investigators to pos-
tulate different levels of development of theory of mind, and it is reasonable to
hypothesize that these levels may correspond to different degrees of elaboration of
communication skills®. This hypothesis would explain why young children have
“full” communicative interactions even if their abilities to comprehend and produce
communicative acts are much simpler than those possessed by adults.

1.4 The Beginning of Conversation and the First Speech Acts

Communication with young children is a kind of paradox. If we observe children in
conversation, they show the co-existence of precocity and immaturity (Ninio and
Snow 1996). Infants may use very simple behaviours like cooing and babbling and
yet adults feel involved in interaction with them. We may explain this fact by taking
into consideration one of the fundamental aspects of pragmatics, that is, the struc-
ture of conversation itself. In any dialogue, there are contents that have to be com-
municated and understood and there is a form in which these contents are expressed.
Conversation has rules. It is characterized by a number of features at two different
levels. At the basic level, there are features that define the format of conversation
itself. These features include turn-taking. They are probably universal and we find
them already in infants. However, there is another level, which concerns the socially
approved management of these rules. This cognitive level changes with age, since
the adult way of dealing with a conversation requires planning communicative con-
tents and adapting them to the social rules of conversation. An important part of
these rules regards the specific linguistic forms that adults consider to be polite
ways to address other people in different circumstances. These rules are acquired
later through parents’ teaching and are dependent on cultural factors. We shall dis-
cuss politeness further in Sect. 1.8. In this section, we discuss the beginning of
conversation.

4Grice’s theory of nonnatural meaning maintains that a communicative act relies on two inten-
tions, the intention to achieve an effect on a recipient and the intention that the previous intention
is recognized (Grice 1957).

SFor further discussion of this work and its implications, the reader is referred to Airenti (2015),
Apperly and Butterfill (2009), Baillargeon et al. (2016), Helming et al. (2014), Low and Perner
(2012), and San Juan and Astington (2012). Theory of mind is addressed further in Chap. 22, this
volume.


http://dx.doi.org/10.1007/978-3-319-47489-2_22

8 G. Airenti

The basic level of conversation consists in the rules of dialogue itself. The most
fundamental one is turn-taking (Sacks et al. 1978). Cross-cultural research has
shown that turn-taking is a universal system in which local variations are only quan-
titative in nature (Stivers et al. 2009). Moreover, research on different sign lan-
guages has shown important similarities between signed and spoken languages
(Holler et al. 2015). Turn-taking is the first pragmatic feature that is acquired by
infants. The spectrographic analysis of exchanges between neonates and adults
shows that newborns participate in interactions by coordinating their rhythm with
the rhythm of the adult (Malloch et al. 1997; Trevarthen et al. 1999).° It is this ability
that makes us perceive infants’ behaviours, including sounds and smiles, as com-
municative acts and has led to the description of first interactions between infants
and adults as proto-conversations (Bateson 1975). An interesting point is that dyadic
patterns can differ depending on the affective state of the infant. Stern et al. (1975)
have shown that in 3—4-month-old infants who are in a state of particular affective
excitement, the pattern of alternation is replaced by one of simultaneity, exactly as
it happens in adult communication.

Turn-taking is linked to infants’ ability to establish joint attention. Joint attention
emerges in infants as early as 6 months (Butterworth and Cochran 1980), while
infants are able to follow the direction of gaze of an adult toward an object at 2-3
months (D’Entremont et al. 1997; Scaife and Bruner 1975). The ability to respect
turn-taking is an early developmental achievement which progresses with age. Until
they are school age, children take their turn with a delay that is up to ten times lon-
ger than in adults. This is not a difficulty in dyadic conversation with adults but it
can be problematic when more than two people are involved in conversation, in
particular in conversation among peers (Ervin-Tripp 1979; Garvey and Berninger
1981). This delay has been explained by recent research, which has shown that
children acquire turn-timing skills early, but for a certain period of time they have
limitations in planning their response (Casillas et al. 2016).

At around 9-12 months the system for sharing attention develops and pointing
begins. There is evidence that pointing develops in different cultures at almost the
same age and can be considered a universal step in the development of communica-
tive ability (Liszkowski et al. 2012). Pointing is connected with the development of
first speech acts. In fact, some authors have considered that the concept of speech
act can be useful in explaining the transition from preverbal to verbal communica-
tion (Bates et al. 1975; Bruner 1975, 1983). Children learn the communicative fea-
tures of speech acts in the preverbal stage and later these features are transferred to
the corresponding verbal form. The typical example is the act of request, considered
as a proto-imperative. In interactions with adults, children acquire the conditions for

5Tt must be noted that all the processes we are examining are supported by the ability that infants
display early in development to acknowledge prosodic differences, e.g. the change of rhythm of
speech. This ability is present even before birth and provides children with cues to identify the
organization of familiar sounds in their native language and then identify boundaries between dif-
ferent units of the speech like words and phrases (Mehler et al. 1988). In later years, prosodic cues
are exploited to facilitate reference processing (Grassmann and Tomasello 2010) and the interpre-
tation of complex communicative acts like irony (Bryant 2010).
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the act of request when requests are performed by pointing. According to Bruner
(1983), this process is modeled by the behaviour of adults who give “speech act les-
sons”, that is to say, lessons on the felicity conditions of speech acts: requests must
correspond to a real need; they must be made at the right moment; they must not
require excessive effort; they are directed to an interlocutor who is a voluntary
agent; and they can be refused for valid reasons. The other basic speech acts that
children perform by pointing are proto-declaratives, which are attempts to attract
adult attention to a fact or an object.

This position has been criticized for various reasons within the field of develop-
mental psychology. Dore (1978) considers that the linguistic component is essential
in the definition of a speech act and does not accept the equation between nonverbal
communicative acts and proper illocutionary acts. On this view, the first speech acts
would appear at the one-word stage. For instance, a child who says “papa” may
intend “Where is papa?” or “Here is papa”, thus expressing different communica-
tive intentions, and performing different speech acts that would be recognizable
through intonation (Dore 1975). The list of primitive speech acts that are realized by
a single word includes naming, repeating, replying, requesting a reply, calling,
greeting, and practicing. Dore (1979) also proposed replacing the term ‘speech acts’
with ‘conversational acts’ to stress that utterances, even one-word utterances, have
to be interpreted against the background of the conversational context.

Ninio and Wheeler (1986) have proposed a coding system for classifying verbal
communicative acts in mother-infant interactions. Ninio and Snow (1996) consider
that what is in common between preverbal communication and verbal communica-
tion is at the level of social interactions where interpersonal intentions are socially
constructed. In their study of children at 14, 20 and 32 months, Snow et al. (1996)
identify and codify communicative intents at two levels: verbal interchange and
utterance. The first is a conversational criterion which goes beyond single speech
acts: for instance, directing hearer’s attention, negotiating immediate activity, dis-
cussing joint focus. Their results are in a way surprising. At 14 months no speech
act was used by more than a third of children. The 14-month-old children tried to
communicate with their parents relatively infrequently, even when gestures and
nonverbal vocalization were included. The authors contended that it was only by
introducing the distinction between social/communicative activity or context and
the specific speech act expressed that the continuity between children’s early and
later communicative behaviour was observable.

Other authors have shown that over the years there is a different apprehension of
speech acts and that different speech acts require different representational capaci-
ties (Astington 1988; Camaioni 1993). According to Astington (1988), young chil-
dren perform speech acts but they do not understand the social meaning of these
acts. She studied promises in particular and showed that it was not until 6 years of
age that children had a real understanding of them, i.e. they were able to understand
when a promise is kept or broken. Rakoczy and Tomasello (2009) showed that chil-
dren at 3 years of age understand the direction of fit both of imperatives and asser-
tions, while 2-year-olds understand only the world-to-word direction of fit of
imperatives.
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The study of the acquisition of speech acts has also shown the limitations of this
concept in the analysis of conversation. A major difficulty is the distinction between
direct and indirect speech acts (Searle 1975), which has been most debated in the
pragmatic literature. In a conversation, the illocutionary force of a speech act often
does not correspond to its linguistic form. “I shall be here tomorrow” is an assertion,
but may also be intended as a promise or a threat. This is also true for performatives:
“I ask you to...” may correspond to different illocutionary forces. Moreover, for
politeness reasons requests are almost invariably expressed in conventional indirect
form. Since each speech act is potentially indirect, in conversation participants have
to reconstruct the speaker’s communicative intention by relying on contextual
knowledge (Airenti et al. 1993; Dascal 1992).

Children’s use of indirect speech acts is particularly enlightening on this point.
The comprehension of conventional indirect speech acts is not particularly problem-
atic for children who have just acquired language (Shatz 1978). Children can answer
requests and directives correctly on the basis of the context before they actually
learn to process them as adults do (Sinha and Carabine 1981). A young child has no
difficulty in understanding her mother who says: “Will you please be quiet?” or
“May I have an answer?” On the contrary, the production of conventional indirect
speech acts is acquired only at a later age (Gordon and Ervin-Tripp 1984). Explicit
and repeated teaching is necessary in order to encourage a child to use forms like
“May I have...”, “Could you please give me...”, “I would like to have...”, etc. These
conventional forms of request correspond to social norms of politeness that children
do not use spontaneously but have to learn. Yet, some indirect forms of request are
among the first speech acts that a young child performs. Think of an utterance of the
kind “I want cookie”. In speech act terminology this is an indirect request. For a
young child the expression of a desire is a way to initiate the most usual type of
interaction that takes place between infants and their caregivers, one in which the
infant expresses a desire or a need and the adult satisfies it.

In conclusion, we can say that the concept of speech act has been very useful in
understanding how even preverbal children are able to perform and understand
communicative acts. However, the research has shown that it is incorrect to say that
there is an age at which children acquire specific speech acts. The acquisition of
some communicative acts starts early but can extend for years. Children are school
age before they acquire proper comprehension of both the linguistic and social
aspects of these acts. This is true for complex acts, like promises, but it is not limited
to them. Common communicative acts like questions may be interpreted differently
depending on inference abilities and the amount of knowledge that children have at
their disposal. These abilities develop with age and through interaction with adults
(see, for instance, Forrester (2013) for a longitudinal case study from 12 months to
3 years 7 months). As we have seen, the concept of speech act is very useful for
classificatory purposes, allowing researchers to identify different illocutionary
forces underlying language use. However, in order to appreciate children’s compre-
hension of communicative acts, it is more useful to think in terms of comprehension
of communicative intentions within communicative interactions.
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Another fundamental aspect of conversation is repair. Conversation analysts
argue that in adult conversation there is a preference organization on the forms of
repair that are used. In descending order, preference is given to self-initiated imme-
diate repair, self-initiated repair following some stimulus from another participant,
and other-initiated repair (Schegloff et al. 1977).

Repair is an important part of children’s interactions with adults. Parents often
reformulate children’s expressions in order to make them learn the conventional
way to express a given meaning. This happens in particular with younger children.
Children in turn acknowledge the reformulation, sometimes by repetition, while
they reject the reformulation if it does not correspond to the intended meaning
(Chouinard and Clark 2003). A number of studies have shown the importance of
repetition as a way to verify common ground, with respect to what is given and what
is new (Clark and Bernicot 2008).

Children start to repair very early in development. According to Golinkoff
(1986), children are already negotiating meaning with their mothers in the preverbal
stage. She found that when the mother misunderstood the child’s communicative
intention, the child used some form of simple repair. The child either repeated the
same communicative signal or augmented it by adding a gesture or repeating it
more loudly. Sometimes, the child substituted the signal with another one.

Studies with different languages have shown that self-repair starts before the age
of 2 years (Laakso 2010; Langford 1981; Morgenstern et al. 2013; Tarplee 1996).
With increasing age, self-repair becomes more sophisticated as new skills are devel-
oped and more complex resources are involved (Forrester 2008). At the age of 4
years, children’s self-repair is not limited to the linguistic structures — phonological,
morphological, syntactic and lexical structures — that they are acquiring, but chil-
dren use self-repair, particularly during pretend play, in order to adapt their talk to
different social activities (Salonen and Laakso 2009). Tomasello et al. (1984) found
that children in the second year adapted the form of repair to the interlocutor. When
they interacted with their mothers, their repair was simply a repetition of their utter-
ance. However, when the interlocutor was not familiar to them, children reformu-
lated their utterance.

1.5 Reference

Reference is the relation that is established between language and objects in the
world. In this sense, reference should be part of semantics. However, in real situa-
tions, referring is a process that is situated in conversation and requires the collabo-
ration of all participants (Clark and Wilkes-Gibbs 1986). If we consider children’s
acquisition of referential skills, reference is an interpersonal process in which chil-
dren acquire knowledge through interpreting other people’s communicative inten-
tions. The relation between words and objects is rarely established via direct
labeling. In general, children have to discover by themselves the referent of a specific
word. The referent may be an object or an action in the case of verbs. Establishing
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areferent is made more difficult by the fact that a verb, for example, may refer to an
action which has not yet been performed, such as when a mother says to her child:
“Come on. Give it to me!” (Bloom 2000).

In order to study how children use their ability to make inferences about other
people’s communicative intentions during reference, Baldwin (1993) constructed
situations in which there was “discrepant labeling”. This situation reproduces in an
experimental context, something that frequently happens in everyday life. When
children focused their attention on a novel object, the name of which they did not
know, an experimenter told them the name of another new object. In this situation,
18-month-old infants checked the direction of the experimenter’s gaze to establish
the speaker’s intended referent. When asked comprehension questions, the child
correctly attributed the label to the object that the experimenter was looking at.
Other research has shown that eye gaze is not the only cue for word learning.
Children may also infer the object to which a word refers when the referent is absent
(Akhtar and Tomasello 1996). In another study, Akhtar et al. (1996) showed that
2-year-olds understood the speaker’s intended referent from their knowledge about
what was new in the context of the conversation, thus showing that young children
are also aware of conversational context. In production tasks, at 2 years of age chil-
dren show sensitivity to adults’ knowledge. They may adapt their communicative
acts by taking into account basic factors affecting knowledge such as physical
absence and lack of visual experience (O’Neill 1996).

Infants and young children are able to use their knowledge of others in order to
establish reference. This explains children’s ability to acquire a lexicon rapidly.
Children are also able to adapt their acts of reference by relying on simple forms of
knowledge. However, there are also referential difficulties which children must
overcome at a later age. Children improve their notions of knowledge and common
ground. It is 5—6 years of age when children are sensitive to a partner’s perspective
in the production of referring expressions and use common ground in producing and
comprehending reference (Nadig and Sedivy 2002). At 6 years, children are able to
deal with ambiguity, in particular when they have to evaluate messages that are not
directed to themselves (Sodian 1988). Some authors have argued that, as for other
skills, preschoolers have implicit sensitivity to ambiguity that does not appear in
explicit behaviour (Nilsen et al. 2008). Starting in the school years, children develop
the ability to adapt the production of referential communicative acts to their partner.
For instance, Sonnenschein (1988) showed that first graders are more likely to give
redundant messages to listeners with whom they had no shared experience or to
strangers than to listeners with whom they had previous shared experiences.

1.6 The Acquisition of Deixis

There are a number of terms in language whose referent varies according to the
context of the utterance in which they appear. So-called indexical expressions
include demonstratives like ‘“this” and “that”, personal pronouns like “I”,
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possessives like “my”, and expressions of time and place like “today” and “here”.
As stated by Levinson (2004), deixis “introduces subjective, attentional, intentional
and of course context-dependent properties into natural languages”. Deixis is a phe-
nomenon with semantic and pragmatic aspects. Hanks (2005) has argued that to
perform an act of deictic reference is to take up a position in a deictic field. The
deictic field includes the positions of communicative agents (speaker or addressee),
the positions occupied by objects of reference, and the relationship between the
former and the latter.

Language has a number of deictic forms and it takes several years before chil-
dren can use all these forms (Tanz 1980; Clark and Sengul 1978). However, some
deictic forms are acquired early in development. We have already discussed the use
of deictic pointing by preverbal infants. Spatial deictic words, like “here” and
“there”, appear in one-word and two-word utterances, and most children use one or
two deictic words by the age of 2.5 years. However, according to Clark and Sengul
(1978), it takes some years before children master proximal and non-proximal con-
trast. Children have to understand that “here” and “this” point to the speaker’s posi-
tion, while “there” and “that” point to where the speaker is not. Complete acquisition
is achieved around 5 years. With respect to “I” and “you”, the contrast between the
speaker and the hearer is acquired by 3 years of age. According to Morgenstern
(2012), it is at this age that a child is first able to join the grammatical, the semantic
and the conversation subject in the personal pronoun. Before this age pronominal
reversal, which is observed in autistic children only if rarely, is also possible in typi-
cally developing children. Charney (1980) studied how children aged 1.6-2.6 years
acquired the ability to identify speech roles. She showed that young children are
aware of speech roles only when they occupy these roles. For instance, a child
understands “you” when she is the recipient but is not able to use this term correctly
in other contexts. A child understands the term “my” when he or she uses it, but does
not understand it when other people use it.

1.7 Cooperation, Implicatures and Presuppositions

The notion of a conversational implicature was introduced by Grice who argued that
what is said is actually only a part of what the speaker intends to say and of what the
hearer understands. The interpretation of an utterance always requires us to infer the
speaker’s communicative intention in producing it. This is the premise for Grice’s
theory of conversational implicature (Grice 1975, 1978, 1989). The starting point of
this theory is that contributions to conversation are not a series of unrelated utter-
ances. Uniting these utterances is an assumption of cooperation between speakers
and hearers. In Grice’s view, this assumption amounts to a general principle of lan-
guage use known as the Cooperative Principle. The Cooperative Principle gives rise
to a set of four maxims: Quantity, Quality, Relation and Manner. Quantity concerns
the amount of information furnished by a speaker and includes two sub-maxims:
“Make your contribution as informative as is required for the current purposes of the
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exchange” and “Do not make your contribution more informative than is required”.
Quality includes one super-maxim: “Try to make your contribution one that is true”
and two more specific maxims: “Do not say what you believe to be false” and “Do
not say that for which you lack adequate evidence”. Relation is a single maxim: “Be
relevant”. Finally, Manner does not deal with what is said but with how it is said. It
includes the maxim “Be perspicuous” as well as “Avoid obscurity of expression and
ambiguity, be brief (avoid unnecessary prolixity) and orderly”. Each time a speaker
interprets a linguistic expression she expects the expression to have been formulated
in accordance with the maxims and the Cooperative Principle. Any apparent devia-
tion from the maxims and principle causes the hearer to seek an interpretation of the
utterance which retains the validity of the Cooperative Principle.

In developmental pragmatics studies have aimed to understand how and when
these maxims are acquired by children. Investigators have found that while school-
age children are able to understand violations of the maxims, children are usually
8-9 years of age before they have proper comprehension of the speaker’s intent
(Ackerman 1981; Conti and Camras 1984). Similar results have been obtained with
respect to ambiguity that is a violation of the maxim of manner, both in production
and comprehension (Ironsmith and Whitehurst 1978). More recently, Eskritt et al.
(2008) found that 3-year-olds were able to understand the maxim of relation, while
young children had more difficulties with quantity and quality. It appears that young
children may be able to use pragmatic skills before they are able to display these
skills in utterance evaluation tasks that require meta-linguistic knowledge (Eskritt
et al. 2008). Similar results come from a study of over-informativeness (Davies and
Katsos 2010). In this study, 5-year-old children did not display over-informativeness.
However, they did not reject over-informative utterances when they had to give
binary judgments. This was not the case when they were able to give intermediate
responses. Davies and Katsos argued that children are pragmatically competent
when they speak and comprehend utterances, but that they develop meta-linguistic
awareness with increasing age.

In a study of Japanese children, Okanda et al. (2015) found that violations of the
maxim of relevance were first to be detected. However, this study also showed that
explicit understanding was above chance only in 5-year-olds. Interesting results
come from a study of bilingual 3-to-6 year-old children by Siegal et al. (2010). This
study showed that bilingual children significantly outperformed monolingual chil-
dren in a maxim violation detection task. These results are compatible with the
higher meta-linguistic awareness typical of bilingual children.

Recently, research in experimental pragmatics has investigated children’s com-
prehension of scalar implicatures (Papafragou and Skordos 2016). Scalar implica-
tures are interpreted on the basis of the maxim of quantity. If someone says “At the
party, some of the children had balloons”, adults understand that not all the children
at the party had balloons. Otherwise, the speaker should have used the stronger form
“all the children had balloons”. A number of studies have shown that up until school
age, children are not able to interpret scalar implicatures. For instance, they treat
“some” as compatible with “all”, and “might” as compatible with “to have to”. The
pragmatic interpretation of weak scalable terms (i.e. that “some” implies “not all”)
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is a later developmental achievement (Noveck 2001; Noveck and Reboul 2008;
Papafragou and Musolino 2003; Pouscoulous et al. 2007). Papafragou and Musolino
(2003) showed an interesting relation between semantic and pragmatic interpreta-
tion. In their study, 5-year-olds had better results in interpreting scalar implicatures
if terms like “some” were replaced by numerals, e.g. “Two of the horses jumped
over the fence” instead of “Some of the horses jumped over the fence”. Also, the
proportional quantifier “half” produced correct responses. A proposed interpreta-
tion of these results is that numerals and terms like “half” have an exact semantics
unlike quantifiers such as “some”. This is compatible with the fact that number
words are mapped onto a specific system, which represents exact and unique numer-
osities (Gelman and Cordes 2001), while no such system exists for quantifiers like
“some”.

Another phenomenon in conversation that situates itself between pragmatics and
semantics is presupposition. Traditionally, presuppositions were studied in formal
semantics (Frege [1892] 1952). However, since it seems impossible to deal with
them without taking context into consideration, they are now considered to be part
of the domain of pragmatics. Presuppositions are difficult to define since they are
extremely heterogeneous. They constitute propositions, which are assumed implic-
itly in producing an utterance. If we say “Francis has stopped smoking”, we are
implicitly assuming that there was a time when he did smoke. If we say “Julia real-
izes she put on a poor show”, we are implicitly assuming that Julia did indeed put
on a poor show. In general, presuppositions are triggered by specific constructions
and lexemes, such as verbs like “stop” (change-of-state verb) and “realize” (factive
verb) in the examples above. Presuppositions are part of the mutually shared back-
ground between speakers and hearers and are not explicitly expressed in an
utterance.

Two presupposition triggers which have been investigated in children are the
focus particles “only” and “also”. The utterance “Mary also has a cat” presup-
poses that there is someone else who has a cat, while “Only John has gone” pre-
supposes that someone else has stayed. Research in different languages has shown
that children use these particles early, at around 2 years of age (Hohle et al. 2009).
However, comprehension of these same particles occurs later when children are
school age. Paterson et al. (2003) have shown that children often do not arrive at
correct interpretations of sentences which contain focus particles because they
fail to employ pragmatic information to infer explicit contrast sets. Berger and
Hohle (2012) have shown that 3-4-year-old German children are able to master
the interpretation of these particles when they are used as presupposition triggers.
In this study, the experimental task was designed to avoid context ambiguities.
Children treated sentences that contained focus particles differently from those
without focus particles.
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1.8 Politeness

Communication is a form of social interaction which must comply with rules.
Independently of content, communication must abide by rules of politeness. Each
participant in a conversation, for example, must do their utmost to maintain mutual
respect of face, that is to say, the public image each individual wishes to give of
herself/himself (Brown and Levinson 1987). During communication between
adults, several conventional strategies are used to help speakers achieve this goal.
One such strategy is the use of indirect forms like indirect speech acts. The exis-
tence of these forms shows that conversation is constructed so as to respect polite-
ness criteria. In his version of speech act theory, Searle (1969) proposed an entire
category of speech acts, expressives, which are de facto politeness formulae.

From a developmental standpoint, there are two noteworthy features about
politeness. The first feature is that rules of politeness are acquired late by children.
The second feature is that these rules must also be explicitly taught by parents and
other adults (Foster 1990). Moreover, acquisition is slow, errors are countless, and
development requires continual correction. Everyday experience bears this out.
How many times have we seen embarrassed parents utter the words “Say ‘“Thank
you’ when someone gives you something”, “Say ‘Good morning’ when you meet
someone”, and “Say ‘Please’ when you ask for something”? These formulae, whose
function is to teach politeness markers explicitly, have been identified in a number
of American studies (Gleason and Weintraub 1976; Greif and Gleason 1980).

Indirect speech acts are an important aspect of linguistic politeness. While the
comprehension of indirect speech acts is not problematic for children, the same can-
not be said of the production of these acts. Data on this topic are not abundant, but
some evidence would appear to indicate that the use of indirect speech acts is a late
acquisition. Gordon and Ervin-Tripp (1984) have shown that a child of 4 years
passed from the imperative to the use of polite forms of request (i.e. an indirect
speech act) depending on whether he was certain or uncertain of obtaining an affir-
mative reply from his interlocutor. Snow (1989) argues that as regards American
society, there is no evidence to show that indirect speech acts are taught explicitly
as are rules of politeness. She suggests that the child infers when it is necessary to
employ indirect speech acts from the information she possesses on participants’
social roles. Other studies have confirmed that children do not formulate polite
requests before 4-5 years of age when they start to master social situations (Axia
and Baroni 1985; Bates 1976a, 1976b; James 1978).

Aksu-Koc and Slobin (1985) state that Turkish children are explicitly taught how
to “speak properly”. Between 2 and 4 years of age, they learn progressively more
elaborate forms for making requests, as graded by politeness criteria. According to
Clancy (1985, 1986), the use of indirect formulae in Japanese is extremely impor-
tant and mothers explicitly teach their children how to understand the adult indirect
style. The mother “reads” what is in the interlocutor’s mind in order to make the
meaning of an indirect formula explicit. Another typical behaviour pattern is that of
attributing words to someone who has not actually spoken in order to allow the child
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to represent to herself what the other person may be thinking or may desire.
According to Schieffelin and Ochs (1983), the Kaluli of New Guinea have conver-
sational norms which are the opposite of Japanese society. Preference here is for
directness, and mention of interlocutors’ internal states is avoided. The mother says
directly what the child must say. To this end, she employs a specific expression
elema which is placed at the end of the utterance and which means “Say this”. This
type of teaching is employed to transmit social uses of language: making a request,
making fun of someone, making another person feel ashamed, etc. It is not used,
however, when requesting objects or food. These types of request, say the Kaluli,
are natural for a child, she knows how to make them.

Another topic of research in politeness concerns the use of white lies, that is, lies
uttered in situations where sincerity is considered to be socially inappropriate and
thus insincerity is prescribed. This is a skill that children acquire rather late. Children
tend to be sincere even when being sincere may hurt other people’s feelings. In
these circumstances, adults would normally consider it more appropriate or polite to
tell a lie. A typical case is showing disappointment for an unwanted present. This
everyday scenario has been used as an experimental paradigm (Saarni 1984).
Results from several studies show that the use of white lies, when it is required by
the social situation, is an ability that is not acquired before 4 years of age and that
develops with age (Broomfield et al. 2002; Airenti and Angeleri 2011; Walper and
Valtin 1992). Studies of Chinese children have shown that the influence of the social
context on the evaluation of the use of white lies for politeness reasons increases
with age and is particularly strong among 11-year-old children (Ma et al. 2011).
Interestingly, it has been shown that adults play an important role in this acquisition,
either directly or indirectly (Lewis 1993). Also, prompts from an adult in experi-
mental situations to use white lies, significantly increase children’s use of them
(Talwar et al. 2007; Airenti and Angeleri 2011; Warneken and Orlins 2015).

1.9 Figurative Language

One aspect of language that is considered to be a late developmental achievement in
children is the use and understanding of figurative language. Figurative language
includes nonliteral forms of language such as metaphor, irony and idiom. All figura-
tive language violates Grice’s maxim of quality. One of the most studied forms of
nonliteral language is metaphor. Billow (1981) observed children aged 2—6 years
during free play and found that children used spontaneous metaphors deliberately
and appropriately. They were sometimes also able to explain their use. Similar
results were obtained by Winner (1979) in a case study. Studies of the comprehen-
sion of metaphor have revealed a different pattern. At 6 years of age, children under-
stand metaphoric expressions literally. At 8 years of age, they understand that
metaphors involve some discrepancy from the truth. However, it is only at 11 years
of age that children understand the communicative purpose of metaphors (Demorest
et al. 1983).
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A number of studies have stressed that the comprehension of metaphors in chil-
dren involves a close relation between early cognitive and linguistic abilities (Stites
and Ozcaliskan 2013). The relevance of knowledge in conceptual domains was
stressed by Keil (1986), who found that comprehension improved with age but that
metaphoric ability develops on a domain-by-domain basis. According to Keil, chil-
dren may fail to comprehend metaphors in one domain but yet be successful in
comprehending them in another domain, showing that the difficulty is linked not
only to comprehending a metaphor but also to knowledge of the domain. It has also
been argued that typical experimental tasks are very demanding in nature (Vosniadou
et al. 1984). Pouscoulous (2014) explains the failure of young children to compre-
hend metaphors not only by the lack of acquaintance with metaphors used in experi-
mental studies, but also by the fact that the tasks used in these studies require
metalinguistic abilities.

Van Herwegen et al. (2013) found that children as young as 3 years of age may
be able to understand metaphors. This study demonstrated simultaneous acquisition
of metaphor and metonymy by children. This result is somewhat surprising given
that in general metonymy is considered to be an easier task for children (Rundblad
and Annaz 2010). Falkum et al. (2016) showed that 3-year-olds produce and under-
stand metonymy. They also observed that older children tend instead to arrive at a
literal interpretation. To explain these findings, they hypothesized that younger chil-
dren use metonymy to refer to entities for which they do not know the label. At 5
years of age, results with metonymy are comparable to those with metaphor, show-
ing children’s preference for literal interpretations.

The form of figurative language that is generally considered to be most difficult
to acquire is irony. The conclusion of most studies is that children’s comprehension
of irony starts between the age of 5 and 6 years (e.g. Dews and Winner 1997) and
continues to develop over time (Filippova and Astington 2008). Several studies have
shown that children’s inability to grasp the meaning of ironic utterances may be
connected to their difficulties in inferring speaker’s beliefs and intentions. According
to Winner (1988), children comprehend metaphors before irony because to under-
stand metaphors it is not necessary to question the speaker’s beliefs, while irony
comprehension involves attributing second-order beliefs to the speaker. Recently,
some studies have tried to establish when and how children begin to produce irony,
examining various forms of irony used during interactions in the family context
(Pexman et al. 2009; Recchia et al. 2010). Results showed that even 4-year-old chil-
dren occasionally used verbal irony, usually hyperbole,” even if less frequently than
their older siblings. Thus, there is some evidence that children can begin to produce
ironic utterances at around 4 years of age.

As with research on metaphor, the failure of young children to comprehend irony
can be explained by the difficulty of the experimental tasks that require children to
undertake an explicit process of evaluation. In a study by Loukusa and Leinonen

"The status of hyperbole is discussed in the literature. While it has been traditionally associated
with metaphor and irony, recent work treats hyperbole as a distinct figure of speech (Carston and
Wearing 2015).
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(2008), some 3- and 4-year-olds showed an emerging ability to recognize the com-
municative intent of simple ironic utterances. Angeleri and Airenti (2014) showed
that even 3- and 4-year-old children might comprehend the actual intent of an ironic
communicative act. With respect to production, the use of parent reports, which give
access to children’s spontaneous utterances in familiar contexts shows that even
very young children may sometimes produce irony (Airenti and Angeleri 2016).

1.10 Styles of Conversation

In the previous section, we discussed how children deal with different forms of
nonliteral communication. However, there are situations in which the interpretation
and use of a specific nonliteral utterance is not at issue. Rather, the issue is more one
of the interpretation and use of general contexts in which the rules of serious con-
versation (namely, Gricean maxims of cooperation) are suspended. These situations
include the use of humor, of pretense and of fiction in general. They can be consid-
ered to be styles of conversation.

Developmental research shows that precociously children are able to deal with
humour and fiction. In adult conversation, humour may take the form of a succes-
sion of exchanges that includes jokes, teasing and irony. Young children understand
early in their development that communication is not always serious but may take a
humorous turn. Even in the preverbal stage children are involved in humorous inter-
actions with adults (Hoicka and Akhtar 2012; Hoicka and Gattis 2012). Reddy
(2008) argues that children acquire humorous forms of communication simultane-
ously with serious forms. Moreover, children may use humorous over serious con-
versation in order to negotiate more freely with others, secure greater indulgence
from adults, and empower themselves by violating rules established in their envi-
ronment (Cameron et al. 2008; Loizou 2005). If we consider humour to be a modal-
ity of communication, it is possible to see continuity between early forms of humour
and the use of irony that was examined in the previous section (Airenti 2016).

Another fundamental style of conversation is narration. From an early age, chil-
dren are involved with adults in narratives and fictional worlds (Bruner 1990; Engel
1995), an activity that seems to be common across cultures (Pellegrini and Bjorklund
2004). Children are often confronted with situations where fantasy, pretense and
everyday situations are intermingled. In general, it is adults who create these situa-
tions. It is common for parents to tell stories when feeding their children and putting
them to bed. Parents use make-believe to present everyday situations as more attrac-
tive to their children. Consider, for instance, the following example. For the infant
who refuses to open her mouth and eat, the mother offers her the spoon and tells her
“Now, open the garage door and let the car go in”. As this example shows, talk about
actual situations, storytelling and make-believe are frequently co-present. If we
observe everyday adult-child interactions, the intuitive impression is that children
shift effortlessly from one world to another.
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From 18 months onwards, children start to engage in pretend play. In pretense
and later in role-playing children actively construct a world of imagination and act
within it (Harris 2000). In these situations, they produce narratives. Pretense like
story-telling is performed in interaction with others and is manifested through com-
municative acts. A number of authors have argued that pretend play and story-telling
are linked (Nicolopoulou 2007; Paley 1990). Young children are able to make the
distinction between reality on the one hand and pretense and fantasy on the other.
This distinction is well established in all cases in which there is empirical evidence
of reality (Bourchier and Davis 2002). Golomb and Kuersten (1996) studied the
effect of the intrusion of reality into pretend play and found that young preschoolers
were able to temporarily stop pretending to deal with the experimenter’s interrup-
tion and then return to playing. With respect to conversation this means that young
children are able to distinguish two different styles of conversation that apply in the
two different situations. The child uses a narrative style when she personifies a fairy
queen in pretend play and another style when she accepts an interruption in play to
have her afternoon break.

Children in the second year are able to talk about past events, showing an incipi-
ent ability to engage in story-telling that includes an evaluative component (Miller
and Sperry 1988). At 3—4 years of age, children are able to produce narrative
sequences. Subsequently, they develop their narration skills by organizing chains of
events ordered in time and constructing episodes that even at a later stage will be
organized into a whole story (Pearson and de Villiers 2005). This process seems to
be facilitated by pretense. Social pretense has a positive influence on narrative
development. In particular, children who pretend more tell more elaborate stories.
This has been attributed to the fact that pretending fosters metalinguistic skills and
the ability to take different perspectives. Embodiment in role play has a positive
effect on story memory (Lillard et al. 2013).

1.11 Summary

This chapter has described some of the stages that young, typically developing chil-
dren pass through on their way to acquiring the pragmatics of language. Pragmatic
development does not begin with the emergence of language. Already in the prever-
bal stage, young children are engaged in the dyadic interactions that will become
the basis of the turn-taking system of conversation. With the emergence of lan-
guage, a range of speech acts can be expressed for the first time. Young children are
able to use their rudimentary verbal skills at this stage to make requests, reply, and
convey refusals. More complex speech acts such as promises, threats and apologies
follow as children acquire an increasingly complex understanding of other minds.
So-called theory of mind also explains the different rates of acquisition of pragmatic
phenomena like metaphor and irony which have been reported in experimental stud-
ies. The development of theory of mind and the acquisition of social knowledge
foster children’s use of rules of politeness that shape all aspects of conversation.
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Mastery of reference, presupposition, and conversational implicatures like scalar
implicatures are key developmental achievements in a child’s emerging pragmatic
competence. Experimental studies of the acquisition of each of these aspects of
pragmatics are still relatively few in number. Yet, these studies nonetheless repre-
sent our best effort to date to shed light on the complex linguistic and cognitive
processes that are integral to the acquisition of pragmatics. With further research in
this area, it is hoped that increasingly sophisticated methods can be developed to
investigate this important aspect of language acquisition.

An interesting issue that emerges from the study of pragmatic development is
that the most complex pragmatic aspects of language are acquired by reversing the
typical sequence of language acquisition in which comprehension is expected to
precede production. Young children may use these linguistic expressions correctly
but, when requested, they seem to be incapable of providing correct judgments.
Several factors may explain this phenomenon. The experimental tasks used in stud-
ies may be too demanding for children to fully understand them. Another factor is
that explicitly evaluating the correct use of an expression requires metalinguistic
knowledge that children do not acquire before school years. The importance of met-
alinguistic knowledge is also shown by the fact that bilingual children, who have
developed more metalinguistic knowledge, generally display better performance. It
is also possible that younger children have an implicit comprehension that does not
appear in experimental settings.
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Chapter 2
Pragmatic Language Impairment

Mieke P. Ketelaars and Mariétte T.J.A. Embrechts

Abstract Pragmatic Language Impairment (PLI) has a long history of differing
terms and definitions. Currently, it is known under the diagnostic label Social
Communication Disorder in the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; American Psychiatric Association, Diagnostic
and statistical manual of mental disorders. Fifth edition. American Psychiatric
Publishing, Arlington, 2013). Its main symptoms are deficits in using communica-
tion for social purposes, an impaired ability to change communication to match
context or the needs of the listener, difficulty following rules of conversation and
storytelling, and difficulty understanding what is not explicitly stated. Due to a lack
of clarity around the terminology and diagnostic criteria for PLI, there is still debate
whether it is in fact a language disorder or an autism spectrum disorder, and whether
PLI should be a separate diagnostic entity. As such, our understanding of PLI on the
level of etiology, clinical profile, prognosis and treatment is limited. In addition, the
absence of reliable, ecologically valid instruments to assess pragmatic functioning
hampers progress in this regard, although recently there has been an increase in
research into both diagnostic tools and potential interventions.
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2.1 Introduction

The term Pragmatic Language Impairment (PLI) has a rich history in terms of both
name and definition. Labels such as Semantic Pragmatic Syndrome, Semantic
Pragmatic Language Disorder, and Pragmatic Language Impairment have preceded
the latest term Social Communication Disorder, in an attempt to characterize the
main symptoms of children with difficulties in the social use of language. Although
these labels all have validity, we choose to adopt the label Pragmatic Language
Impairment in this chapter. We believe this label captures the symptoms of the dis-
order best, and does not imply a categorical choice such as the approach taken in
DSM-5 (American Psychiatric Association 2013). In this chapter, we will briefly
outline the historic development of PLI, provide examples of the specific pragmatic
problems individuals with PLI experience, delineate PLI from other disorders that it
closely resembles, and provide some indications as to its etiology and prognosis.
We will end the chapter with information regarding diagnostic assessment and treat-
ment. Although we will try to give a comprehensive view of PLI throughout devel-
opment, it should be noted that research has largely ignored the manifestation of
PLI in adolescents and adults. As such, the majority of the information provided
here will be based on research with children.

2.2 Historic Developments

Rapin and Allen (1983) were among the first to introduce the existence of a prag-
matic language impairment in their descriptive taxonomy of developmental lan-
guage disorders. Under the term Semantic Pragmatic Syndrome, they defined an
impairment in the use of language. In addition, they suggested that this pragmatic
impairment occurred in the presence of (relatively) intact structural language skills.
This set PLI apart from most other language disorders in their taxonomy. Table 2.1
provides a list of the symptoms of this syndrome as described by Rapin and Allen.

Table 2.1 List of symptoms of Semantic Pragmatic Syndrome according to Rapin and Allen
(1983)

comprehension deficits in connected discourse

verboseness

word-finding deficits as evidenced by circumlocutions, semantic paraphasias and lack of
semantic specificity

stereotyped conversational responses

literal interpretations

responses limited to one or two words

impairment in the ability to take turns and to maintain a topic in discourse
unimpaired syntax and articulation
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In this early description of PLI, Rapin and Allen emphasized that Semantic
Pragmatic Syndrome was not reserved solely for individuals with a developmental
language disorder. Rather, the label could also be applied to individuals with autistic
features and known etiologies.

Around the same time, Bishop and Rosenbloom (1987) introduced an alternative
taxonomy of language disorders, including a description of an impairment of prag-
matic language skills. Coining the term Semantic Pragmatic Disorder, Bishop and
Rosenbloom tried to acknowledge the idea of a set of associated symptoms rather
than a set of strictly defined symptoms. An important difference between Bishop
and Rosenbloom’s description and that of Rapin and Allen was that the former
investigators reserved the term Semantic Pragmatic Disorder for those individuals
with a specific deficit in pragmatic language (and thus a Specific Language
Impairment). The term excluded individuals with an autism spectrum disorder
(ASD), or any form of disorder with a known etiology.

After a decade of research trying to pinpoint the clinical features of the disorder,
Bishop (1998) concluded that semantic problems did not constitute a core symptom
of PLI. This led to the removal of the affix ‘semantic’, and the introduction of the
term Pragmatic Language Impairment that will be used throughout this chapter.
However, Bishop did note that pragmatic language problems could still co-occur
with structural language problems. In fact, she suggested that individuals with PLI
fall along a continuum between individuals with Specific Language Impairment
(SLI) and individuals with ASD (Bishop and Norbury 2002), although evidence in
support of this claim has been somewhat mixed. For example, Ryder et al. (2008)
concluded that PLI cannot be equated with other language disorders, as individuals
with PLI experience deficits in language use rather than language structure.

2.3 Social Communication Disorder

The most recent development in PLI is its inclusion in DSM-5 (American Psychiatric
Association 2013) under the term Social Communication Disorder (SCD). SCD is
one of the communication disorders and is described in the Neurodevelopmental
Disorders section of the manual. The main symptom of SCD is an impairment of the
social use of verbal and nonverbal communication. This is a slight extension from
the original descriptions by Rapin and Allen (1983) and Bishop and Rosenbloom
(1987), which restricted pragmatic deficits to the verbal realm. Table 2.2 summa-
rizes the diagnostic criteria of SCD.

As can be gathered from this table, the symptoms of SCD vary and cover a wide
variety of skills, ranging from difficulties in using language for social purposes, to
difficulties adapting communication to the social context, applying rules for conver-
sation and understanding nonliteral language. As children should have sufficient
language skills in order to assess pragmatic functioning, a diagnosis of SCD cannot
be made until 4 or 5 years of age, although some evidence of limitations can already
be seen at an earlier age. Also, as with many other disorders, DSM-5 states that SCD
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Table 2.2 Diagnostic criteria of Social Communication Disorder in DSM-5 (American Psychiatric
Association 2013)

A | Persistent difficulties in the social use of verbal and nonverbal communication as
manifested by all of the following:

1. Deficits in using communication for social purposes, such as greeting and sharing
information, in a manner that is appropriate for the social context.

2. Impairment of the ability to change communication to match context or the needs of the
listener, such as speaking differently in a classroom than on a playground, talking
differently to a child than to an adult, and avoiding use of overly formal language.

3. Difficulties following rules for conversation and storytelling, such as taking turns in
conversation, rephrasing when misunderstood, and knowing how to use verbal and
nonverbal signals to regulate interaction.

4. Difficulties understanding what is not explicitly stated (e.g., making inferences) and
nonliteral or ambiguous language (e.g., idioms, humor, metaphors, multiple meanings that
depend on the context for interpretation).

B The deficits result in functional limitations in effective communication, social
participation, social relationships, academic achievement, or occupational performance,
individually or in combination.

C | The onset of symptoms is in the early developmental period (but deficits may not become
fully manifest until social communication demands exceed limited capacities).

D | The symptoms are not attributable to another medical or neurological condition or to low
abilities in the domains of word structure and grammar, and are not better explained by
autism spectrum disorder, intellectual disability (intellectual developmental disorder),
global developmental delay, or another mental disorder.

can co-occur with other communication disorders, although the symptoms should
not be explained by the comorbid disorder. Moreover, SCD should not be diagnosed
in the presence of an ASD.

Although the inclusion of SCD in DSM-5 provides a framework for the symp-
toms associated with it, systematic research on the exact manifestation of symptoms
is lacking. In the following sections, we will give an overview of the symptoms that
have been discussed in research on individuals with PLI and that are captured in
SCD in DSM-5. Since PLI has thus far only been seen as a verbal impairment, and
research on nonverbal communicative deficits in PLI is lacking, we will limit our
discussion to the verbal realm.

2.3.1 Using Communication for Social Purposes

As children age, they gain mastery over a variety of communicative intents. These
intents refer to the purposes or the expected effects of the communicative act
(Adams 2002). Three primary purposes can be identified that are increasingly dif-
ficult to master (Schuler et al. 1997):

* Behavioral regulation, consisting of functions such a requesting or protesting in
order to satisfy ones needs;
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e Social interaction, consisting of initiating, responding, maintaining or ending
social interactions (i.e. greeting, calling attention to oneself);

* Joint attention, consisting of speech acts such as commenting on something that
is happening as well as requesting or providing information to others.

Most of the basic communicative intents are in place when children are three or
four years old (Dore 1979). These basic intents not only enable children to com-
municate effectively in most settings, but also provide the basis for developing more
subtle and complex communicative intents such as the use of sarcasm later in life
(McTear and Conti-Ramsden 1992).

Although DSM-5 criteria mention a restricted range of communicative functions
as a criterion for SCD, there is a lack of systematic studies focusing on these func-
tions in children with PLI (Adams and Lloyd 2005). It has been suggested that
children with PLI actually show a variety of communicative acts. For example, in
their case study of a child with PLI, Willcox and Mogford-Bevan (1995) found
communicative intents such as requesting. However, the form of the request may be
unusual and less explicit. Consider, for example, the following request:

C: I am asking to be apologized due to my failure to bring my books.

The example shows an elaborate expression of an ordinary request, which can be
interpreted as being overly formal depending on the context.

Related to an impairment of communicative intent is the notion that children
with PLI frequently initiate conversation by producing a myriad of questions and
unsolicited statements, as the next example shows.

Do vou have a highchair at home?
Yes.
What brand is it?

For how long have you had it?

Q0 9 » 9

What date did you get it?

As the transcript exemplifies, the frequent initiations may in fact give the impres-
sion of talkativeness and verbosity, although there is evidence that children with PLI
actually do not produce longer utterances or more utterances per turn (Bishop et al.
1994). In addition, the frequent initiations do not seem to consist of sharing infor-
mation. This observation is supported by a study by Murphy et al. (2014a) who
found that children with lower pragmatic abilities share less information with their
peers, indicating a lack of joint attention skills.
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Unfortunately, most of the symptoms mentioned above stem from single case
studies. As such, the breadth of the impairment of communicative intent is yet
unknown. Moreover, there is some evidence that children with PLI may gradually
overcome their limited communicative functions over time. For example, Adams
and Lloyd (2005) showed that adolescents with PLI may overcome some of their
limitations or even exhibit the full range of communicative functions. This develop-
mental growth may be the result of maturational factors or of extended opportuni-
ties tolearn from peers. However, as itis difficult to assess the range of communicative
functions used by individuals with PLI in a valid way, our understanding is still
limited.

2.3.2 Contextual Awareness

The ability to judge contextual factors such as characteristics of the interlocutor and
setting needs to be taken into account when assessing an individual’s communica-
tive competence (Perkins et al. 1999). In order to communicate effectively in any
given setting, it is necessary to understand the interlocutor and setting and to adjust
one’s speech acts accordingly.

As with communicative functions, there is limited research into the contextual
awareness of children with PLI. However, there are several indications that children
with PLI fail to take contextual cues into account when using and understanding
language. Consider, for example, the following reaction from a child to a therapist
during first contact.

A: What is a metamorphosis?

C: Something you need!

Clearly, a reaction such as the one provided is not appropriate in the situation.
First contact with an unfamiliar adult typically requires a minimal level of distance
and politeness, and a joke such as this may very well be interpreted as insulting.

A lack of awareness of situational rules governing communication may have
detrimental effects on social functioning, as conversational partners may be
offended. Alternatively, a child with PLI may not understand that it needs to com-
municate on a different level to younger children compared to adults, creating an
environment in which the conversational partner may not understand the communi-
cated message.

Children with PLI may also adopt formal language or learned scripts that seem
misplaced in a particular context (Bishop and Norbury 2002). A script is a pre-
stored message, a memorized phrase that is appropriate in a specific situation, e.g.
as a beginning or ending of a conversation. An overreliance on scripts can signify
underlying language impairments such as word-finding difficulties, specific conver-
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sational difficulties, or difficulties in sentence organization. Take, for example, the
following excerpt from a 6-year-old child with PLI who has difficulty in greeting his
teacher and who always enters the classroom with the same question:

C: Mrs. Patricia, did you have nice dreams last night?

Although this greeting does not necessarily indicate the presence of impairment,
the failure to be flexible in the use of language does.

2.3.3 Storytelling and Conversation

By far, the most compelling evidence for a PLI phenotype comes from research on
narrative and conversation. As both types of discourse require different skill sets, we
will discuss them separately. Narrative discourse abilities are a demonstration of
maturation of both syntax and narrative skills of the child. Narrative production
requires semantic skills as well as syntactic skills, but also the ability to organize
information in a logical order, and the ability to adapt one’s story to the needs of the
listener (Losh and Capps 2003). As such, it is a rich source of information for clini-
cians. Moreover, as the ability to narrate is interwoven in every culture, narrative
assessment has high ecological validity.

Children with PLI struggle on several levels of narrative discourse. A major issue
is the amount of information produced in narratives. For instance, children with PLI
may contribute less information, resulting in difficulties for the listener in under-
standing the gist of the story. Consider the following transcript of the Renfrew Bus
Story (Renfrew 1997):

The bus came

And it had the tire loose

And then it had stop!

And then it didn’t want anymore
He laughed

And then the little bussie came

That is the train

It was calling names
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And then it went to the tunnel

It said stop!

But he didn’t want to

And it said haaaa!

And then it went: I had enough of driving on the road
And then it jumped over the fence

And the cow said: huh, what is that?

That’s where he looks real lazy

And that was it

For a listener who is unaware of the actual story, the above narrative will be hard
if not impossible to follow, as the child omits vital information on the storyline, e.g.
setting and causality between events.

In addition to the overall poverty of relevant information, children with PLI tend
to offer information that is either irrelevant or unintelligible, making them even
more prone to be misunderstood. Consider the following example:

Well, the bus drove with the man in it.
And...<and> the bus broke down.

And the man got a repair thing

And he was gonna repair the bus with it
Also called a double-decker

Because that’s what it is I think

They have ‘em in <Eng> in London

1 think there are many in London

As with the previous example, this narrative offers too little relevant information.
However, much of the information that is provided is also irrelevant to the story.
Although the child initially provides key information regarding the setting (the bus,
the man and the fact that the bus broke down), it goes off topic upon mentioning the
type of bus (a double-decker, the fact that they can generally be found in London).
As such, a listener will have difficulty understanding the storyline.
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In addition to impairments in story content, many children with PLI show other
narrative deficits. Their stories are often shorter and less complex in terms of use of
subordinate clauses. In addition, sentence length may be shorter (Botting 2002;
Ketelaars et al. 2012, 2016).

Combining these difficulties, narrative discourse skills seem to be particularly
impaired in children with PLI. Despite this, there are indications that narrative skills
may improve over time, although some impairments are persistent in nature
(Ketelaars et al. 2016). The main issue with the narrative impairments of children
with PLI is that they do not seem to be specific to children with PLI. For instance,
Norbury and Bishop (2002) found a high degree of overlap between the discourse
skills of children with high functioning autism, SLI and PLI. Moreover, there is
wide variation in narrative performance in children with PLI, with some children
displaying average narrative skills, whereas others are severely impaired. This may
very well be the result of differences in their pragmatic profiles. For example, word-
finding difficulties may affect narrative performance on a different level compared
to difficulties understanding the needs of a listener.

As conversation requires many of the skills mentioned in relation to narrative
performance, similar impairments can be found in that realm. However, unlike nar-
rative tasks, conversation includes an active partner. As such, conversation taps into
other skills as well, such as the ability to initiate, react and sustain the flow, take
turns, manage topics, and repair conversation if necessary. There are many indica-
tions that children with PLI struggle with these skills. The common denominator in
this is the notion that the initiations and reactions of these children often seem inap-
propriate. For instance, similar to narrative discourse, a child with PLI may give too
little or too much information during conversation (Bishop and Adams 1989). The
following transcript of a chat between a therapist (A) and an 18-year-old with PLI
(C) exemplifies this form of inappropriateness. Instead of answering the question,
the child provides very specific geographical, historical and architectural
information.

A: Did you have a nice weekend?

C: Yes. We went to (...). There is a summer house with a triangle, A-model.
(...) is close to Enschede, Zutphen and Winterswijk. Those are in the
province Gelderland. And the twelfth province is Flevoland. Flevoland
only joined when The Netherlands started. In history, The Netherlands
only had eleven provinces. And there are also castles.

The inappropriateness of conversation may of course be the result of limitations
of language expression or comprehension. However, Bishop et al. (2000) showed
that trained raters are able to distinguish inappropriate responses that are the result
of these limitations from those that cannot be explained by limitations of language
expression or comprehension and may be considered to be more pragmatic in
nature. Closely related to this is the lack of appropriate reactions to the initiations of
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others. Children with PLI often fail to produce appropriate turns during conversa-
tion. Consider, for example, the following transcript:

A: Our cat caught a frog near the pond.

C: What color dress did you wear?

Although the child recognizes the need to produce a turn in this exchange, his
utterance is completely inappropriate as a response to the adult’s statement. Similar
impairments can be seen in topic management, with children either failing to keep
on track with a specific topic or refusing to change topics despite initiations by con-
versational partners.

More evidence for a specific conversational impairment concerns the violation of
turn-taking during conversation. Whereas conversation is usually an interchange of
initiations and reactions to those initiations, an individual with PLI may have diffi-
culty understanding and providing cues for turn-taking. As a result, conversation
may frequently experience verbal overlaps between both conversational partners.

In addition to the limited or inappropriate informational content of initiations
and reactions, individuals with PLI may also use stereotyped utterances in their
conversation. These may take the form of proverbs and expressions that seem
scripted and misplaced. Unfortunately, the evidence for this largely stems from
anecdotal data.

All of the above issues lead to frequent conversational glitches, moments where
the conversational partner will have difficulty understanding the child, or will actu-
ally misunderstand what is stated. Unfortunately, children with PLI often fail to
repair these glitches, instead ignoring requests for clarification. Consider the fol-
lowing example:

How big was the dog?
Black.

But how big was it?

A little smaller than S.

And how big is S?

Q> 0 > Q »

A little smaller than a big dog.

The repeated request of the adult does not lead to full clarification by the child,
although in this instance an attempt is made.
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2.3.4 Understanding Implicit Language

One of the most important skills in communication is the ability to understand what
is not said. Like reading between the lines in conversation, one has to extract what
is meant by using cues such as intonation, mimicry and contextual features. For
instance, an utterance such as ‘I’'m really hungry’ could be a simple statement of
fact, i.e. the speaker is in a state of hunger. At the same time, it could be a suggestion
to the interlocutor to grab a bite to eat together, or an indirect request for food. The
communicative intent that motivates the utterance cannot simply be derived from
the utterance itself, as linguistic meaning alone does not determine the speaker’s
message (Horn 2004).

Although an inability to understand implicit language or problems with inferenc-
ing is a hallmark of children with ASD, anecdotal evidence has suggested that a
similar impairment exists in children with PLI (Bishop and Adams 1989). Clinical
anecdotes aside, systematic studies have failed to find evidence of a specific infer-
encing impairment in children with PLI. The ability to make inferences seems to
depend on other factors such as overall language ability. As a result, many children
with SLI also show inferencing impairments, and attempts to distinguish children
with PLI and SLI on the basis of inferencing impairments have so far failed (Bishop
and Adams 1992; Adams et al. 2009).

Understanding implicit language also hinges on the ability to comprehend idi-
oms. Consider the following exchange between a therapist (A) and a teenager with
PLI (C):

C: (Looking at the book) But there’s nothing there!

A: In this case, you need to read between the lines.

In this case, the lack of understanding is relatively harmless and may, in retro-
spect, even be considered funny. However, misunderstanding expressions such as
“the night is falling” may instead provoke feelings of confusion and even fear.

Although research is scarce, it does seem to be the case that children with PLI
have more serious impairments in idiom comprehension compared to children with
SLI (Grunwell 1998; Kerbel and Grunwell 1998). The extent of the impairment
may, however, vary as a result of the type of task employed. For instance, idiom
comprehension in children with PLI but also in children with SLI tends to be more
negatively affected during an idiom defining task compared to when children can
reenact the idiom using props (Grunwell 1998). Moreover, the reactions of children
with PLI often reveal some understanding that the literal meaning is inappropriate,
and despite differences between groups, children with PLI generally show a high
rate of appropriate interpretations. Overall then, care should be taken not to under-
estimate children with PLI in regard to idiom comprehension. At the same time
other factors such as language ability, memory skills and theory of mind should be
taken into account when judging idiom comprehension.
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Finally, children with PLI may experience difficulty understanding words with
multiple meanings (Bishop 2000), such as the word ‘break’. This can be the result
of reduced ability to analyze and deduce meaning from contextual cues. However, a
specific deficit has not been proven in individuals with PLIL

2.4 Delineating PLI from Language Disorders

As reflected by its categorization as a communication disorder in DSM-5, PLI is
first and foremost a language disorder. The fact that it is considered an impairment
of pragmatics also suggests that other linguistic skills are (relatively) unimpaired.
This view has been a matter of discussion, though, as Rapin and Allen (1983) con-
sidered pragmatic problems in the presence of normal structural language abilities
to be a hallmark of PLI, whereas Bishop and Rosenbloom (1987) suggested PLI
could be present in children with varying structural language abilities.

The presence of impaired structural language abilities may affect pragmatic per-
formance in a negative way. For instance, children with a limited vocabulary (a
semantic skill) may have difficulties adapting their language according to the con-
text due to a lack of differentiation in their vocabulary. Alternatively, children with
limited receptive language skills may need to ask questions frequently to achieve
comprehension or may be inclined to ask fewer questions as a result of past failures
to communicate effectively. Thus, since the expression of pragmatic competence
depends on other linguistic skills, pragmatic language problems can be a secondary
consequence of limited structural language skills (Brinton and Fujiki 1993; Sahlén
and Nettelbladt 1993). The question then becomes whether there is a group of indi-
viduals whose pragmatic impairments are not the result of limited structural lan-
guage skills as is suggested by DSM-5. Although the answer to this question is not
easily found, there are several reasons why we can conclude that PLI exists sepa-
rately from other language impairments.

The first reason why PLI should be considered a separate entity is the fact that
individuals with PLI show disproportionate pragmatic problems compared to their
structural language abilities. Although individuals with PLI may show some struc-
tural language impairments, their pragmatic difficulties are greater than is to be
expected given these impairments. Related to this is the fact that there are individu-
als with PLI who do not show any structural language impairments, but whose prag-
matic impairments are significant. More important, though, is the fact that some of
the pragmatic difficulties manifested by individuals with PLI cannot be easily
explained by structural language impairments. For instance, impairments in contex-
tual awareness do not seem to be related to semantic or syntactic problems.

In conclusion, structural language impairments do not seem to offer a total expla-
nation of the profile of PLI. There are still, however, some unresolved issues regard-
ing the linguistic profile of individuals with PLI. For instance, it is still uncertain to
what degree semantic problems are part of the PLI profile. Although the affix
‘semantic’ has been eliminated from the term (Bishop 2000), and word-finding dif-
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ficulties are no longer considered essential for a PLI diagnosis, many individuals
with PLI are known to experience word-finding difficulties. Consider the following
choice of words:

Plantwatergiver — watering can

The use of ‘plantwatergiver’ for watering can is striking as there are substitutions
that the child could have used which would be more logical (e.g. bucket, container
for water). Interestingly, semantic substitutions, such as the one described above,
could actually be considered a pragmatic impairment. Instead of choosing a more
generic term, children with PLI tend to use atypical words that may actually reveal
their underlying pragmatic impairment (Ketelaars et al. 2010).

Regardless of the presence of any structural language impairments, DSM-5
clearly states that pragmatic language problems should be disproportionate to any
structural language problems. Unfortunately, distinguishing children with language
disorders from those with PLI on pragmatic language tasks has been unsuccessful
to a large extent, as children with SLI often perform poorly on pragmatic tasks too.
This is because both receptive and expressive pragmatic language diagnostics
require information processing and receptive capacities. Moreover, several longitu-
dinal studies of children with different language disorders have revealed shifts in
linguistic profiles (Conti-Ramsden and Botting 1999). As such, the profiles of chil-
dren change over the course of time, with many children getting stronger in some
linguistic areas, but worse in others.

2.5 Delineating PLI from Autism Spectrum Disorder

Many clinicians and researchers have suggested that PLI should be considered an
Autism Spectrum Disorder (ASD). Indeed, there is considerable symptom overlap
between PLI and ASD, as the examples in the previous sections have shown. This
overlap is not surprising given that impairments of the ability to initiate or sustain a
conversation, the use of stereotyped and repetitive language and a marked impair-
ment of the use of several nonverbal behaviors are all pragmatic symptoms included
in the diagnostic criteria for ASD (American Psychiatric Association 2013). This
overlap is confirmed by Botting and Conti-Ramsden (1999) who found that roughly
half of their group of children with PLI met criteria for an ASD (based on DSM-1V).
However, according to DSM-5, an ASD is diagnosed when pragmatic deficits are
present in the context of other ASD symptoms such as an impairment of social reci-
procity and the presence of restricted interests and repetitive behavior. Children
with PLI exhibit normal social reciprocity and no indications of restricted interests
and repetitive behavior.
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Evidence that there is indeed a distinction between both disorders comes from
Bishop (2000) and Bishop and Norbury (2002) who found that many children with
PLI do not show the triad of impairments in communication, social interaction and
restricted interests that occurs in ASD. In accordance with DSM-5, children with
PLI do not seem to show restricted interests and repetitive behavior in the wide
sense. However, most children with PLI do show evidence of stereotyped language,
a symptom that has been reclassified as a repetitive behavior in DSM-5. As the
required number of symptoms within this domain is two, many of the children with
PLI in the samples used by Bishop and Bishop and Norbury may actually be con-
sidered to have an ASD, according to the new criteria (Norbury 2014).

More recently, there is also some evidence that the distinction between ASD and
PLI may not be so clear cut. Reisinger et al. (2011) found similar levels of restricted
interests and repetitive behavior in children with PLI and children with ASD,
although the ASD group displayed more severe social and communication deficits.
In addition, the context surrounding the inclusion of the SCD classification in
DSM-5 muddles the boundaries between SCD and ASD. To improve the validity
and reliability of the ASD diagnosis, the American Psychiatric Association (2013)
has opted for a continuum in DSM-5 rather than the use of subcategories (see chap-
ter 3). In order for an ASD to be diagnosed according to DSM-5, both socio-
communicative deficits and stereotyped behavior and interests are required. This
contrasts with DSM-IV-R which included pervasive developmental disorder, not
otherwise specified (PDD-NOS), a diagnosis reserved for individuals with mild
ASD. In DSM-IV, PDD-NOS was diagnosed in the presence of an impairment in
reciprocal social interaction as well as an impairment in (non)verbal communica-
tion or stereotyped behaviors and interests. This change may very well result in a
loss of diagnosis for many individuals on the less severe end of the spectrum, which
can be forestalled by the SCD diagnosis for those with pragmatic deficits. First stud-
ies on the possibility of diagnostic substitution (lowering prevalence rate of ASD
combined with an increase in prevalence of SCD) (Kim et al. 2014; Regier et al.
2013) indeed show that many individuals who were diagnosed with PDD-NOS
according to DSM-IV may currently lose their ASD diagnosis, but be eligible for an
SCD diagnosis.

Regardless of its newly found status in DSM-5, PLI is currently considered to be
a condition that is intermediate between SLI and ASD. The structural language
abilities of individuals with PLI surpass those of individuals with SLI, although
children with PLI do tend to show some structural language impairments. However,
their peer interaction skills are more impaired than those of individuals with SLI
(Gibson et al. 2013) but are less impaired than those of individuals with ASD. Clinical
levels of restricted interests and repetitive behavior are generally thought to be
absent in individuals with PLIL
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2.6 Prevalence of PLI

To date, there are no clear prevalence rates of PLI. This stems mainly from the fact
that PLI has only acquired the status of a formal diagnosis since the introduction of
DSM-5. Prevalence rates of SLI and ASD (mostly PDD-NOS) are often used as a
point of reference. The prevalence rate of SLI is generally thought to lie around 7
percent (Tomblin et al. 1997), whereas the prevalence rate of ASD is 2.6 percent
(Kim et al. 2011). Concerning PDD-NOS specifically, the prevalence rate seems to
lie around 1 percent, although estimates are less clear (Kim et al. 2014). Since the
symptomatology of PLI overlaps with that of SLI and ASD, it is to be expected that
individuals with PLI are currently often included in the estimates of both SLI and
ASD. For example, Botting and Conti-Ramsden (1999) found that 22 percent of
their SLI sample could be classified with PLI, a figure that largely coincides with
Ketelaars et al. (2009).

To the present time, only two studies have investigated the prevalence of
PLI. Ketelaars et al. (2009) found a prevalence rate of 7.5 percent in a community
sample of four year olds. Since many children gradually received a diagnosis of
language disorder or ASD, their results may have been an overestimate of the actual
PLI prevalence rate. A much lower prevalence rate of less than one percent was
obtained by Kim et al. (2014) in their community sample of school-aged children.
However, as screening for SCD was conducted using a screening questionnaire
designed for ASD, this estimate should be interpreted with caution. Moreover, as
PLI often goes undetected in standardized assessments (Conti-Ramsden et al. 1997),
both studies should be regarded as a first attempt to shed more light on the preva-
lence of PLI.

A complicating factor is the finding that the (linguistic) profile of children with a
diagnosed language/communication disorder as well as the profile of children with
ASD changes with age (Conti-Ramsden and Botting 1999; Bishop and Norbury
2002; Howlin et al. 2000; Geurts and Embrechts 2008). This implies that children
who initially fall within one diagnostic category may later be diagnosed with another
disorder. Concerning PLI, the developmental blurring may lead some children to fit
the profile of children with SLI later in life. Instead, if repetitive behavior increases,
they may fit the profile of children with ASD. Unfortunately, longitudinal research
on the profiles of children with PLI is scarce.

2.7 Etiology, Prognosis and Impact of PLI

As with the prevalence of PLI, knowledge of the etiology of this disorder is ham-
pered by the lack of clarity surrounding the demarcation between PLI and other
disorders. Overall, research tends to show a hereditary factor in social communica-
tion difficulties, although most of the studies have been performed in ASD samples.
For example, in the broader ASD phenotype, pragmatic language problems seem to
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be prevalent, with siblings of children with ASD showing an increased rate of prag-
matic difficulties (Taylor et al. 2013). While this indicates the likelihood of a genetic
factor, research is still in its infancy. Moreover, candidate genes that have been
studied do not seem to be specific to PLI as they have also been identified in intel-
lectual disability, ASD, SLI and other disorders (Vernes et al. 2008). However, there
has been some progress in distinguishing between genetic markers for structural
language problems and pragmatic language difficulties (Lee et al. 2012).

Although hard evidence is lacking surrounding the prognosis of children with
PLI, there are clear indications that pragmatic language problems typically persist
into adulthood (Whitehouse et al. 2009). As for the impact of PLI, it seems that
pragmatic difficulties are a risk factor for emotional and behavioral difficulties
(Ketelaars et al. 2010). Many children with pragmatic language problems experi-
ence problematic peer relationships (Ellis Weismer 2013) and are at risk of bullying
(Conti-Ramsden and Botting 2004). This is not surprising given the fact that prag-
matic impairments affect social participation in a negative way. The resulting social
isolation may ultimately lead to a higher risk of mental health problems (Goodyer
2000). Further research is needed to establish the long-term impact of PLI on indi-
viduals who receive a childhood diagnosis of the disorder.

2.8 Cognitive Profiles in PLI

There is a dearth of research on cognitive profiles of individuals with PLI. Some
findings point to deficits in theory of mind (ToM) or social cognition (Shields et al.
1996). This is the knowledge that people may have intentions and ideas that differ
from one’s own mental states. This socio-cognitive impairment can also be seen in
individuals with ASD, making it even more difficult to achieve a differential diag-
nosis of SCD. However, ToM is closely related to linguistic skills and most ToM
tasks require relatively high competence in language (Bloom and German 2000).
So, the presence of ToM deficits may be related ultimately to language deficits in
children with PLI. In addition, ToM deficits are seen in other diagnosed samples,
including individuals with hearing impairments and individuals with SLI, and are
by no means specific to the PLI population.

2.9 Diagnostic Assessment

Due to lack of uniformity in terminology and specificity of diagnostic criteria, there
are no guidelines for the diagnostic assessment of PLI. A further complicating fac-
tor is the finding that standardized tests generally fail to tap into the main difficulties
of individuals with PLI (Botting et al. 1997). These difficulties tend to become vis-
ible during dyadic exchanges with others, whereas standardized assessments usu-
ally consist of pen-and-paper assessments conducted within a specific set of rules
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with little engagement of the clinician (Adams 2002; Volden et al. 2009). Typically,
individuals with PLI tend to perform better in standardized assessments, resulting in
an overestimation of pragmatic skills (Adams and Lloyd 2005). Explicit instruction
and behavioral tasks differ from everyday communication in which language com-
prehension mostly involves ‘reading between the lines’ and follows implicit rather
than explicit rules. As is the case in individuals with ASD (Tesink et al. 2009), indi-
viduals with PLI may in fact be capable of using context during language process-
ing when explicitly instructed to do so. It has been found, for example, that only a
minority of children with pragmatic impairments identified through questionnaires
yield poor scores on tasks designed to assess pragmatic skills (Conti-Ramsden et al.
1997). For this reason, clinicians should adopt an approach that is wide in scope and
includes standardized assessments as well as informal conversational analyses.

In the next sections, we will provide some examples of questionnaires and tasks
that are often used in diagnostic assessment. For a comprehensive review of diag-
nostic tools, we refer the reader to Adams (2002), Norbury (2014), and Russell and
Grizzle (2008).

2.9.1 Questionnaires and Checklists

In terms of screening, the Children’s Communication Checklist (CCC; Bishop
1998) and its successor the Children’s Communication Checklist-2 (CCC-2; Bishop
2003) are probably the most widely used questionnaires in the linguistic field. The
CCC-2 is specifically designed to check for pragmatic language problems in chil-
dren with an identified SLI. It consists of 70 items categorized into ten scales. Eight
of these scales measure structural and pragmatic language skills, while the other
two address issues that are typical of an ASD. Through the use of the Social
Interaction Deviance Composite (SIDC), pragmatic impairments can be weighed
against possible structural language impairments. Whereas a positive score would
indicate relatively intact pragmatic language relative to impairments of structural
language skills, a negative score would point to pragmatic impairments in the pres-
ence of normal structural language skills. Although the CCC-2 provides an oppor-
tunity to check whether pragmatic skills are in line with structural language skills,
it has had limited success in finding specific profiles for specific disorders (Norbury
et al. 2004).

A universal problem with questionnaires is low inter-rater reliability. Pragmatic
language ratings for the same child typically yield different results depending on the
person who completes the questionnaire, for instance, the parents or teacher of a
child (Bishop and Baird 2001). This discrepancy might be the result of the different
contexts in which the informants normally interact with the child. Therefore, care
should be taken to collect data in all relevant contexts.

Relatively new are self-reports on pragmatics like the CC-Self Report (Bishop
et al. 2009), a 70-item questionnaire that is suitable for older children, adolescents
and adults who speak in sentences and have a reading age of at least ten years. In
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line with the CCC-2, fifty behavioral statements focus on communicative weak-
nesses and twenty statements focus on communicative strengths. The scores result
in three composites: Language Structure; Pragmatic Skills; and Social Engagement.
As a lack of self-awareness may result in overestimation of one’s communicative
competence, some items are rated on the feedback the informant has received from
other people (e.g. “People tell me that I talk too much”). Although it may be ques-
tioned whether this solves all the self-awareness issues, the results do provide infor-
mation on the experiences of the individuals themselves, thereby increasing therapy
adherence.

2.9.2 Structured Observations and Standardized Assessments

When screening suggests the presence of a pragmatic problem, more in-depth
assessment is necessary. In this regard, structured observations are a useful option
to assess pragmatic skills in a naturalistic environment. These observations include,
but are not limited to, the Communication and Symbolic Behavior Scales (Wetherby
and Prizant 2002), the Early Social Communication Scales for younger children
(Mundy et al. 2003), and the Yale Pragmatic Profile (Schoen and Paul 2009) for
older children.

Additionally, standardized assessments can provide a speech and language thera-
pist with important information regarding pragmatic impairments. For instance, the
Test of Pragmatic Language-Second edition (TOPL-2; Phelps-Terasaki and Phelps-
Gunn 2007) assesses a wide variety of pragmatic skills. However, as stated earlier,
the problems of children with PLI are typically hard to detect in standardized assess-
ments. As such, it is recommended that the results of standardized assessment
should be supplemented with informal assessments in the form of narrative analysis
and conversational analysis. Both narrative assessment and conversational analysis
are generally considered to be ecologically valid due to the high demands of the
task. As such, they do tend to detect the impairments of children with PLI.

Regarding narrative analysis, there are several instruments available, including
the Renfrew Bus Story (Renfrew 1997) and the Expression, Reception and Recall of
Narrative Instrument (ERRNI; Bishop 2004). Regarding conversational analysis,
diagnosticians generally depend on qualitative data from unstructured conversa-
tions. While these provide a rich source of information from both a diagnostic and
therapeutic standpoint, they are also very time consuming and have had variable
success with regard to inter-rater reliability. Moreover, there are no norms, and
results may vary depending on the context in which the conversation takes place.
Despite these issues, informal assessments generally provide a more comprehensive
and realistic view of everyday language, which is important for both diagnostic
assessment and for setting therapeutic goals.

Although both narrative analysis and conversational analysis offer more in-depth
information on the pragmatic abilities and impairments of children, analyses so far
have failed to find a specific profile by means of which children with PLI can be
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identified. This may be caused by the complexity of the tasks, as narrative tasks as
well as conversation tap into linguistic, cognitive and pragmatic abilities (e.g. the
ability to convey a coherent sequence of events, the use of cohesive devices, the
ability to give key information, the ability to understand the listener’s needs), as
well as semantic and syntactic abilities.

An alternative option for diagnostic assessment is planned elicitation techniques
(Adams 2002). Typically, these techniques collect language samples through the use
of toys or pictures as prompts. However, once again there has been limited success
in finding specific profiles in children with PLI and research on the reliability of
these techniques is scarce.

Other assessments designed to assess pragmatic skills examine idiomatic com-
prehension, inferencing, the use and comprehension of figurative language and ref-
erential communication. Several instruments are available for use in a wide range of
ages, such as the Understanding Ambiguity test (Rinaldi 1996), the Understanding
Metaphoric Expressions subtest of the Test of Language Competence (Wiig and
Secord 1989), and the Non-literal Comprehension subtest of ACE (6-11) (Adams
et al. 2001).

For the adult population, the Social Skills Performance Assessment (SSPA;
Patterson et al. 2001) may prove useful. The SSPA consists of three role plays con-
taining a social issue and clients are rated on their level of facial expressions, clarity,
focus, fluency and social appropriateness. The SSPA has been proven to be a reli-
able instrument and is able to distinguish between adults with and without schizo-
phrenia (Patterson et al. 2001) and with and without ASD (Verhoeven et al. 2013),
but not much is known about the potential of the SSPA to distinguish adults with
PLI from typical individuals or individuals with other impairments. In order to
enhance therapeutic motivation, it might be useful to ask the client to judge them-
selves as well. This may also serve as an indicator of the client’s level of insight into
their difficulties.

2.9.3 Differential Diagnosis

With the exception of the CCC-2, diagnostic assessment tools are not specifically
designed for individuals with PLI. In addition, because they tap into pragmatic
skills, they are generally not able to differentiate between individuals with PLI and
individuals with ASD. Since there is little evidence that the pragmatic language
impairments of both groups can be differentiated, diagnostic assessment will need
to focus on the one defining difference between the two disorders, that is, repetitive
behavior and restricted interests. Assessment will thus typically include ASD mea-
sures such as the Autism Diagnostic Observation Schedule (ADOS; Rutter et al.
2002) and/or the Autism Diagnostic Interview Revised (ADI-R; Rutter et al. 2005).
The ADOS has the added benefit that it is designed to assess social communicative
deficits in individuals with ASD in the diagnostic assessment protocol using elicita-
tion procedures. Moreover, it assesses most of the skills that relate to the symptoms



48 M.P. Ketelaars and M.T.J.A. Embrechts

of SCD as described in DSM-5: breadth of communicative purposes, conversational
skills and narrative skills. It also includes a rough measure of repetitive behavior
and restricted interests. Unfortunately, the reliability of the repetitive behavior and
restricted interests subscale is low, and depends on observation during the test
administration. As such, in order to exclude ASD as a diagnosis, a comprehensive
assessment of developmental milestones needs to be undertaken.

As well as discounting ASD, the possibility of a language disorder should be
excluded. To this end, a comprehensive language assessment should be undertaken,
including measures of phonology, vocabulary (receptive and expressive) and syn-
tax. This will make it possible to establish whether pragmatic language skills are in
fact disproportionally affected, or whether they are in line with structural language
skills. When these skills are affected too, therapy should focus on both sets of lan-
guage skills: the structural skills to build a stronger basis for the use of language,
and the pragmatic skills to ameliorate the pragmatic impairments.

2.9.4 Cultural Diversity in Diagnostic Assessment

To date, there has been little research into cultural aspects of PLI. As with other
disorders, it is to be expected that the disorder will be present in all cultures.
However, pragmatic customs vary as a function of culture. For instance, an indi-
vidual’s role in society and customs surrounding the use and interpretation of sar-
casm, directness or formality affect the communicative style of any given person
(Enfield 2009). As such, PLI may very well manifest itself differently in different
cultures. As a diagnosis of PLI is made solely on the basis of pragmatic functioning,
clinicians should be especially sensitive to the notion that culture permeates all
communication. For instance, whereas making eye contact during communication
is considered normal in Western society, children in rural Kenya are taught not to
make eye contact with adults in an authoritative position (Carter et al. 2005). But
even in Western society it is difficult to quantify eye contact in terms of what is
normal and abnormal. Both the amount of experience children have in different
cultures (e.g. contact with adults) as well as differences in what is considered good
communicative practice in different cultures (e.g. the amount of speech which is
considered appropriate) should be taken into consideration. Also, one should be
aware that there is a paucity of culture-fair assessment in general, but especially
when it comes to pragmatic language skills. An exception to this is the Diagnostic
Evaluation of Language Variation (Seymour et al. 2003) which offers norms for
native speakers of African American English.

There are also indications that language impairments in general are underdiag-
nosed in children with a low socio-economic status (Bishop and McDonald 2009).
It remains unknown whether this is caused by a reluctance of parents to seek help,
a lack of concern, or whether clinical services are lacking in rural regions.
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2.10 Treatment

Currently, there is little hard evidence that pragmatic skills of individuals with PLI
can be improved through therapeutic intervention, even though speech-language
therapy is often used with these clients. It should be stated that systematic research
on effective treatments for individuals with PLI is still in its infancy. This is due in
part to limited knowledge of symptom manifestation in this group. Most studies
investigating therapeutic effects on pragmatic skills have been conducted on other
populations. Although they have found beneficial effects, it may be questioned
whether similar results can be achieved with individuals with PLI. With the inclu-
sion of SCD in DSM-5, it will become easier to develop treatment protocols tailored
to the specific needs of these individuals, although it will remain difficult to develop
protocols that are ecologically sound and foster generalization to daily life. A com-
plicating factor is the fact that individuals with PLI form a heterogeneous group,
with many different clinical profiles falling under PLI. It is questionable whether all
individuals with PLI will benefit equally from standardized treatment protocols
(Gerber et al. 2012).

The main issue in the treatment of PLI is the limited availability of diagnostic
assessment tools which are sufficiently sensitive to measure (meaningful) change in
social communicative skills (Gerber et al. 2012). Most current diagnostic tools are
designed to assess problems in a categorical fashion, i.e. they determine whether
there is indeed an impairment. In order to evaluate the effectiveness of a treatment,
we need more diagnostic tools that offer fine-grained assessment of pragmatic skills
and that document changes in these skills across different contexts (classroom,
playground, at home).

Despite the difficulties mentioned above, several single case studies as well as
small group studies suggest the possibility of ameliorating the impairments of chil-
dren with PLI (Adams et al. 2005; Adams et al. 2006; Merrison and Merrison 2005).
Most of these studies report on interventions which have been developed by experi-
enced speech and language practitioners in the field. These practitioners combine a
direct approach (fostering remediation of impairment within the child) with an indi-
rect approach (adaptation of the context in order to match the needs of the child).
Although the implementation of these interventions is often based on the individual
profile of the children, they typically address a mixture of skills related to social
interaction, social cognition and linguistic functioning (Adams et al. 2006). This
framework is based on the notion that pragmatics encompasses the ability to adapt
language according to the social setting, which requires socio-cognitive understand-
ing as well as linguistic skills.

In order to promote social skills and socio-cognitive understanding, individuals
with PLI can be taught social rules, and behavior that is typical for a certain situa-
tion. For younger children, social behavior can be fostered through play, whereas
older children or adults may benefit more from role play, social stories and games
on topics of interests, such as a hobby or a favorite game or TV show. Social stories
describe a specific activity and the behavior expectations that are associated with
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that activity. Moreover, (socio)cognitive intervention can also focus on understand-
ing inference, using cartoon stories to introduce metaphors and hidden meanings in
language.

Unfortunately, in the past, training focused on social skills has received limited
success, at least in individuals with ASD, although some studies have shown that
children may feel more social support from classmates at school (Barry et al. 2003).
In addition, results with regard to social stories are equally doubtful, even though
they are widely used in intervention (Sansosti et al. 2004).

The main issue with treatments aimed at social interaction and social cognition
is that they typically fail to focus on the description of linguistic behavior and the
dynamic, reciprocal nature of interaction (McTear and Conti-Ramsden 1992).
Interventions at the linguistic level include, but are not limited to, turn-taking skills,
topic management, conversational skills and narrative skills. Verbal coaching may
prove effective to prompt and demonstrate a conversational principle, such as turn-
taking or teaching politeness. Interventions relating to conversational skills have
been shown to have modest success (e.g. Adams et al. 2006; Timler et al. 2005;
Merrison and Merrison 2005; Willcox and Mogford-Bevan 1995). Training of nar-
rative skills can take the form of explicitly teaching the structure of narratives using
Wh-questions (who-what-when-where-how/why). This structure facilitates story
comprehension as well as storytelling, but can also be useful during conversation in
order to stay on topic. Intervention at the linguistic level can be extended to a wider
area including linguistic processing. For example, if word-finding difficulties are
present, therapeutic principles based on a combination of elaboration (i.e. activating
semantic networks that are associated with a word) and retrieval facilitation can be
embedded in the intervention. This has been proven effective in children with PLI
(McGregor and Leonard 1995). In addition, training compensatory strategies such
as describing the word, using a different word from the same semantic network,
pointing, or drawing is useful. Using these strategies, the flow of conversation can
be maintained, and the child will experience feelings of control instead of
frustration.

Interventions such as the ones described above typically apply a variety of tech-
niques including direct instruction, modeling, role-playing and scripting. Although
a blend of techniques is necessary in order to maximize treatment outcome, this
makes it difficult to draw any conclusions as to the pivotal elements that foster
improvement in individuals with PLI.

Recently, there has been an increase in intervention studies on individuals with
PLI. A promising treatment protocol specific to the PLI population is the Social
Communication Intervention Project (SCIP; Adams et al. 2012). SCIP is an indi-
vidualized treatment focusing on linguistic, pragmatic and social skills that are
based on parent/teacher information. A first randomized controlled trial shows that
SCIP yields changes in conversational skills. Moreover, both parents and teachers
reported improvements in socio-communicative skills even at a six month follow
up, although this could also be attributed to bias, since parents and teachers were not
blind as to the treatment the children were receiving. An additional benefit of SCIP
is that both parents and teachers perceived the contact with speech-language
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therapists to be valuable and beneficial to their own interactions with the children
(Baxendale et al. 2013). Moreover, the contact may foster generalization of treat-
ment principles to other environments, benefiting treatment outcome.

A second promising line of investigation is computerized treatments for specific
social communicative skills. With technological advances on the rise, we will see
more of these in the near future. Already a study by Murphy et al. (2014b) has dem-
onstrated the success of these treatments in fostering perspective-taking and prag-
matic skills such as the use of complex information-seeking questions. Interestingly,
Murphy’s study also showed a positive outcome for children who were coupled with
a more communicatively-skilled peer, indicating the possibility of peer-mediated
therapy. As computerized treatments are generally attractive and fun for children,
these could prove to be a valuable extension to other forms of therapy. The advance-
ment of apps, blended treatment and speaking robots can also be seen in this light.
Although there is limited data available on the actual benefits, they all provide the
person with PLI ways in which to practice their limited skills in a safe environment
which resembles everyday life.

2.11 Summary

AsPLIhasonly recently been added to DSM-5 under the term Social Communication
Disorder (SCD), we know little of its exact symptom manifestation, its relation to
other language disorders and to ASD, good diagnostic practices and effective treat-
ments. DSM-5 states that SCD is diagnosed if individuals show deficits in the use of
communication for social purposes, the ability to change communication according
to context, the ability to adhere to conversational and narrative rules and the ability
to understand implicit language. Although there are studies showing specific impair-
ments in these areas for individuals with PLI, systematic research is largely lacking.
As such, discussion of the validity of PLI as a separate entity is not yet resolved.
Future research should be aimed at identifying the exact symptoms of individuals
with PLI, and uncovering the underlying cognitive mechanisms involved, as this
may enhance our understanding of etiological factors. In addition, there is need for
more longitudinal studies which are aimed at the developmental aspects and prog-
nosis of PLI, especially in adolescents and adults.

Concerning diagnostic assessment of PLI, a broad approach is advised in order
to exclude the possibility of an underlying language disorder or an autism spectrum
disorder. Unfortunately, although there are several instruments available, none of
the instruments are tailored to individuals with PLI. In addition, many tests fail to
detect the problems individuals with PLI struggle with. There is a need for more
valid and reliable instruments with specific norms for individuals with PLI. Moreover,
in order to be able to monitor outcome, these instruments will need to be sensitive
to measure change. The development of observational assessments may be espe-
cially useful in this regard as they provide us with the opportunity to collect ecologi-
cally valid data without losing the benefit of standardization. These observational
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assessments may include parent-child interaction, but also peer-peer interaction and
play interaction (Cordier et al. 2013), as children with PLI are known to experience
specific difficulties within the realm of social interaction.

With regard to interventions, there is some evidence that intervention may indeed
ameliorate impairments of individuals with PLI. In order to optimize treatment out-
come, interventions need to be tailored to the individual and should ideally include
several techniques to demonstrate, explain and generalize pragmatic skills.
Unfortunately, we are sorely lacking in systematic research on effective interven-
tions. With that in mind, treatment recommendations are tentative at best. After
establishing sensitive instruments that can measure change, more rigorous research
should be undertaken, focused on the magnitude of treatment effects, the key ingre-
dients responsible and on the ability to foster generalization. As a starting point, it
may be beneficial to learn from evidence-based interventions for individuals with
ASD and SLI, although care needs to be taken to ensure that these interventions are
tailored to the needs of the SCD population. As far as technological devices are
concerned, they are in an experimental phase and it is too early to arrive at recom-
mendations for clinical practice.
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Chapter 3
Autism Spectrum Disorder

Joanne Volden

Abstract Pragmatic language impairments are universal in autism spectrum disor-
der (ASD) but specifying their exact nature has proven to be difficult. This chapter
briefly traces the history of investigation into pragmatic skills in ASD, and reviews
current research in three major areas: the development of communicative speech
acts, the management of conversations, and the ability to adjust one’s language to
meet the needs of listeners and situations. More sophisticated discourse such as
generating narratives is briefly discussed. In general, speakers with ASD are likely
to display problems in all of these areas, but pragmatic profiles vary tremendously
from one person to the next. At present, no single constellation of skills or impair-
ments can be considered to be characteristic of ASD. The chapter concludes by
mentioning some of the issues that should be targeted in future research.

Keywords Autism spectrum disorder ¢ Context ¢ Conversation ¢ Conversational
repair * Pragmatics ® Register ® Speech act * Topic management ® Turn-taking

3.1 Introduction

Autism Spectrum Disorder (ASD) includes a range of neurodevelopmental condi-
tions that are characterized by impairments in social communication and social
interaction and by the presence of repetitive and stereotyped interests and behaviors
(American Psychiatric Association 2013). The prevalence of ASD is currently esti-
mated at one in 68 children, making it one of the most common developmental
disorders (Centers for Disease Control 2015). The above definition reflects the most
recent refinement of diagnostic criteria and emphasizes that the universal communi-
cative impairment in ASD lies in the area of social, rather than structural communi-
cation. In other words, the central communication impairment in ASD is in the use
of communication skills to navigate social situations, an area known as pragmatics,
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rather than in a person’s ability to articulate sounds or form words and grammati-
cally correct sentences. The emphasis on pragmatic dysfunction should not be inter-
preted to mean that speakers with ASD will not have concomitant linguistic
problems. Many will also display difficulties in formulating syntactically correct
sentences and in academic skills that rely on language competence. Rather, the
focus on pragmatics highlights that even in those who have no apparent problems in
sentence structure or vocabulary, impairments in the socially appropriate use and
understanding of language remain.

This chapter aims to describe our current state of knowledge about pragmatic
dysfunction in ASD. First, though, it is important to outline the scope of communi-
cative behaviour that is encompassed by ‘pragmatics’. The American Speech-
Language-Hearing Association (2015) describes pragmatics as involving three
major skills: (1) using language for different specific purposes such as greeting,
requesting, commenting, protesting, etc.; (2) following implicit conversational
rules, such as taking turns in a conversation; introducing, developing, switching and
terminating topics; and repairing conversational breakdown; and (3) changing one’s
language to suit the needs of a listener or the situation. Examples of switching lan-
guage to meet situational needs include speaking differently to a baby than to an
adult and including only new information in an utterance rather than information
that the speaker knows to be shared with the listener. This chapter is organized
around the above three skill areas. Research in ASD that focuses on one or more of
these areas will be reviewed, with the aim of providing the reader with a current
description of what we know about pragmatic skill in speakers with ASD.

3.2 Speech Acts

Speakers use language for a number of specific purposes such as greeting, request-
ing, commenting, protesting, persuading, and so on. These specific purposes or
functions are known as speech acts. Wetherby and Prutting (1984) provided evi-
dence of impairment in speech act development in four children with ASD. Detailed
analysis of child-initiated utterances in a language sample revealed that the children
with ASD were never observed to request information, to show off, to acknowledge
others or to comment. In contrast, the language-matched typically developing chil-
dren displayed all of those intentions and several more, including labelling referents
and accompanying actions with sound effects. Spurred to investigate further,
Wetherby (1986) proposed that children with ASD developed early speech acts in a
sequence that was different from that displayed in typical development.

In early development, speech acts can be broadly classified into three categories:
(1) behaviour regulation — communicative acts intended to direct another person’s
behaviour such as requesting an object, (2) social interaction — acts designed to
draw attention to oneself so as to get a person to look at, notice or comfort the
speaker, and (3) joint attention — acts that direct attention to an object so that the
person will look at or notice something of interest (Wetherby 1986). Instead of
emerging simultaneously, as they do in typical development, Wetherby (1986)
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suggested that these types of communicative acts emerged sequentially in children
with ASD. The easiest speech act, and the earliest one to emerge, is behaviour regu-
lation and the most difficult and latest to emerge is joint attention. This sequence of
development was supported for children with autism aged 2—4 years (Wetherby
et al. 1998) and more recently for younger children aged between 12 and 18 months
(Wetherby et al. 2007). In Wetherby et al.’s (2007) prospective longitudinal study,
semi-structured language samples were collected at 18 months. When rigorous and
reliable diagnoses were made at age three, 50 children with ASD were compared to
23 developmentally delayed children for whom ASD had been ruled out, but who
were matched on age and cognitive developmental level. The children with ASD
were comparable on the number of behavioural regulation acts, slightly lower on
acts for social interaction and significantly lower on acts for joint attention.

Stone and Caro-Martinez (1990) also supported this sequence of development.
They observed spontaneous communication of 30 children with ASD, aged
4-13 years, in school settings and found that utterances directed to social functions
were less sophisticated than those directed to regulating behaviour. For example, in
this age group, basic social functions like getting attention and social routines were
well established, but more sophisticated acts like ‘commenting’ were less well
established. Stone and Caro-Martinez (1990) suggested that the ability to comment
might be a pivotal communicative act, the achievement of which would facilitate
acquisition of other, more sophisticated communicative functions.

Ziatas et al. (2003) also examined speech acts in children with ASD. They inves-
tigated whether the language of 6-8-year-old speakers with ASD would refer to
abstract mental states as frequently as the language of children with specific lan-
guage impairment (SLI) or the language of typically developing (TD) children.
Language samples were collected from 24 children in each group, using a common
set of toys in a gently structured interaction with the examiner. Children with ASD
were less likely to refer to abstract mental phenomena, such as thoughts and beliefs,
than their language-matched controls with SLI or their age-matched TD controls.

Overall, children with ASD appear to be selectively delayed in speech act devel-
opment when compared to language-matched controls. The ability to express social
functions has been shown to develop more slowly than the ability to direct others’
behaviour. Because the negative impact of asynchronous development of early piv-
otal social skills is likely to escalate over time, Wetherby et al. (2007) suggest that
five core social communication impairments — gaze shift, gaze/point follow, rate of
communication, acts for joint attention and inventory of gestures — typically present
in the last half of the second year of life, be considered as crucial targets for early
intervention.

3.3 Conversational Management

A typical conversation involves at least two people sharing ideas about one or more
topics. Generally, conversations are characterized by an overall balance of recipro-
cal turns and seamless topic shifts. For example, two friends could easily begin a
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conversation by talking about cooking dinner and end up discussing a recent movie,
and only on reflection be able to identify how one topic had led to the next. Until one
consciously traces how the topics changed, the movement from one topic to the next
is smooth, causing no disruption in the flow of conversation. Also, consider how
you know when it is your turn to speak and when to listen. What prompts you to
realize that your conversational partner has finished his or her turn and is ready for
you to contribute? Occasionally, conversations break down and need to be repaired.
For example, think about the last time you tried to understand someone’s directions
for locating their residence while noisy cars drove by. It is not unusual to need to ask
for a clarification of portions of what the speaker said. All of these skills are second
nature to competent communicators, but each requires substantial social and com-
munication skill.

Conversational language impairments in children with ASD have been noted
since the earliest descriptions of the condition. For example, communication of
children with ASD has been described in clinical case reports as ‘peculiar and out
of place in ordinary conversation, irrelevant’ (Kanner 1946: 243), ‘formal, demon-
strating a lack of ease in the use of words’ (Rutter 1965: 41), ‘stereotypic, inappro-
priate’ (Bartak et al. 1975: 137), and ‘metaphorical’ (Cantwell et al. 1978: 347).
These descriptions resonate with families who have members with ASD and with
clinicians who work with this population, but are too vague to identify the source or
specify the nature of conversational impairment. Despite widespread recognition
that effective conversation presented substantial challenges to speakers with ASD
(Frith 1989; Paul 1987; Tager-Flusberg 1989), empirical research to investigate
those challenges lagged behind (Capps et al. 1998). Early studies that were empiri-
cal were often characterized by small sample sizes, and composed of participants
with widely varying chronological and mental ages. Such wide variability may
mask important developmental differences because the sample covers such a large
range of developmental levels. Many studies also suffered from a failure to use a
control group. When comparison samples were used, they were often matched only
on mental age which does not control for potential differences in expressive lan-
guage development.

The following sections summarize the research conducted with speakers with
ASD in three major areas of pragmatic conversational management: taking turns;
topic maintenance and development; and conversational breakdown and repair.

3.3.1 Taking Turns

Difficulties with taking turns in conversation have been documented in speakers
with ASD. Early reports remarked that children with autism either failed to respond
to a conversational initiation or responded in a non-topically related way (Ball 1978;
Curcio and Paccia 1987; Tager-Flusberg 1982). Research on the failure of children
with ASD to take conversational turns will be discussed in this section. The tendency
of these children to respond in a non-topical way will be addressed in Sect. 3.3.2.
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Capps et al. (1998) collected semi-structured language samples, in a school
setting, from fifteen 11- to 12-year -old children with ASD and 15 developmentally
delayed control children matched on language skill. They found that the children
with ASD responded to questions less often than their language-matched controls.
Eales (1993) reported a similar finding in adults. A significantly greater number of
‘empty turns’ was found for adults with ASD as compared to control adults matched
on verbal IQ (VIQ), nonverbal IQ (NVIQ), chronological age (CA) and receptive
vocabulary. Eigsti et al. (2007) collected language samples from young children
aged 3-6 years during free play with the investigator. They found that verbal chil-
dren with ASD were significantly more likely to ignore an adult’s conversational
overture than groups of control children matched on receptive vocabulary and
NVIQ.

In none of these reports, however, was the proportion of ‘empty turns’ or ‘ignor-
ing’ an overture studied. The highest ratio of failing to respond was approximately
20 % of the utterances (Capps et al. 1998), while other investigations revealed pro-
portions in the 3-5 % range (Eales 1993; Eigsti et al. 2007). While the impact on a
conversational partner of a relatively small amount of atypical behaviour can still be
substantial (Paul et al. 2009; Mitchell and Volden 2015), these proportions also indi-
cate that speakers with ASD do participate in conversation and take their conversa-
tional turn, a majority of the time.

3.3.2 Topic Management

As noted above, participants in a conversation expect that conversational topics will
be maintained and developed and that conversational flow will not be disrupted.
One particularly disruptive phenomenon is the use of neologisms. Neologisms are
words that are understood only by the speaker. They are ‘non-words’ or words that
are obviously ‘peculiar’ (Le Couteur et al. 1989). Kanner (1946) included the use of
neologisms in his description of the language of speakers with ASD, and Rutter
(1965) noted that some children ‘made up their own words for things’ (41). For
example, one young man in our clinic described a particular stretch of winding road
as the ‘kellogs nahavities’. The young man’s mother noted that her son always
volunteered that they were driving on the ‘kellogs nahavities’ when they were on
that stretch of road, and that no-one else in her family had ever heard or used that
particular term.

Volden and Lord (1991) investigated the occurrence of neologisms in the lan-
guage of speakers with ASD. Forty children with ASD aged 6-18 years were
matched with control children on the basis of verbal skill and CA. Language sam-
ples were collected and transcribed. Neologisms and instances of ‘idiosyncratic lan-
guage’ (defined as conventional words and sentences used in an idiosyncratic or
highly individualized way) were identified. The speakers with ASD (both intellectu-
ally able and those with an intellectual disability) used significantly more utterances
which contained either a neologism (e.g. ‘bloosers’ to denote ‘bruises’) or an
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English word used in an unusual way (e.g. ‘siding the table’ vs. ‘clearing the table’).
Surprisingly, there were very few true neologisms, given the attention they had
drawn in early anecdotal accounts. In fact, in all the groups, the proportions of par-
ticipants’ utterances containing either of these types of error were small, with the
highest proportion of error (.016 or 1.6 %) found in the intellectually able group
with ASD. This serves as another illustration of a small amount of atypical behav-
iour having a substantial impact. One additional noteworthy finding was that the
amount of unusual word use increased in speakers with ASD with greater language
proficiency, while it decreased in typically developing and children with intellectual
disability as their language skills increased (Volden and Lord 1991).

Taking a somewhat broader look at the notion of topic management, Bishop and
Adams (1989) found that children with pragmatic language impairment could be
distinguished from children with conventional syntactic language impairment by
the rate of inappropriate utterances. They defined these as utterances that disrupted
the normal conversational flow, striking the listener as odd, unusual, unexpected, or
out of keeping with the context in some way (Bishop and Adams 1989). Instead of
relying on vague descriptions, Bishop and Adams (1989) applied detailed empirical
analysis to language samples and documented the above result. Their pioneering
efforts led to many similar investigations in the population with ASD.

Volden (2002) employed conversational analysis methods based on Bishop and
Adams (1989) to investigate the language of nine school-aged children with
ASD. Nine typically developing children, selected to be similar to the children with
ASD on NVIQ, CA and language level, served as the comparison group. As part of
another study, children were asked to describe how to go to a grocery store, a res-
taurant, and a movie. On average, 19 % of the utterances produced by children with
ASD were judged to be inappropriate in some way, compared to 2 % of the utter-
ances produced by members of the comparison group. An example of an utterance
which was judged to be inappropriate is the following:

Adult: So, you watch the movie. Then what do you do?
Child: A cabbage keeps rolling up in my head.

Capps et al. (1998) also studied the conversations of a small group (n=15) of
school-aged children with ASD and found significantly more ‘bizarre’ and ‘idiosyn-
cratic’ utterances in the group with ASD versus their language- and mental-age-
matched, developmentally delayed controls. In a short conversation about after
school activities, for example, one child offered ‘Sabre-toothed tigers can’t fly’, and
another asked the examiner, ‘What colour is your brother’s house?’, even though the
child and the examiner were unacquainted (Capps et al. 1998). Eigsti et al. (2007)
also found that 5-year-old children with ASD used more ‘discourse interrupting’
utterances than developmentally delayed children matched on intellectual skill and
typically developing children matched on CA.

Eales (1993) applied Bishop and Adams’ (1989) conversational analysis meth-
ods to 15 adults with ASD and found that they too produced significantly more
inappropriate utterances than a matched sample of adults who had a receptive lan-
guage disorder. More recently, Mitchell and Volden (2015) reported on a sample of
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20 young adults with ASD who, when simulated job interviews were analysed using
the Pragmatic Rating Scale (Landa et al. 1992; Paul et al. 2009), were shown to
exhibit more difficulties in topic maintenance than a group of matched typically
developing young adults.

Another way to study topic maintenance has been to examine contingent
responses to a conversational partner’s utterances. In typically developing children,
the ability to respond contingently to a mother’s utterance and to add new informa-
tion to develop the topic grows with the child’s advances in linguistic skill (Bloom
et al. 1976). Tager-Flusberg and Anderson (1991) investigated this skill in children
with ASD, comparing the contingency of responses of six preschoolers with ASD
to an equal number of children with Down syndrome, matched on CA and language
level (in this case, mean length of utterance). Language samples of each child play-
ing with his or her mother were collected at four-month intervals over the course of
a year. Samples were coded for whether a child’s responses maintained the topic of
the mother’s previous utterance. An example of a contingent response is ‘Right, he’s
running’ to a mother’s utterance of ‘That cat is running’. An example of a non-
contingent response from a child with ASD follows (Tager-Flusberg and Anderson
1991: 1327):

Mother: See the horse running!
Child: Look at the Susan.

On average, children with ASD were significantly more non-contingent than
children with Down syndrome. However, both groups were more contingent than
non-contingent at all times, illustrating again that atypical performance occurred
less frequently than one might think. A follow-up study by Hale and Tager-Flusberg
(2005) of a larger sample (n=57) of older children (average CA = 7.3 years) also
showed that children with ASD were more contingent in their responses than non-
contingent, and that the proportion of contingent responses grew over the course of
a year.

Adams et al. (2002) reported on conversational characteristics of 19 adolescents
with ASD as compared to 19 adolescents with conduct disorder. Their analysis
focused on how well conversational responses ‘meshed” with the preceding utter-
ance. Utterances that were tangential to the topic or that ignored the context of the
conversation were coded as pragmatic problems resulting in poorly ‘meshed’ con-
versations. The adolescents with ASD exhibited significantly more pragmatic
‘meshing’ problems than the adolescents with conduct disorder. A similar finding
was reported by Fine et al. (1994). Paul et al. (2009) also evaluated the conversa-
tions of 29 adolescents with ASD and 26 age- and gender-matched typically devel-
oping adolescents using the Pragmatic Rating Scale. Their results confirmed the
presence of topic management difficulties in the group with ASD, such as providing
irrelevant details and using irrelevant utterances.

Collectively, these studies revealed consistent and significant difficulties with the
skills required for successful topic maintenance and development in children, ado-
lescents and adults with ASD. It is important to keep in mind, though, that ASD is
also characterized by profound variability in the expression of symptoms. Some
individuals with ASD are likely to be more skilled in this domain than others.
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3.3.3 Conversational Breakdown and Repair

Conversational breakdown and the need to engage in conversational repair can
occur in any interaction. For example, background noise might render a portion of
the speaker’s message unintelligible. Alternatively, the listener might be momen-
tarily distracted and fail to attend to all or part of an utterance. In some cases, the
speaker may misjudge the listener’s prior knowledge, leading to formulation of a
message that provides too little information for the listener’s optimal comprehen-
sion. For example, a child might say ‘I have Digger and he can get out of a lot of
trouble’, assuming that every adult is familiar with the names and roles of characters
in a popular video game, as well as the structure of the game itself. Whatever the
reason, when a breakdown occurs, the listener will often signal difficulty in compre-
hension by asking for clarification. Following a request for clarification (RQCL),
the speaker needs to repair the breakdown in order for effective communication to
proceed.

In typically developing children, Alexander et al. (1997) demonstrated that the
ability to engage in conversational repair emerged early. When adults, who were
interacting with children in the pre-linguistic stage of development, deliberately
caused a breakdown by failing to satisfy the children’s requests for objects or assis-
tance, the children persisted in their attempts to communicate by engaging in repair.
Gallagher (1977, 1981) demonstrated that children as young as 2 years of age were
able to respond to adult verbal requests for clarification by modifying their vocabu-
lary or adding words or phrases to their original utterance. As one would expect,
repair behaviours grow in variety, flexibility and sophistication as language devel-
ops (Gallagher 1981).

Brinton et al. (1986) extended the examination of repair behaviours in typically
developing children to an investigation of how persistent breakdowns are managed.
They examined ‘stacked” RQCLs. A ‘stacked’ request occurs when a response to a
request for clarification is met by at least one additional request. For example:

Speaker 1: There’s a yellow fish in the sink.

Speaker 2: What? (RQCL)

Speaker 1: There’s this little yellow fish swimming around in the sink.

Speaker 2: I don’t understand (RQCL)

Speaker 1: Somebody has put a little yellow fish in our sink. It’s swimming around
like it belonged there.

Speaker 2: Yikes!

‘Stacked” RQCLs require speaker persistence and also illustrate the successive
approximations that are produced in attempts to reach mutual understanding.
Brinton et al. (1986) found that 5- to 9-year-old children responded to the majority
of stacked RQCLSs by providing some type of conversational repair. Older speakers
demonstrated a wider variety of repair strategies and generated additional informa-
tion as the stacked progression unfolded.
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In the first study of RQCLs in speakers with ASD, Baltaxe (1977) reported that
adolescents with ASD (n=5) failed to revise their speech when faced with commu-
nicative breakdown. Paul and Cohen (1984) compared responses to RQCLs of eight
adults with ASD to the responses of mentally handicapped adults matched on non-
verbal mental age. They found that adults with ASD were similar to the comparison
group in their ability to provide a response, but appeared to be less specific in their
responses and less able to go beyond the minimum queried. Unfortunately, the par-
ticipants with ASD had language skills that were poorer than those of the mentally
handicapped group, so reduced language abilities may have had some influence on
their ability to generate sophisticated and flexible responses.

Alexander et al. (1997) analysed the repair attempts of six children with ASD as
part of their larger investigation into the emergence of repair strategies. Four of the
children with ASD were in the pre-linguistic stage of communicative development
and two were in the early single-word stage. Communication breakdowns were
engineered by adults who deliberately failed to satisfy the children’s requests for
objects or assistance. Even at the pre-linguistic stage, children with ASD were able
to attempt repairs of these breakdowns, using strategies that appeared comparable to
those exhibited by typically developing children. The small sample size (only six
children, across two different language development levels) limits the generaliz-
ability of these findings. However, Alexander et al.’s results support Paul and
Cohen’s (1984) notion that subjects with ASD recognized communicative break-
down and the need for repair. Geller (1998) also found that school-aged children
with ASD were able to respond to RQCLs and used a variety of strategies to do so.

Despite varying levels of language development, participants with ASD across
all three investigations recognized the need to engage in conversational repair and
employed various strategies for repair of the breakdown. Most of these studies,
however, were weakened by the absence of an appropriate control group. In addi-
tion, none of these investigations investigated how children with ASD would fare
when faced with persistent communicative breakdown as indicated by repeated
RQCLs. Volden (2004) aimed to fill this gap by examining repairs in nine school-
aged, intellectually able children with ASD matched to nine control group children
on the basis of language level. During conversation, an unfamiliar examiner
engineered episodes of communicative breakdown. Each consisted of a stacked
series of three requests for clarification (‘What?’, ‘I don’t understand’, ‘Tell me
another way’). Children with ASD were similar to control children matched on
language age (LA) in responding to requests for clarification and employing a vari-
ety of repair strategies. In addition, their pattern of responding over the series of
RQCLs was very similar to the controls. They too varied the repair strategy by add-
ing more and more information as the breakdown persisted, i.e. as the sequence of
RQCLs progressed. Children with ASD were, however, significantly more likely
than LA-matched controls to respond to a RQCL with a response that was
inappropriate.

Volden’s study (2004) was limited by its very small sample size. In addition, the
participants with ASD were all intellectually able, so it is difficult to determine
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whether younger or more intellectually impaired participants would demonstrate
the same skills. So far, though, the research in ASD suggests that the ability to repair
conversations is relatively preserved, at least for those who are intellectually able.

3.4 Tailoring Language to Suit the Context

A third major area of pragmatic skill involves adjusting one’s communication to
meet the needs of a listener or to fit the situation. In expressive language, these
adjustments are seen in efficient referential communication, that is, the ability to
refer to things in such a way that the listener will know what the speaker is describ-
ing (Holdgrafer and Campbell 1986). An integral part of competence in effective
referential communication is the successful foregrounding of new information that
is seen as important to communicate and that likely builds upon previously shared
or known ‘old’ information. A related skill is the use and comprehension of cohe-
sive ties, that is, structural linguistic devices that are used to create connections
within and between utterances in discourse or text (Halliday and Hasan 1976). For
example, the question ‘Did he put it over there?’ can only be understood if the lis-
tener already knows who ‘he’ refers to, what ‘it’ is and where ‘there’ is. The use of
‘he’ to refer to an earlier mention of a male actor such as John is known as anaphoric
reference, which is one form of cohesive tie. The referents of the deictic terms ‘he’,
‘it’ and ‘there’ are determined by the context in which these expressions are used.
Mastery of deixis also depends on the mutual understanding that the speaker’s
‘there’ may be the listener’s ‘here’. Another aspect of expressive language that is
included in the broad domain of tailoring language to suit the context is adjusting
one’s language register or style. Different language registers reflect who the speaker
is addressing, where he or she is, what the social event is, what topics are appropri-
ate and the social relationship between the conversational partners (Ervin-Tripp in
Andersen 1996). All of these specific skills fall into the broad pragmatic domain of
tailoring one’s language to suit the context.

Skills that underpin such expressive language abilities include use of presupposi-
tion and comprehension of implicature. Appropriate use of presupposition requires
the ability to make judgements about information which needs to be communicated
(new information) and information which the listener already knows (given or old
information). Based upon what a speaker knows about the listener’s state of knowl-
edge, some words and grammatical constructions will be chosen in preference to
others. As noted above, if someone says ‘Did he put it over there?’ and expects the
listener to understand the message, the speaker is presupposing that the listener
knows who ‘he’ is, what ‘it’ is and where ‘there’ is. If the speaker judged that the
listener did not already possess that knowledge, he or she would have said some-
thing like ‘Is there a book on the table?’ or ‘Did John leave a book on the table
over there?’

The notion of conversational implicature has been extensively investigated in
clinical pragmatics (Cummings 2009). Implicature relies on the listener’s ability to
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successfully infer from a speaker’s message a meaning that is implied rather than
directly stated. For example, if John says to Mary ‘Are you going to the party
tonight?’, and Mary replies ‘I need to work’, John will conclude that Mary is not
attending the party, even though she did not say so directly. In linguistic terms, John
has recovered a conversational implicature (that Mary is not attending the party) and
made an inference about her intended meaning. Conversational use of figurative
language such as metaphor and idiom relies on similar processes. If, following a
strenuous objection in a business meeting, a colleague tells the speaker ‘You’re
skating on thin ice’, the colleague does not mean that the person who made the
objection is literally skating, but rather that the objector’s behaviour is risky.

These areas of pragmatic skill have all been suggested to be impaired in speakers
with ASD. Pragmatic impairments in ASD have been explained in terms of a defi-
cient ‘theory of mind’ (ToM) (Baron-Cohen et al. 1985). Simply put, the ToM
hypothesis states that individuals with ASD are unable to attribute mental states to
their own minds and to the minds of others. To the extent that this hypothesis is cor-
rect, it would naturally follow that people with ASD are not able to take another
person’s perspective in order to tailor communication to a listener’s needs or to
recover a speaker’s intended meaning. A flurry of research has been directed towards
the testing of this hypothesis. The upshot of this work is that the strong version of
the hypothesis, that is, that those with ASD have no theory of mind, no longer
obtains as it has been shown that at least some intellectually-able people with ASD
can, indeed, take another person’s perspective (Bowler 1992; Ozonoff et al. 1991).
Nonetheless, weaker versions of the ToM hypothesis, as well as other influential
cognitive theories, are still a matter of active debate (for a review, see Rajendran and
Mitchell 2007). It is beyond the scope of this chapter to evaluate cognitive theories
of ASD. However, it is worth noting that these theories are often addressed in
research on pragmatic skills in ASD (see Chap. 22, this volume). Indeed, some of
the research reviewed below, which investigates the skills of speakers with ASD in
adjusting language to suit the listener and/or the situation, has had a dual focus of
testing the ToM hypothesis as well as pragmatic language skills.

3.4.1 Referential Communication

Baltaxe (1977) was first to note that autistic adolescents appeared to have difficulty
in distinguishing old from new information in referential communication. McCaleb
and Prizant (1985) explored the ability to mark new information in four children
with ASD in the early stages of language development. They examined language
samples collected in play situations to determine if verbal children with ASD used
strategies such as lexicalization, i.e. choosing a word to denote an entity, and con-
trastive stress, i.e. emphasizing specific information by a louder voice. They found
that their participants used each of the strategies appropriately, but that they also
encoded old information almost as much as new information using the same strate-
gies. Normative information, while limited, suggests that the ability to selectively
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encode and highlight new information develops early, so McCaleb and Prizant’s
results have been interpreted as indicating an inefficiency of pragmatic function in
this area. Still, all participants demonstrated intellectual disability as well as ASD,
and no comparison group was employed, making interpretation of the results
difficult.

Loveland et al. (1989) investigated referential communication skills in 13 ado-
lescents with ASD whose verbal skills were, on average, those of a 6- to 7-year-old
child. A comparison group of 14 adolescents with Down syndrome and comparable
verbal skills was also used. Participants learned to play a simple board game and
were then asked to teach it to a confederate examiner. All participants learned to
play the game and almost all communicated the ten targeted pieces of information
in teaching it to the confederate. The participants with ASD, however, required
increasingly specific prompts in order to do so. As the demand to take the listener’s
perspective was reduced by more directive prompts (e.g. ‘“Tell me where to start’ vs.
“Tell me how to play the game’), participants with ASD became more successful.
Loveland et al. (1989) interpreted their results as supporting the ToM hypothesis,
because as the need to take another person’s point of view was removed, perfor-
mance improved.

Volden et al. (1997) followed up on this work by evaluating the referential com-
munication and perspective-taking skills of 10 intellectually-able young adults with
ASD as compared to 10 typically developing young adults, matched on language
level. Participants were asked to communicate to a listener which of two shapes,
identical except for a single distinguishing feature, was the ‘secret’ shape on a stim-
ulus card. The listener had access to an identical stimulus card but was not privy to
which of the two shapes was designated ‘secret’. A second task using the same
stimulus cards assessed the perspective-taking skills that were specifically relevant
to the task. Participants with ASD were less efficient than their matched controls on
communicating only the distinguishing feature between the two shapes on the card,
but performed almost perfectly on the perspective-taking measure. This study
showed that the expressive referential communication problems exhibited in
intellectually-able young adults with ASD could not be solely attributed to difficul-
ties in taking the listener’s perspective because the perspective-taking skills
necessary for successful communication in this particular situation had been tested
and found to be intact. Nonetheless, these young adults with ASD were less efficient
in the referential communication task than their matched controls.

More recently, Nadig et al. (2009) studied the referential communication abili-
ties of school-aged children with ASD by examining whether they were able to
adapt their descriptions of objects in situations with increasingly complex demands.
Participants with ASD were matched to typically developing children and all were
asked to engage in referential communication tasks where the amount of shared
information between the speaker and the listener was systematically manipulated.
In addition, all participants were involved in a guessing game about what informa-
tion would need to be provided in order that a listener would be able to identify an
object. This is essentially a perspective-taking task. Across both tasks, three levels
of complexity were evaluated: (1) the ability to provide an adequate description
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from one’s own perspective; (2) the ability to adjust a description to the listener’s
perspective when it was different from one’s own; and (3) the ability to provide
implicit directions for identification of an object when explicit direction was inap-
propriate. Participants with ASD were less efficient than members of the compari-
son group in all three levels of complexity. Of those who were able to adapt to all
levels, higher structural language ability rather than symptom severity or social
skills differentiated the participants with HFA from the typically developing
controls.

In conversation, problems with effective referential communication might arise
on account of difficulties in using cohesive ties. As noted above, cohesive ties are
structural linguistic devices which are used to establish connections within or
between utterances. Examples include the use of a pronoun when the referent has
previously been established (e.g. ‘John is out. He will be back by 5). Baltaxe and
D’Angiola (1992) studied the use of cohesive ties in ten 8-year-old children with
ASD as compared to eight language-matched, typically developing children and
eight children with specific language impairment. They found that members of all
three groups used cohesive ties correctly, but that the group with ASD made the
most errors. While there were no statistically significant group differences in mean
length of utterance (MLU), receptive vocabulary or receptive grammar, the MLU of
2.7 of the group with ASD put them in Stage III of Brown’s stages of early language
development (Owens 2014), compared to the Stage IV functioning of the younger
typically developing controls. It is possible that cohesive skills were simply less
well integrated in the group with ASD rather than selectively delayed.

Fine et al. (1994) also studied the use of cohesive devices, but with a larger sam-
ple (n=41) of generally older speakers (most were adolescents). Analysis of lan-
guage samples in this study revealed that speakers with ASD were more likely than
the comparison group to make references to the external world rather than to pre-
ceding utterances in order to anchor their utterances. As a result, their conversation
was less cohesive than the language of the comparison sample of out-patient psychi-
atric controls, in this case 34 adolescents with diagnoses such as attention deficit
hyperactivity disorder and conduct disorder. In both studies, participants with ASD
used cohesive devices correctly a large proportion of the time, but were less efficient
than the speakers to whom they were compared. Nonetheless, both of the previous
studies serve as another example of the pattern which has already been observed,
namely, that skills are not necessarily absent in the population with ASD. Rather,
they are used atypically at least some of the time.

3.4.2 Deixis

Despite early comments that speakers with ASD appeared to have difficulty with
deictic terms (Fay 1979; Landry and Loveland 1989; Ricks and Wing 1975), that is,
terms that derive their full meaning from the vantage points of the speaker who
utters them and the listener who interprets them, there has been limited systematic
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investigation of this area. Recently, Hobson et al. (2010) examined production of
spatial deictic terms, specifically ‘here/there’, ‘this/that’ and ‘come/go’. Twenty
participants with ASD were matched to 20 participants without ASD on the basis of
CA, and verbal mental age derived from a vocabulary test. Participants watched as
an experimenter demonstrated where a toy animal should be placed, in one of two
identical fields where the only difference was the location relative to the participant.
In other words, one field would be best described as ‘this field’ or ‘here’ and the
other as ‘that field” or ‘there’. Following the demonstration, a confederate examiner
followed the child’s instruction of where to put the toy animal. Contrary to expecta-
tions, performance across the two groups was remarkably similar with at least half
the participants in each group using appropriate deictic terms in five of the six trials.
On more detailed analysis, Hobson et al. identified differences in the quality of task
performance that may have been masked by the broader analysis directed to level of
successful performance. In particular, only members of the group with ASD ever
referred to a location that was distal to themselves with the term ‘this’ or ‘here’.
Thus, although speakers with ASD used the terms appropriately the majority of the
time, they also exhibited occasional instances of strikingly atypical utterances.

3.4.3 Register

The ability to alter one’s language in order to fit the needs of different listeners and
situations is known as language register and is an integral part of communicative
competence. Still, this area of pragmatics has been little studied in ASD. McHale
et al. (1980) investigated the language of eleven 4- to 9-year-old children with ASD
during free play, both when the teacher was present in the classroom and when the
teacher was absent. They found that both the quantity and quality of children’s com-
munication was better when the teacher was present. Bernard-Opitz (1982) reported
a case study of an 8-year-old child with ASD whose language varied from situation
to situation and with different conversational partners. Both of these studies indi-
cated that the speakers with ASD had some sensitivity to the differences among
situations and interlocutors.

Volden et al. (2007) directly examined registral adjustment skills in 38
intellectually-able children with ASD (average CA=11 years) as compared to typi-
cally developing children matched on nonverbal mental age and language age.
Participants were asked to explain the process of going to a restaurant (e.g. be
seated, look at the menu, order and eat food, pay the bill, etc.) to several different
puppet listeners. Two of the puppets portrayed listeners that would ordinarily evoke
a simplified language register, i.e. one was an infant and one was introduced as a
recent immigrant who did not speak English well. Following the initial explanation,
the participants were asked to explain the process again on the basis that the puppet
had not understood. At this point, a general prompt was given, directing the partici-
pant to take the listener’s perspective (e.g. ‘Remember to talk so that he/she can
understand’). A third explanation was asked for at the conclusion of the second
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explanation, including a more specific prompt (‘He/she still didn’t understand.
Make it really simple’). Volden et al. (2007) found that participants with ASD were
able to adjust their language register, and continued to simplify their explanations
following each of the prompts. They were, however, not as adept at that adjustment
as their matched controls. Once again, these results demonstrate that pragmatic
communication skills in the population with ASD are not an all-or-none phenome-
non. Speakers with ASD showed some sensitivity to the needs of different listeners
and were able to adjust their language in the desired direction even with only a
general prompt directing them to think about what the listener needed. Nonetheless,
they were not as skilled as participants in the comparison groups who had similar
levels of nonverbal ability and language.

More recently, Bauminger-Zviely et al. (2014) investigated how preschoolers
with ASD talked to their peers in comparison with typically developing peers who
were matched on socioeconomic status, verbal/nonverbal mental age, 1Q and
CA. Conversations with two different partners were compared. One conversational
partner was a friend of the child while the other was more appropriately described
as an acquaintance. As expected, the children with ASD were less skilled than the
children of the comparison group. For the speakers with ASD in particular, prag-
matic and conversational characteristics of the interactions with friends were sig-
nificantly better than those of conversations with acquaintances. In conversation
with a friend, children with ASD were more reciprocal, more responsive to the
partner’s queries and emotional state and less overly talkative. Discourse with a
friend was less stereotypic and characterized by better eye contact and facial expres-
sions. Overall, it appears that interactions with friends are more socially complex
and attuned to the conversational partner. This study also supports the notion that
speakers with ASD are sensitive to some degree to differing social conditions.
Bauminger-Zviely et al. (2014) suggest that peer interactions, particularly with
friends, in early intervention may assist in mitigating pragmatic communicative
deficits by facilitating the emergence of more sophisticated behaviour.

3.5 Can Speakers with ASD Use Context Appropriately?

Frith (1989) proposed that the ‘neurotypical” drive for overall coherence or integra-
tion of information is weak or less preferred in people with ASD, a theory that has
become known as the Weak Central Coherence (WCC) account of ASD. On this
view, people with ASD process information in a piecemeal fashion at the expense
of global meaning (Happé 1994; Jolliffe and Baron-Cohen 1999, 2000). In the ver-
bal domain, WCC predicts that speakers with ASD should have difficulty with tasks
that depend on extracting global meaning from context and that they would not
benefit to the same extent as typically developing speakers from the provision of
contextual support (Norbury 2004).

In its predictions about verbal tasks, WCC has received support from several
studies showing that high-functioning listeners with ASD — those with both nonverbal
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and verbal IQ scores in the normal or near normal range — were significantly
impaired relative to age- and IQ-matched controls in three key areas where appro-
priate use of context was required. These areas include (a) disambiguating homo-
graphs (i.e. words that are spelled the same but have different meanings and
pronunciations such as ‘tear’ meaning a rip in cloth, and ‘tear’ as in watery dis-
charge from the eye) in contextually relevant sentences (Happé 1997; Jolliffe and
Baron-Cohen 1999; Frith and Snowling 1983; Lépez and Leekam 2003); (b) draw-
ing appropriate inferences between antecedent and outcome events that only cohere
if an appropriate ‘bridging’ inference is drawn, e.g. ‘George left the bathtub tap
running. George cleaned up the mess in the bathroom’ (Jolliffe and Baron-Cohen
1999; Norbury and Bishop 2002); and (c) disambiguating lexically and syntacti-
cally ambiguous sentences when they are paired with a sentence that biases inter-
pretation toward a specific resolution (Jolliffe and Baron-Cohen 2000; Norbury
2005a). However, despite statistically significant findings, in most studies the mag-
nitude of the critical differences was rather small, ranging from 3 out of 20 items
(15 %) to 1.71 out of 8 items (21 %). This suggests that a relative inefficiency in
extracting global meaning rather than a major impairment might more accurately
describe children with ASD (Jolliffe and Baron-Cohen 1999; Loukusa et al. 2007;
Loukusa and Moilanen 2009). It has also been suggested that constraints in struc-
tural language processing may influence how well an individual can extract global
meaning from context (Lopez and Leekam 2003; Norbury 2004, 2005a).

3.5.1 Figurative Language: Idiom and Metaphor

The study of figurative language comprehension provides another opportunity to
examine how context influences a listener’s ability to assign meaning to an utter-
ance and to test the WCC account of ASD. An idiom is an expression whose mean-
ing is not predictable from the meaning of its constituent elements. ‘Skating on thin
ice’, ‘kick the bucket’, and ‘hang one’s head’ are just a few examples.

Descriptions of speakers with ASD suggest the presence of difficulties with
idiom comprehension. Clinical examples of an ‘over-literal’ interpretation of lan-
guage are frequent (Tager-Flusberg et al. 2005; Landa 2000). One example is a child
who, when asked if he could stand to do more work, stood up. Despite these clinical
case reports, only a few studies have investigated idiomatic language in speakers
with ASD. Both Minshew et al. (1995) and Dennis et al. (2001) reported signifi-
cantly lower scores for high-functioning speakers with ASD than for age- and
IQ-matched controls on the Test of Language Competence (Wiig and Secord 1989),
which assesses complex language skills such as making inferences, and understand-
ing metaphor and ambiguity. Conversely, Happé (1994) found no statistically sig-
nificant difference between high-functioning speakers with ASD and age- and
IQ-matched controls in comprehending two stories involving idioms. None of these
studies included a comprehensive evaluation of structural language skills, so the
potential influence of language ability was not evaluated. In addition, idioms were
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not a specific focus so reports of difficulty or competence were generated from a
limited number of items, making the nature of the problem, when present, unclear.

In the most comprehensive study conducted to date, Norbury (2004) examined
idiom comprehension in four groups of age-matched children (average age of
11 years), all with nonverbal abilities in the normal range. The four groups were:
Autism Spectrum Only (ASO, i.e. without structural language impairment; n=29),
Autism Spectrum plus Language Impairment (ALI; n=29), Language Impaired
Only (LI; n=29), and typically developing controls (Con; n=39). Nonverbal 1Q did
not differ significantly between the ASO (mean=108) and Con (mean=109) groups
or between the ALI (mean=99) and LI (mean=98) groups, but did differ between the
ASO/Con and the ALI/LI groups. Participants were evaluated on a battery of struc-
tural and semantic language measures and were asked to explain the meaning of
idioms that had been previously established as unfamiliar. Participants were first
asked to explain the idiom when it was presented in isolation (e.g. “Pete said, ‘“Tom
carries a torch for Mary’. What does it mean to ‘carry a torch’?”). Following a delay,
they were asked to explain the same idiom presented at the end of a short story.

All groups performed better when the short story context was provided. In addi-
tion, there was no significant difference between the ASO and Con groups in terms
of how much performance improved. These findings run contrary to the prediction
of the WCC hypothesis. Not only did the children with ASD spontaneously benefit
from context to assist comprehension, but they benefitted to the same degree as did
controls. In addition, groups with language impairment (ALI and LI) performed
similarly to each other, and worse than those without language impairment. This
suggests that language skills, more than diagnostic status, influenced accuracy in
idiom comprehension. This finding was confirmed when the data were analyzed
using hierarchical multiple regression analyses: only age, answers to factual ques-
tions, and sentence processing variables remained significant predictors of idiom
accuracy in the final model.

Norbury (2005b) also investigated the role of language competence, particularly
semantic knowledge, in the comprehension of metaphor. Understanding a metaphor
requires finding similarities and salient differences between entities that are usually
considered distinct. For example, saying ‘Some surgeons are butchers’ directs a
listener’s attention to the similarities between a surgeon and a butcher, that is, that
both cut animal tissue in their occupation. At the same time, the listener must also
understand salient differences which include the notion that surgeons operate on
living human tissue with finesse and precision, while butchers cut dead animal tis-
sue with considerably more margin for error. Instead of accepting the conventional
notion that people with ASD cannot understand the figurative meaning of meta-
phors, Norbury proposed that one’s semantic knowledge was a more important fac-
tor than factors related to an ASD diagnosis, such as deficits in theory of mind.

To test her hypothesis, Norbury (2005b) grouped 94 children with communica-
tion impairments, aged 8—15 years, into three groups: participants with language
impairment only (LI); participants with ASD only and no language impairment
(ASO); and participants with ASD plus language impairment (ASL). She compared
their performance on a metaphor comprehension task to a group of 34 similarly aged,
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typically developing (TD) children. All participants were also evaluated as to their
skill at completing theory of mind tasks. Norbury (2005b) found that the LI and ALI
children performed similarly to each other and more poorly than the ASO and TD
children, demonstrating that only language impaired children, with or without ASD
diagnoses, performed poorly on the metaphor comprehension task. In addition,
semantic ability was a stronger predictor of metaphor performance than theory of
mind skill. Along with an investigation into idiom (Norbury 2004), this study suc-
ceeded in demonstrating that difficulties in understanding figurative language
should not be automatically assumed to exist in those who have a diagnosis of
ASD. Perhaps more importantly, these studies highlight the necessity of stringent
controls for language competence in investigations that attempt to illuminate the
origins of the pragmatic deficit in ASD and other clinical populations (Gernsbacher
and Pripas-Kapit 2012; Norbury 2005a; Norbury and Bishop 2003).

3.6 Narrative

So far, this chapter has concentrated on pragmatic skills in conversation. Narratives
represent a different level of pragmatic skill. The ability to narrate, or tell a story,
involves relating a sequence of events in which an agent’s plans are likely to be
foiled but the conflict is ultimately resolved (Stein and Glenn 1979), or in which a
series of events builds to a ‘high point” followed by an evaluation of events and then
a conclusion (Johnston 2008). In addition to the sophisticated syntax needed to
establish causal and temporal relationships, children must learn how to introduce
characters and how to manage shifts in reference so that the listener is able to under-
stand the main events (Karmiloff-Smith 1985). Telling a story also entails under-
standing and following a cognitive story schema governing overall story organization
(Mandler 1984; Peterson and McCabe 1983), and having appropriate social-
cognitive knowledge to guide interpretation of the story characters’ intentions and
motivations (Astington 1990; Bamberg and Damrad-Frye 1991). Overall, under-
standing and telling stories engages a speaker in a complex cognitive-linguistic task
embedded in a social context and thus probes more complex communication skills
than in conversation.

In persons with ASD, research on narratives has largely focused on detailed anal-
ysis of narrative productions in small samples of children and adolescents (Losh and
Capps 2003; Norbury and Bishop 2003; Tager-Flusberg and Sullivan 1995). Overall,
these studies found that when participants with ASD were matched rigorously on
language abilities (Norbury and Bishop 2003; Tager-Flusberg and Sullivan 1995),
very few quantitative differences were evident in narrative length, structure, or com-
plexity (Capps et al. 2000; Norbury and Bishop 2003; Tager-Flusberg and Sullivan
1995), what Norbury and Bishop (2003) called the ‘local structure’ level.

Despite the lack of significant differences in ‘local structure’, most studies
reported global, qualitative differences in the narratives of speakers with ASD. The
precise nature of these differences has been unclear and in many cases, evaluation
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of qualitative differences has taken the form of anecdotal reports (Loveland et al.
1990). In empirical work, Capps et al. (2000) and Losh and Capps (2003) found that
participants with ASD included fewer causal connections than controls in their nar-
ratives and used a restricted range of ‘evaluative devices’ such as character speech
or sound effects, which engage an audience and build interest in a story. Diehl et al.
(2006) reported that children with ASD had difficulty in communicating the ‘gist’
of the story, and documented a significantly poorer overall coherence in the narra-
tives of speakers with ASD. Loveland et al. (1990) revealed that children with ASD
were more likely to produce bizarre, inappropriate and irrelevant information when
compared to controls. Recently, Norbury et al. (2014) found an inverse correlation
between language skill and semantically-pragmatically relevant utterances. As lan-
guage level increased, the number of pragmatically relevant remarks decreased.
Overall, one finding that has consistently emerged is that the narratives of speakers
with ASD tend to focus on minor details and descriptions, rather than telling the
story in a coherent way (Capps et al. 2000; Diehl et al. 2006; Losh and Capps 2003;
Loveland et al. 1990; Norbury et al. 2014).

3.7 Summary

Pragmatic impairments are defining deficits in ASD. However, as this chapter has
shown, the exact nature of these difficulties remains elusive. On most measures of
pragmatics, speakers with ASD perform more poorly on average than a comparison
group that is appropriately matched on structural language skill. Unfortunately,
there is so much variation within the population with ASD that it is difficult to iden-
tify any feature that is characteristic. The pragmatic profile of one individual may
not be the profile displayed by the next individual. If there is a specific pragmatic
deficit that applies across all speakers, research has yet to identify it. In addition,
although several theories of the potential cognitive deficits that underpin pragmatic
performance have been advanced, there is still no widespread consensus on the
source of pragmatic dysfunction.

Much of the research on pragmatics in ASD has been conducted on intellectually-
able participants with ASD. There are two primary reasons for this practice. One
reason is that those speakers who function in the intellectually typical range are
more likely to possess the linguistic skills to participate in social situations in which
the relatively sophisticated demands of conversational management and discourse
come into play. The other reason is the desire to determine what aspects of prag-
matic impairment are specific to ASD. Researchers reasoned that if participants are
free of intellectual impairment, pragmatic difficulties must then be attributable to
ASD. Average or above average intellectual performance, however, does not guar-
antee structural language competence. As research in figurative language has dem-
onstrated (Norbury 2004, 2005a, 2005b), subtle impairments in structural language
are important drivers of social communication problems and must be accounted for
in attempting to delineate the characteristics of any clinical population. In addition,
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we do not know whether speakers with both ASD and intellectual disability have the
same pragmatic dysfunctions or whether the interaction of both conditions exacer-
bates pragmatic problems. Another avenue that deserves consideration is the over-
lap in pragmatic impairments across clinical groups. The pragmatic impairments
discussed in this chapter may not be specific to ASD, but because other clinical
groups are not often included in comparison, a superficial reading of the research
leads one to assume that such dysfunction does not occur elsewhere.

There are many issues that remain unresolved about pragmatic dysfunction in
ASD. One is whether our current measurement tools and techniques are sufficiently
targeted or sensitive to isolate affected skills. Alternatively, perhaps there is no sin-
gle pragmatic impairment that is identifiable, but rather a number of errors that build
to a critical level, constituting a threshold over which the speaker is judged to be
inappropriate. Another factor that may be relevant here is the jarring contrast
between a person’s appearance, their apparent language skill and their pragmatic
communication errors. When typically developing young children make errors in
language, they are regarded as playful experimentation with language and become
the subject of endearing family anecdotes. However, when an older, bigger person
without observable disabilities and speaking in appropriately constructed sentences
makes errors, the playful, endearing quality is lost and the error becomes more
salient and ultimately more dysfunctional (Volden and Lord 1991). Finally, it is
important to remember that research exploring pragmatic skills and documenting
better than expected performance in participants with ASD has often been con-
ducted in highly structured settings and rigorously designed experimental tasks. It
is not clear what the impact on performance would be when the person with ASD is
expected to function in the real world with all of its competing demands and com-
plex stimuli.

Even when a person displays a particular pragmatic dysfunction, he or she may
not display it consistently (Paul et al. 2009). As many studies reviewed in this chap-
ter have demonstrated, it may be a relatively small proportion of the time that utter-
ances exhibit the atypical feature. The rest of the time, speakers with ASD
demonstrate appropriate language, suggesting that the difficulty is not in an absence
of skill but rather in inefficient deployment of skills. Nevertheless, that small pro-
portion is enough to distance the language of the person with ASD from their peers
and to spark a negative listener judgment about the quality of that communication
(Mitchell and Volden 2015). Research exploring the reasons why this occurs is only
beginning, but promising directions include exploring the executive function of
metapragmatics. Metapragmatics refers to the ability to explicitly reflect on prag-
matic skills (Collins et al. 2014). Investigations in this area may provide some clues
about what governs inconsistent pragmatic performance and assist in generating
more effective strategies for intervention.
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Chapter 4
Attention Deficit Hyperactivity Disorder

Soile Loukusa

Abstract Attention deficit hyperactivity disorder is a common neuropsychiatric
disorder diagnosed on the basis of inattention as well as hyperactivity and impulsivity
symptoms. These symptoms include and cause many kinds of pragmatic difficulties.
These difficulties are manifested both in terms of understanding and expressing
verbal and nonverbal language. Reported difficulties include, for example, excessive
talking, poor conversational turn-taking, problems in topic maintenance, lack of coher-
ence in narratives, difficulties in paying attention to relevant factors in communica-
tion and difficulties in understanding irony. Individuals with ADHD also often have
difficulties with social perception (e.g. advanced theory of mind), language and
other neuropsychiatric skills that, for their part, weaken the pragmatic language
skills. Pragmatic and social language difficulties may increase social and societal
difficulties of individuals with ADHD.

Keywords Attention deficit hyperactivity disorder (ADHD) ¢ Communication ¢
Hyperactivity * Impulsivity ¢ Inattention ® Pragmatics ¢ Social perception

4.1 Introduction

Attention deficit hyperactivity disorder (ADHD) is a neuropsychiatric disorder
characterised by many kinds of symptoms caused by inattention as well as hyperac-
tivity and impulsivity. These symptoms must present in multiple settings, such as at
school and at home. The prevalence of ADHD has increased over time due to
increased awareness and better access to services (Polanczyk et al. 2014). Based on
a meta-analysis of 175 studies using diagnostic criteria from DSM (DSM-III, DSM-
III-R or DSM-IV), researchers have found that ADHD occurs in approximately
7.2% of people (Thomas et al. 2015). Thus, it is obvious that ADHD affects the lives
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of a large number of children, adolescents and adults. In community samples it has
been found that ADHD is about 2.3 times more common in males than in females
(Ramtekkar et al. 2010; Bauermeister et al. 2007). In clinical samples the male-to-
female ratio is found to be much higher than in community samples, suggesting that
females with ADHD may be underdiagnosed (Skounti et al. 2007; see also Chandler
2010; Bauermeister et al. 2007).

The etiology of ADHD is complex and not yet totally understood. However, it is
known that both genetic and environmental factors play a role in the etiology of
ADHD. Even if there are no single risk factors that could explain ADHD, it is com-
monly recognized that ADHD is heritable (Thapar et al. 2013; Biederman 2005). It
is suggested that in many cases there is a complex combination of genetic and envi-
ronmental factors (e.g. maternal smoking during pregnancy, prematurity, environ-
mental toxins) at work in ADHD (Thapar et al. 2013; Laucht et al. 2007; Neuman
et al. 2007; Biederman 2005). Although a pathophysiologic profile of ADHD has
not been fully characterized, studies have reported deficits in the dopaminergic and
noradrenergic systems (Scassellati and Bonvicini 2015; Sharma and Couture 2014)
and abnormalities in the inferior prefrontal cortical networks and in their connec-
tions to striatal, cerebellar and parietal regions (Arnsten and Rubia 2012).

4.2 ADHD and Pragmatics

In this chapter, pragmatic skills in individuals with ADHD are construed broadly to
include a wide range of verbal and nonverbal skills. Communicating successfully
calls for an ability to go beyond the information given linguistically, since our inter-
pretation and use of language are continuously influenced by many simultaneous,
contextual factors (see Sperber and Wilson 1995, for example). The use of language
involves cognitive processes and takes place in a social world where many cultural
factors affect interaction between individuals (Verschueren 1995).

Even if there is a consensus that treating language use in context belongs to the
field of pragmatics, the definitions in the field vary based on framework, and there are
no existing theories that can wholly explain the processes of expressing and inter-
preting pragmatic language (see Gibbs and Colston 2012). From a clinical stand-
point, different theories build on one another. Thus, when investigating the disordered
pragmatic functions of individuals with ADHD, it is good to connect the perspectives
of different theories to understand the pragmatic difficulties and skills of each indi-
vidual in the best manner possible. According to Gibbs (2011), pragmatics arises
from multiple interacting constraints that involve the mind, body and world, and
pragmatic action and understanding is a continuously unfolding temporal process
whereby each person adapts and orients himself or herself to the world. Thus, when
considering the complexity of pragmatic processing, it is not surprising that inatten-
tion as well as impulsivity and hyperactivity symptoms cause pragmatic difficulties.

When examining pragmatic skills in ADHD, one fruitful and flexible framework
might be Perkins’s (2007) emergentist model of pragmatic ability and disability.
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According to Perkins (2007), pragmatics is emergent, i.e. it is not a discrete entity
but a product of many interacting linguistic, cognitive, social, sensory and motor
variables. This may help us to see how ADHD symptoms cause many kinds of prag-
matic difficulties and why they vary between individuals. In addition, it will help
explain why many factors affect a person’s ability to use language. A person’s lan-
guage use also affects how others respond to her or him and other social interaction
factors (Staikova et al. 2013; Gibbs 2011). Thus, the pragmatic challenges faced by
individuals with ADHD are also reflected in how others communicate with them.

When looking at the symptoms upon which an ADHD diagnosis is based (DSM-
5; American Psychiatric Association 2013; ICD-10; World Health Organization
1993), it is obvious that some of them are directly connected with pragmatic lan-
guage, such as ‘talks excessively’, ‘does not appear to listen’, ‘blurts out answers
before questions have been completed’, ‘difficulty waiting or taking turns’ and
‘interrupts or intrudes upon others’. Additionally, many of the other symptoms may
also affect pragmatic functions. For example, the symptoms ‘is easily distracted’
and ‘has difficulty sustaining attention’ may lead to difficulties in conversational
situations and everyday pragmatic inference, while ‘has difficulty with organiza-
tion’ may become evident in narration episodes. On the basis of current knowledge,
it is evident that pragmatic language difficulties are connected with ADHD (e.g.
Green et al. 2014; Staikova et al. 2013). Such difficulties hamper an individual’s
social functions during different phases of life. For example, they may cause prob-
lems for individuals with ADHD in relationships with peers and school performance
as well as problems in family life and employment (Chandler 2010; Taanila et al.
2009).

Some researchers have suggested that attention difficulties might affect language
use between the child and the parent from the beginning of a child’s development.
This may have an effect on children’s language development since the directive
style of interaction does not facilitate language acquisition (Camarata and Gibson
1999; see also Paul and Norbury 2012; Armstrong and Nettleton 2004). Because of
attention difficulties, parents may use less language expansions and they may prefer
to talk using short and concrete utterances, which may affect, for example, the
development of pragmatic inference skills (see Fig. 4.1). In this way, even if the
development of pragmatic language in children with ADHD is mostly affected by
ADHD symptoms, a child’s personal experiences may also have an effect on these
skills (see Milosky 1992), since the experiences of language use in children with
ADHD may be simplified compared to those of their typically developing peers.

There is also an increasing amount of knowledge that in addition to inattention
and impulsivity, individuals with ADHD also have many other kinds of neuropsy-
chological problems such as language difficulties (Sciberras et al. 2014; Rizzutti
et al. 2008; Rucklidge and Tannock 2002). Experts are still unsure as to whether
these problems can primarily be attributed to impulsivity and inattention or whether
the primary mechanism underpinning these problems is somehow independent.
Thus, pragmatic skills in individuals with ADHD are probably affected by inatten-
tion and impulsivity/hyperactivity symptoms, other neuropsychological difficulties
as well as experiences and world knowledge (i.e. general conception of the world
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Sara, they can
break easily.

Sara, don’t touch
the flowers!

A. Sara, don’t touch the flowers! (Typically B. Sara, they can break easily. (Typically used
used with children with ADHD.) with children with typical development.)
->The child has to understand linguistic —>The child has to understand what ‘they’
meaning of the utterance. refers to. By utilising her world knowledge,

she will know that if something breaks
easily, then it is better not to touch it. By
utilising physical context, Sara will know that
in this case the fragile objects are the
flowers. By connecting this information via a
process of deduction, she knows that her
parent means: Don’t touch the flowers.

Fig. 4.1 Parent’s language use affects child’s experiences of contextual inference'

and extra-linguistic knowledge). These factors interact with each other in multiple
ways (Fig. 4.2).

Another area of neuropsychological difficulty in ADHD is executive function.
Many studies of ADHD have focused on executive dysfunction to explain the symp-
toms of ADHD. Executive dysfunction refers to difficulties in higher-level cognitive
skills which are used to control and coordinate other cognitive abilities and behav-
iours. Executive function (EF) theory suggests that ADHD symptoms stem from
deficits in neurocognitive processes that, for example, maintain an appropriate
problem-solving set in order to attain a later goal. To examine the role of EF in
ADHD, Willcutt et al. (2005) conducted a meta-analysis of 83 studies that adminis-
tered EF measures to groups with ADHD and without ADHD. Groups with ADHD
exhibited impairment in all EF tasks, but the most consistent effects had to do with
measures of response inhibition, vigilance, working memory and planning. On the

"Photographs: Author’s own.
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Fig. 4.2 Interaction
between ADHD symptoms
(inattention as well as
hyperactivity and
impulsivity), experiences
and world knowledge and
neuropsychological
functioning in terms of
pragmatic skills among
children with ADHD

ADHD symptoms :
Inattention
Impulsivity / Hyperactivity

Pragmatic language
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basis of the meta-analysis, Willcutt et al. concluded that although difficulties with
EF are one important component in the complex neuropsychology of ADHD, the
EF weaknesses are neither necessary nor sufficient to explain all cases of ADHD.

To date, the role of EF in different kinds of pragmatic difficulties experienced by
children with ADHD is still unclear. For example, a study by Caillies et al. (2014)
investigated the connection between understanding of irony and executive function-
ing (working memory, inhibitory control and verbal reasoning). The results showed
that in children with ADHD, understanding irony correlated only with verbal rea-
soning and not with inhibitory control or with working memory scores. Even though
Caillies et al. found that understanding irony did not correlate with inhibitory con-
trol, it is possible that inhibitory control might have correlated with other pragmatic
factors. Blain-Briere et al. (2014) studied the effect of EF on the pragmatic skills of
seventy typically developing children aged four to 5 years and found that higher
inhibition skills correlated with a decrease in talkativeness and assertiveness. EF
also affected a child’s quality of speech by promoting his or her ability to produce
fluent utterances, free of unnecessary repetition or hesitation. In addition, typically
developing children with a high working memory capacity were more likely to for-
mulate contingent answers and produce understandable utterances.

Later sections will review empirical findings on pragmatic and social communi-
cation skills in individuals with ADHD, focusing primarily on children. They will
also present some recent findings on social perception, mostly regarding theory of
mind, which are closely connected with pragmatic skills. Finally, the results of
pragmatic and social perception assessments of six children with ADHD and nine
normally developing children will be discussed.
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4.3 Pragmatic Skills in Children with ADHD as Assessed
by Parents

To date, many studies of pragmatic language skills in children with ADHD have
used the Children’s Communication Checklist (CCC; Bishop 1998) or its second
edition (CCC-2; Bishop 2003) as a method of assessment (Viisdnen et al. 2014;
Staikova et al. 2013; Helland et al. 2012; Geurts and Embrechts 2008; Helland and
Heimann 2007; Geurts et al. 2004; Bishop and Baird 2001). The CCC-2 consists of
multiple-choice items that are divided into ten scales: (A) Speech; (B) Syntax; (C)
Semantics; (D) Coherence; (E) Inappropriate Initiation; (F) Stereotyped Language;
(G) Use of Context; (H) Nonverbal Communication; (I) Social Relations; and (J)
Interests. The General Communication Composite (GCC) is based on the scaled
scores for the first eight CCC-2 scales (A—H) and is used to identify children who
are likely to have clinically significant communication problems. It is also possible
to derive the Social Interaction Deviance Composite (SIDC), which reflects the mis-
match between the sum of scales (E), (H), (I) and (J) and the sum of scales (A), (B),
(C), and (D). The SIDC can be used to identify children who have communication
difficulties typical of autism spectrum disorders.

All studies that have used CCC or CCC-2 as a method of assessment have found
that, compared to typically developing children, children with ADHD have difficul-
ties in pragmatic language. These difficulties can be demonstrated when a parent
completes either the CCC or CCC-2 (Viisinen et al. 2014; Staikova et al. 2013;
Helland et al. 2012; Geurts and Embrechts 2008; Geurts et al. 2004; Bishop and
Baird 2001). Some studies have shown that communication difficulties in children
with ADHD are similar to, but not as severe as, communication difficulties detected
in children with high-functioning autism spectrum disorder (Helland et al. 2012;
Geurts and Embrechts 2008; Bishop and Baird 2001). Helland et al. (2012) found
that communication impairments detected when using the CCC-2 were almost as
common in a group of children with ADHD (82.1%) as in a group of children with
Asperger syndrome (90.5%). Likewise, the GCC did not differ between children
with Asperger syndrome and children with ADHD. With respect to the SIDC, 69.6%
of children with ADHD and 84.7% of children with Asperger syndrome who were
identified as communication impaired obtained a score indicating more difficulties
with pragmatic language aspects relative to language structure. The SIDC distin-
guished children with AS and ADHD from each other. When researchers compared
the CCC-2 communication profiles of these children further, they noticed that chil-
dren with ADHD could only be distinguished from children with Asperger syn-
drome on two scales: (F) Stereotyped Language, and (H) Nonverbal Communication.

Studies using the CCC-2 have shown that communication difficulties in children
with ADHD are multifaceted in nature (e.g. Viisidnen et al. 2014; Helland et al.
2012). However, these difficulties are not always detected in general clinical prac-
tice. For example, in a study by Viisédnen et al. (2014) none of the participants with
ADHD had any language diagnoses. However, the CCC-2 detected wide-ranging
communication difficulties. The GCC for children with ADHD was lower compared



4 Attention Deficit Hyperactivity Disorder 91

to children with typical development, and there were significant differences in the
total scores of all the subscales between children with ADHD and those with typical
development. In addition, 11 of 19 children with ADHD had an atypical relationship
between the GCC and SIDC, suggesting difficulties that are usually characteristic of
autism spectrum disorder. When comparing how children with ADHD and those
with typical development performed on separate items?, there were group differ-
ences in all items pertaining to subscale (E) Inappropriate Initiation:

o Talks repetitively about things that no-one is interested in

e Talks to people too readily

o [t is difficult to stop him/her from talking

o Tells people things they know already

* Asks a question although he/she has been given the answer

* Keeps quiet in situations where someone else is trying to talk or concentrate
» Talks to others about their interests, rather than his/her own

These problems in items measuring inappropriate initiations are easy to understand
on the basis of the core problems (inattention and impulsivity and hyperactivity)
faced by children with ADHD. Differences were also found in three items in
subscale (G) Use of Context:

e Gets confused when a word is used with a different meaning than usual
o Takes in just 1-2 words in a sentence, and so misinterprets what has been said
* Realizes the need to be polite

This reflects the fact that in real life, children with ADHD sometimes have dif-
ficulties using contextual information in terms of comprehension and expression.
There were also three items in subscale (I) Social Relations where children with
ADHD differed from typically developing children in terms of having difficulties in
everyday communication and interplay with peers and adults:

*  Seems anxious with other children
o With familiar adults seems inattentive, distant, or preoccupied
* Hurts or upsets other children without meaning to

In addition, two items in subscale (D) Coherence showed that children with
ADHD also had discourse-related difficulties:

e Doesn’t explain what she/he is talking about to someone who doesn’t share his/
her experiences
e Explains a past event clearly

Children with ADHD also differed from typically developing children on one
item in subscale (C) Semantics, showing that in addition to pragmatic and social
aspects, children with ADHD also had difficulties with linguistic concepts:

*In some questions a high score means weaknesses while in others it means strengths.



92 S. Loukusa

o Uses words that refer to whole classes of objects rather than a specific item. For
example, refers to apples, bananas, and pears as ‘fruit’

Even if there were differences between groups in the total scores for subscales
(A) Speech and (B) Syntax, analysis did not reveal any specific item distinguishing
the groups.

In addition to studies that use the CCC or CCC-2, the parent questionnaire ‘Five
to Fifteen’ (FTF) has been used to investigate language and communication difficul-
ties in children with ADHD (Bruce et al. 2006). The FTF was developed to elicit
symptoms and problems typical of ADHD and its comorbidities (Kadesjo et al.
2004). The results from Bruce et al.’s study were in line with those from studies
using either CCC or CCC-2, demonstrating that the majority of children with ADHD
had difficulties with language comprehension, communication and pragmatic skills.
On the basis of all of the above questionnaire-based studies, it is clear that children
with ADHD suffer many kinds of pragmatic difficulties, affecting both their lan-
guage expression and interpretation abilities in different kinds of communication
situations.

4.4 Narrative and Conversational Abilities of Children
with ADHD

Narration is a multidimensional task that draws on both linguistic and pragmatic
abilities (Mikinen et al. 2014). To date, there have been few studies that focus on the
narrative abilities of individuals with ADHD. Those studies that have been con-
ducted have employed either the story generation method (Staikova et al. 2013;
Rumpf et al. 2012; Luo and Timler 2008; Renz et al. 2003) or the story retelling
method (Purvis and Tannock 1997; Tannock et al. 1993). The results of these studies
vary. When interpreting the results of narrative assessment, it should be remem-
bered that different methods for assessing narrative require somewhat different
kinds of underlying abilities. From the perspective of ADHD, it is good to at least
consider the role of attention in narrative tasks since attention demands vary depend-
ing on the assessment method. For example, in Duinmeijer et al. (2012) study of
children with specific language impairment, it was found that there was a moderate
correlation between attention and story content in a story generation task whereas
there was no correlation between attention and story content in a retelling task.

A study by Luo and Timler (2008) discusses the extent to which different meth-
ods of assessment affect results. In their study, a picture-sequence task and a single-
picture task from the Test of Narrative Language (Gillam and Pearson 2004) were
used in small groups consisting of children with language impairment (n = 5), chil-
dren with language impairment and ADHD (n = 6), children with ADHD (n = 6) and
typically developing children (n = 13). In order to analyse how the children organ-
ised their narrations, Luo and Timler used the causal network model (Trabasso et al.
1989) to identify complete and incomplete Goal-Attempt-Outcome (GAO) units
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which are the core story grammar elements of fictional stories. The results showed
that compared to typically developing children, language impaired children with
ADHD produced less organised narratives in a single-picture task, whereas there
were no differences in the picture-sequence task. This suggested that the elicitation
method influences children’s ability to organise narratives. The picture-sequence
task provided sufficient story structure to the child, which helped him or her organ-
ise the narratives, whereas only a limited story structure was present in the single-
picture task.

A study by Rumpf et al. (2012) compared narratives elicited by a story genera-
tion task between children with typical development, children with ADHD and chil-
dren with Asperger syndrome. Included in the analysis were story length, sentence
structure, sentence complexity, coherence and cohesion of the stories, the verbalisa-
tion of the narrator’s perspective and internal state language (i.e. verbalisation of
mental states). The results demonstrated that in many aspects, children with ADHD
performed similarly to the children with Asperger syndrome. The narratives of chil-
dren with ADHD and Asperger syndrome were shorter than the narratives of typi-
cally developing children. Also, children with ADHD and children with Asperger
syndrome did not point out the main aspects of the story. Compared to typically
developing children, children with ADHD did not show any differences in their abil-
ity to refer to cognitive states and use pronominal references, whereas children with
Asperger syndrome also had difficulties in these aspects.

When interacting with their peers, children with ADHD have difficulties in
adapting their communication strategies according to the context. In cooperative
communication tasks with their peers, boys with ADHD traits tend to make more
irrelevant comments, interrupt and argue when they should be listening. In addition,
they have difficulties in maintaining appropriate communication to achieve joint
goals (see Green et al. 2014). In addition to peer communication, children with
ADHD also have difficulties when talking to adults. Kim and Kaiser (2000) found
that during free play, children with ADHD produced more inappropriate pragmatic
behaviours in conversational interactions with an adult, as assessed using the
Pragmatic Protocol (Prutting and Kirchner 1987). The main problematic features
were a lack of responses to the partner and interruptions. When looking at these
symptoms from a social perspective, it is easy to understand how difficulty using
language appropriately causes a great number of problems for children with ADHD
in many kinds of conversational situations.

4.5 Pragmatic Inference and Social Perception

Social perception refers to the ability to take other people’s needs into account and
interpret their emotions, intentions and wishes. These abilities are needed, for
example, when interpreting utterances in different kinds of communication situa-
tions. Social perception plays an important role in pragmatic inference, since in
order to communicate successfully, a person needs to take other people’s emotions,
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wishes and intentions into account. According to the current view, communication
and social perception, especially theory of mind, interact with each other from the
start in typical development (Miller 2006; Lohmann et al. 2005). There is also
strong evidence that in many disorders, theory of mind is connected with pragmatic
language abilities (e.g. Martin and McDonald 2003). Since communication is
always social, it may even be artificial to try to separate social and pragmatic infer-
ence from each other. Thus, when investigating pragmatic difficulties in children
with ADHD, it is also necessary to keep in mind the social perception difficulties
connected with ADHD.

There is strong evidence of social perception difficulties in ADHD (Caillies et al.
2014; Pina et al. 2013; Petersen and Grahe 2012; Semrud-Clikeman 2010). The
tests used to measure social perception skills often demand good pragmatic infer-
ence abilities, so sometimes it is merely the theoretical framework that defines
whether researchers are talking about pragmatic or social inference difficulties (see
also Loukusa and Moilanen 2009). A study by Petersen and Grahe (2012) demon-
strated that adults with ADHD have certain types of pragmatic or social inference
difficulties. Their study examined the social perception of adults with ADHD when
viewing videotaped stimuli of truthful and deceptive targets in order to assess their
ability to use numerous potential cues to deception. The results suggested that adults
with ADHD focus on too many cues in social interactions, especially on irrelevant
ones. This finding is supported by many studies that used the CCC-2 questionnaire,
i.e. collected information from parents (see Sect. 4.3). Caillies et al. (2014) studied
second-order false belief reasoning and understanding of irony in children with
ADHD and typically developing children. The results showed that children with
ADHD performed worse in terms of providing explanations for ironic comments
and inferring the speakers’ belief compared to controls. No differences were found
between groups in terms of understanding speakers’ attitudes, which was difficult
for both groups. Explaining ironic comments and inferring a speaker’s belief from
irony correlated with the theory of mind in children with ADHD but not in children
in the control group.

Even if many studies have found differences between ADHD and control groups
in pragmatic or social language, the study by Kim and Kaiser (2000) did not find
any differences. This may be on account of the method that was used. In their study,
Kim and Kaiser used the Test of Pragmatic Language (Phelps-Terasaki and Phelps-
Gunn 1992) to measure pragmatic knowledge and inference. They did not find any
differences between children with ADHD (n = 11) and typically developing controls
(n = 11). It may be that pragmatic inference problems are not always detected in a
structured test situation, even if difficulties are evident in real-life situations. This
may present challenges for the clinicians investigating the pragmatic inference
skills of individuals with ADHD. It also highlights the fact that when assessing
pragmatic inference, it is important to collect information using many kinds of
methods and not just structured tests before drawing conclusions about a person’s
skills. In addition, when drawing conclusions about the person’s pragmatic infer-
ence abilities in real-life situations, social perception abilities should be taken into
account also.
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4.6 Effect of Inattention as well as Hyperactivity
and Impulsivity Symptoms on Pragmatic Skills

There is growing knowledge that pragmatic language difficulties in ADHD may be
the result of inattentive and/or hyperactive and impulsivity traits (Rints et al. 2015;
Paul and Norbury 2012; Petersen and Grahe 2012). The results of current studies
vary slightly, which may have to do with the methods used to assess pragmatic lan-
guage skills and inattention and hyperactive/impulsive traits. A study by Rints et al.
(2015) found that hyperactive and impulsive symptoms mediated an association
between inhibitory control and the application of pragmatic rules. On the basis of
their findings, Rints et al. provided a speculative explanation of why an underlying
deficit in inhibitory control is predictive of a poorer ability to apply pragmatic rules.
It suggested that children who lack the ability to avoid engaging in inappropriate
behaviours are more likely to have difficulties in waiting for their turn, inhibiting
urges to interrupt or intrude upon others, and/or behaving in ways that are not in the
best interest of their own desires. These hyperactive and impulsive symptoms may
then interfere with learning how to behave in a correct manner in communicative
settings, making it difficult to maintain a topic of conversation that is interesting to
others or engaging in appropriate turn-taking during conversations.

In addition to the study by Rints et al., several other studies have also shown that
hyperactivity and impulsivity may affect at least certain aspects of pragmatic behav-
iours that lead to verbal impulsiveness, such as excessive and irrelevant talking
(Camarata and Gibson 1999; Zentall 1988; Zentall et al. 1983). It may be that
impulsivity and hyperactivity mostly cause difficulties in conversational language,
whereas inattention may be reflected mostly in a lack of pragmatic understanding.
In Semrud-Clikeman’s (2010) study of children with ADHD, they found that inat-
tentive symptoms were related to poor performance in interpreting emotional and
nonverbal cues, suggesting a link between inattention and social perception, whereas
they did not find a similar link between hyperactivity and impulsivity symptoms and
social perception. When looking at the connection between inattention and social
perception, for example with respect to the framework provided by relevance theory
(Sperber and Wilson 1995), it is possible to understand how attention difficulties
weaken a person’s ability to extract relevant information in terms of pragmatic
inference. Figure 4.3 summarises pragmatic and social language difficulties that
may be connected with inattention as well as impulsivity and hyperactivity.

4.7 Short Report on Six Children with ADHD and Nine
Typically Developing Controls

Background An earlier literature review has shown that children with ADHD have
many kinds of pragmatic language and social communication difficulties. However,
this review also showed that not all aspects of pragmatic language are necessarily



96 S. Loukusa

Friendships with peers

Difficulties adopting appropriate Difficulties producing coherent
listener and speaker role and fluent speech
Does not realize the need to be polite Talks to people too readily

- )

Talking without
thinking

Paying attention
to irrelevant
factors in
discourse

Impulsivity Excessive

\ Inattention Hyperactivity J talking

Difficulties adapting communication strategies
appropriately according to context

SUOIIBNYIS UOIIBDIUNWIWOD Ul SSUIPUBISIBPUNSIIA

92e|d yJom ‘saiqqoy ‘8-9‘A1a120s 01Ul Sunjes8aiul Ul swa|qodd

Problems in topic Weak turn-taking skills: Inappropriate
maintenance interruptions; pause and response time

Difficulties in collaborating with other people, e.g. in school

Fig. 4.3 Pragmatic symptoms caused by impulsivity and hyperactivity as well as inattention
(modified on the basis of Rints et al. 2015; Paul and Norbury 2012; Petersen and Grahe 2012;
Semrud-Clikeman 2010; Camarata and Gibson 1999). The outermost layer reflects social and
societal effects of pragmatic difficulties'

weakened, and that pragmatic skills vary a great deal within the group of children
with ADHD. In order to apply some of the findings to real-life cases of ADHD, this
section presents the results of pragmatic and social perception measurements of six
children with ADHD and nine typically developing controls.

In this study, the aim was to investigate the pragmatic communication skills and
social perception abilities of six children with ADHD and nine typically developing
children using a parent-rated questionnaire and a structured clinical assessment. By
using information collected from the parents and the clinical assessment, it was pos-
sible to perceive multiple levels of information about children’s pragmatic and
social communication skills.

Methods Participants: Six children with ADHD (mean age 8;5 years, age range
7;9-9;5 years) were diagnosed at the Clinic of Child Neurology or Child Psychiatry
at Oulu University Hospital in Finland by an experienced specialist in co-operation
with a multi-professional team using criteria from the ICD-10. Nine typically devel-
oping (TD) children (mean age 8;0 years, age range 6;5-9;5 years) were recruited
from local preschools and mainstream schools (in Finland children start school at
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the age of seven). The typical development of children was verified by a parent-
reported developmental history questionnaire.

Measures: The Children’s Communication Checklist, Second Edition (CCC-2)
was used to investigate children’s communication skills in everyday life. The CCC-2
has been developed to assist with identifying language and pragmatic impairments
in children with communication problems. It is completed by an adult who has regu-
lar contact with the child. In this study, the person who completed the CCC-2 was a
parent. The CCC-2 consists of 70 multiple-choice items that are divided into ten
scales (see Sect. 4.3). This study used the Finnish version of the CCC-2 (Bishop
2015). Although the CCC-2 has been officially translated into Finnish, it has not
been standardised yet in Finnish, and thus, English norms were used when convert-
ing the sums to scaled scores to obtain the GCC score. High-scaled scores reflect
strengths, whereas low scores reflect weaknesses. If a child has GCC scores below
55, it means that the child scored among the lowest 10% of children (Bishop 2003).
After calculating the GCC, the SIDC score was calculated. According to Bishop
(2003), the SIDC score can be used to identify children who have communication
difficulties typical of autism spectrum disorders.

The Pragma test (Loukusa et al. submitted) was used to measure context utilisa-
tion, social language use and understanding of intentions, thoughts, beliefs and feel-
ings. The material contains 39 questions. Correctly answering the questions requires
an ability to understand the implied meaning of the utterance. The questions aim to
study how children manage to derive conclusions by retrieving and integrating con-
textual information, such as world knowledge, physical context and prior verbal
information. In the Pragma test material, the given context consists of short verbal
scenarios that are presented together with pictures, small characters, plastic animals
or a story, which is presented in short sections to minimise memory requirements.
In addition to these questions, the children were asked to provide explanations for
the correct answers to 13 questions (“How do you know that?”) to see if they were
aware of how they had derived the answers based on the context.

Children’s emotion recognition and theory of mind were investigated using sub-
tests from the Social Perception domain of the Developmental Neuropsychological
Assessment, Second Edition, NEPSY-II (Korkman et al. 2008). Currently, NEPSY-II
is the only standardised test in Finnish that measures social perception skills. Raw
scores can be converted into standard scores, reflecting the child’s ability in relation
to his/her own age group. The Social Perception domain includes two subtests: (1)
Affect Recognition and (2) Theory of Mind, which is in turn divided into two parts:
Verbal tasks and Contextual tasks. The Affect Recognition subtest examines a child’s
ability to match basic emotions (happy, sad, angry, afraid and disgusted) and neutral
expressions to photos of children’s faces. The Theory of Mind subtest measures a
child’s understanding of mental functions and other people’s perspectives. The total
score is a sum score of the 17 Verbal tasks and eight Contextual tasks. The questions
pertaining to Verbal tasks are based on verbal scenarios with or without pictorial
support. They measure a child’s understanding of beliefs, intentions, others’
thoughts, ideas, comprehension of figurative language and gestural imitation
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abilities (imitation abilities are thought to be a background factor for theory of
mind). The Contextual tasks of the Theory of Mind subtest measure a child’s ability
to relate emotions to social context. The child is shown drawings consisting of chil-
dren in various social contexts. Each drawing contains a target girl whose face is not
shown. The child is asked to select from one of four photos of the same girl’s face
showing different emotions. The child is supposed to correctly identify the same
emotion as the girl in the drawing is feeling by inferring the girl’s emotion on the
basis of the social context.

Results The GCC score of the CCC-2 was lower in children with ADHD compared
to typically developing children (U = 52.50, p < 0.001). All typically developing
children had GCC scores above 55 (Fig. 4.4), which is a clinically significant border
for communication difficulties (Bishop 2003). In the ADHD group, two children
had GCC scores below 55. These children also had negative SIDC values (-27 and
-7), indicating possible pragmatic or social communication problems, especially in
the case where the SIDC value was extremely low (-27). The CCC-2 manual advises
only observing the SIDC values of those children who have GCC scores lower than
55 or in cases where the GCC score is at or above 55 and the SIDC score is -15 or
less. In this study, in addition to the two children who had GCC scores lower than
55, there was also a child with ADHD who had a GCC score above 55 and an
extremely low SIDC value of -17, indicating possible pragmatic or social commu-
nication difficulties. Therefore, in this study three of the six children with ADHD
exhibited an atypical relationship between the GCC and SIDC, whereas an atypical
relationship was not found in any of the typically developing children.

The Pragma scores for the correct answers given by children with ADHD were
lower than those of the typically developing children (U = 52.50, p = 0.012; see Fig.
4.5). This showed that children with ADHD had more difficulties when deriving the
correct answer based on context.

Children with ADHD produced many kinds of pragmatic errors in their answers,
as the following examples demonstrate:

Example 4.1. Children were shown two characters (Tina and mother) and were
read the following verbal scenario. They were then asked a question:

Tina knew that it was her turn to perform a song in front of the class today. When
she woke up in the morning Tina told her mother, “I don’t feel good. Can I stay
home?” Why does Tina say that?

The answer provided by a child with ADHD: She is sick.

—The incorrect answer reflects the child’s inability to connect information from
the verbal context (performing song in front of the class) and social world knowl-
edge (it may be frightening to perform in front of the class) via inference in order to
understand why, in truth, Tina wants to stay home.

Example 4.2. Children were shown a picture and were read the following verbal
scenario about Daniel’s birthday present. They were then asked a question:
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Fig. 44 The General Communication Composite (GCC) and Social Interaction Deviance
Composite (SIDC) of children with ADHD and the typically developing children (TD). Note: In
the typically developing group there were two children who got the same scores: GCC = 101 and
SIDC = -4

Daniel has been looking forward to his birthday. He has wished for a steerable
sledge. When his birthday finally comes, Daniel’s parents come to wake him in the
morning with a present. The parcel is big, and Daniel is sure that it’s a new sledge.
His parents watch as he opens the present. But when Daniel opens it, it’s a chair for
his desk instead of a sledge. Daniel definitely did not wish for a chair. When his
parents ask him what he thinks of the present, Daniel says, “Thank you. It’s very
nice.” Why does he say that?

The answer provided by a child with ADHD: Because he wanted to get it.

—The incorrect answer reflects the child’s inability to use the verbally given
context (Daniel was hoping to get a sledge as a present) and/or to understand the
polite use of language based on social norms (it is polite to thank someone for the
present even if it is not what you wanted in order to avoid hurting their feelings).

Example 4.3. Children were shown a picture and were read the following verbal
scenario about birthday candles. They were then asked a question:

Peter tells May that she can’t blow out all of the birthday candles at once. Then
Peter starts to blow and all of the candles go out at once. May says to him, “Well,
you really are terrible at blowing out candles (with positive irony).” What does she
mean?

The answer provided by a child with ADHD: That’s bad.
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Fig. 4.5 Box and whisker plots for the group of children with ADHD and for typically developing
(TD) children showing the answer scores

—The incorrect answer reflects the fact that the child cannot understand the
proper meaning of ironical utterances on the basis of the contradiction between the
verbally given context and an expression and prosody.

Thirteen of the questions contained a follow-up question demanding explanation
if the child gave the correct answer to the initial question. Because an explanation
question was only asked if the correct answer was given, the number of correct
answers (f) had to be taken into account. The analysis of the relative frequency (num-
ber of correct explanations/ f x 100%) showed that children with ADHD were able to
successfully explain 55% of their correct answers, whereas typically developing chil-
dren could successfully explain 82% of their correct answers. This demonstrated that
compared to typically developing children, children with ADHD had more difficul-
ties in explaining how they had used context to arrive at the correct answer.

The Theory of Mind subtest of the NEPSY-II consisted of Verbal tasks and
Contextual tasks. In general, when looking at the standard scores of children, it was
evident that most of the children in both groups performed within at expected level,
even if the range was quite large in both groups (see Table 4.1). In the group of typi-
cally developing children, the large range was caused by one seven-year-old child,
who received low scores on both the Affect Recognition and Theory of Mind sub-
test. The same child also received the lowest scores on the Pragma (outlier) and
CCC-2 (GCC was 68) in the group of typically developing children. However,
because the preliminary information did not provide any reason for suspecting any
communication difficulties, the child was not excluded.
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When comparing the total standard scores of the Theory of Mind subtest between
the groups, the results just reached a significant effect (U = 44.00, p = .050).
However, when interpreting this result, it is good to bear in mind that although there
was a group difference in the standard values, the average standard values of chil-
dren with ADHD were also within normal limits (Table 4.1). Because it was possi-
ble to calculate standard scores by separating Verbal and Contextual tasks in the
Theory of Mind subtest, these different tasks were also analysed separately. The
analysis revealed that the group had a significant effect on the Verbal tasks (U =
45.00, p = .036), but not on the Contextual tasks (U = 34.50, p = .388). The group
did not significantly affect the standard scores for the Affect Recognition subtest (U
=25.50, p = .864).

4.8 Summary

This chapter has highlighted the numerous pragmatic difficulties that can occur in
ADHD. Such difficulties are evident both in pragmatic expression and comprehen-
sion. Given that ADHD is a common disorder and its diagnosis is based on symp-
toms of inattention and impulsivity/hyperactivity, some of which manifest

Table 4.1 Standard scores of ADHD
the social perception subtests Subtest group TD group
of the NEPSY-II in children
with ADHD (n = 6) and

Affect recognition

. _ Median 10.0 10.0
typical development (n = 9).
Standard scores: 13—19 above Mean 10.2 9.8
expected level; 8—12 at Standard deviation 1.7 2.9
expected level; 6-7 Range 8-13 4-13

borderline; 4-5 below

Theory of mind: Total
expected level; 1-3 well

below expected level Median 9.0 1.3
Mean 9.0 11.3
Standard deviation 1.6 2.1
Range 7-11 8-14

Theory of mind: Verbal
Median 8.3 11.3
Mean 7.8 11.0
Standard deviation 2.4 2.7
Range 5-11 6-14
Theory of mind: Contextual
Median 11.0 11.3
Mean 9.8 11.3
Standard deviation 2.8 2.1

Range 5-12 8-14
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themselves as pragmatic language difficulties, it is surprising how seldom the prag-
matic language features of individuals with ADHD have been studied in ways other
than using parental questionnaires. It is obvious that in individuals with ADHD,
excessive talking, topic drifts and interrupting other’s speech, to name a few fea-
tures, may cause communication to fail, especially when communicating with peers
who are unlikely to accept such examples of inappropriate language use.

In this chapter, results of a study of pragmatic skills in a small group of children
with ADHD and typically developing children were presented. According to the
scoring of parents on the CCC-2, children with ADHD had more communication
difficulties than typically developing children. These results were identical to those
presented in earlier studies (e.g. Viisinen et al. 2014; Staikova et al. 2013; Helland
et al. 2012; Geurts and Embrechts 2008), demonstrating that parents can recognise
the communication difficulties of individuals with ADHD. For many of the children
with ADHD, these communication difficulties were especially evident in the prag-
matic aspects of language, although typically there were also difficulties in other
aspects of language.

In this study, the Pragma test and the Verbal tasks of the Theory of Mind subtest
from the NEPSY-II demonstrated that children with ADHD performed worst in
terms of contextual comprehension and verbal social perception tasks that were
based on verbal scenarios (often supported by pictures or characters). These ques-
tions demanded an understanding of, and ability to connect, relevant contextual
information in order to derive the implied meaning of an utterance and an under-
standing of mental functions and other people’s perspectives. Although this study
demonstrated that children with ADHD have difficulties in pragmatic inference, it
is important to remember that there are also studies that have presented contrary
findings (e.g. Pina et al. 2013; Kim and Kaiser 2000), so more research using sensi-
tive materials is needed in order to study the pragmatic inference skills of individu-
als with ADHD. Even if there is no consensus about the pragmatic inference skills
of individuals with ADHD, it is known that social perception difficulties are com-
mon among children with ADHD (Caillies et al. 2014; Pina et al. 2013; Petersen and
Grahe 2012; Semrud-Clikeman 2010). However, it may be the case that not all
aspects of social perception are disrupted. For example, in this study children with
ADHD performed as well as typically developing children on the Affect Recognition
subtest, which assesses a child’s ability to match emotions to photos of children’s
faces. The Affect Recognition subtest previously proved to be difficult for children
with autism spectrum disorders, but not for the children with specific language
impairment (Loukusa et al. 2014). However, because of the small number of partici-
pants with ADHD, the results of this study cannot be generalised.

Currently, there are several studies that demonstrate a link between inattention
and/or impulsivity and hyperactivity and pragmatic language in people with ADHD
(Semrud-Clikeman 2010; Rints et al. 2015; Petersen and Grahe 2012). This link
should be studied in more depth in the future. There are also studies that compare
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the pragmatic language skills of children with ADHD to the skills of children with
ASD (e.g. Helland et al. 2012; Bishop and Baird 2001). These studies have demon-
strated that there are a number of similarities in the language use of both groups of
children. However, the same pragmatic difficulty (e.g. difficulty inferring meaning
from context or irrelevant speech) may be caused by different kinds of factors. To
date, there is little knowledge of what background factors affect these difficulties
(see e.g. Perkins 2007; Martin and McDonald 2003) or which factors should be
reflected in intervention practices.

Executive dysfunction is the theory most commonly used to explain the symp-
toms of ADHD. Although it can explain many of the core problems experienced by
people with ADHD, it cannot explain all of the difficulties in all cases (Willcutt
et al. 2005). Since pragmatics probably arises from multiple interacting constraints
(Gibbs 2011), and since it is probably a product of many interacting linguistic, cog-
nitive, social, sensory and motor variables (Perkins 2007), it is possible that multi-
ple interacting sources (e.g. many kinds of neuropsychological factors) lie behind
the pragmatic difficulties experienced by people with ADHD. Together with experi-
ences of language use, these sources form the foundation of an individual’s prag-
matic language profile.

In the future, there will be a need for additional studies that explore the prag-
matic skills of individuals with ADHD. These studies will make use of information
collected from parents and teachers as well as tests and more natural methods to
obtain a more complete picture of the pragmatic skills and features of ADHD. Since
language is used in real-life situations, the language use of children and adults with
ADHD should also be studied more in natural environments, even if it is time-
consuming and restricts the control variables. However, it could help us find the
core pragmatic challenges of individuals with ADHD and help in developing inter-
vention strategies that address these challenges. It is known that ADHD symptoms
impact psychosocial well-being (Taanila et al. 2009). In the future, it will be impor-
tant to investigate the role of pragmatic weaknesses in social exclusion and margin-
alization in adolescents and adults with ADHD. In addition, there is a need for
longitudinal studies that follow up developmental changes in pragmatic language,
since the symptoms of ADHD vary from childhood to adulthood (Hurtig et al.
2007).
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Chapter 5
Intellectual Disability

Gary E. Martin, Michelle Lee, and Molly Losh

Abstract Pragmatic language skills are often impacted in individuals with intel-
lectual disability, a developmental condition defined by deficits in intellectual and
adaptive skills. In this chapter, we review the literature on pragmatic language in
three genetically-based causes of intellectual disability — Down syndrome, fragile X
syndrome, and Williams syndrome. We focus on group-comparison studies of
young verbal individuals and cover a range of critical pragmatic skills (e.g. speech
acts, topic initiation and maintenance, management of communication breakdowns,
and narrative). We draw special attention to matching strategies utilized in the
design of these studies which have critical implications for interpreting existing
literature and guiding future studies. We conclude with discussions of theoretical
implications, research directions, and clinical applications based on our review.

Keywords Communication ® Down syndrome ¢ Fragile X syndrome ° Genetic
disorder e Intellectual disability ¢ Language ¢ Neurodevelopmental disorder e
Pragmatics ¢ Williams syndrome

5.1 Introduction

Intellectual disability (ID), previously referred to as mental retardation, is a
developmental condition defined by deficits in intellectual functioning (e.g. an 1Q
score below 70) and adaptive skills, such as self-management, social behavior,
and language and communication (American Psychiatric Association 2013).
Historically, little consideration was afforded to understanding the symptom
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profiles of ID, and few if any intervention efforts existed, with individuals with ID
commonly placed in institutions along with patients suffering from a variety of
psychiatric conditions (Braddock and Parish 2002). It is now recognized that indi-
viduals with ID represent a considerably heterogeneous population, and detailed
clinical assessment of skills across different cognitive, social, and linguistic domains
is of paramount importance in developing and implementing effective interventions.
Because pragmatic competence relies on a complex integration of skills across these
domains, pragmatic abilities are frequently impacted in ID (Abbeduto 2003;
Abbeduto et al. 2007; Abbeduto and Hesketh 1997; Rice et al. 2005; Roberts et al.
2008). Pragmatic impairment affects communication and social interaction, with
potential to impact relationships with family members, peers, and other community
members. Thus, the pragmatic skills of individuals with ID warrant special consid-
eration in research and intervention efforts.

In this chapter, we review the research literature on pragmatic language in three
genetically-based causes of ID — Down syndrome (DS), fragile X syndrome (FXS),
and Williams syndrome (WS). As well as discussing our own findings, we include a
few original examples of discourse from our data. We focus on these conditions of
genetic origin because of our own expertise and the available research literature.
However, we acknowledge that other etiologies, including environmental condi-
tions such as fetal alcohol syndrome, are frequently implicated in ID as well. For
each syndrome, we begin with a description of general characteristics. Literature
permitting, we then report findings from standardized tests and rating systems, and
consider what is known about speech acts (functions), conversational topic initia-
tion and maintenance, communication breakdowns, and pragmatic (macrostruc-
tural) aspects of narrative (storytelling). We focus this literature review on verbal
children, adolescents, and young adults, and include only group comparison studies.
Many group comparison studies matched research participants on, or controlled for,
general cognitive ability to determine whether pragmatic competence is below non-
verbal mental age expectations in individuals with ID. According to the autism lit-
erature, where studies of pragmatics abound, accounting for structural language
(vocabulary and syntax) skills is a more appropriate and relatively more recent
approach to matching (Capps et al. 1998; Ozonoff et al. 1990; Tager-Flusberg 2004).
Because pragmatics refers to the use of language for social interaction, making sure
that linguistic ‘building blocks’ are equated across groups is especially important.
Therefore, we draw attention to these details in our review of the literature below,
and revisit this issue in considering theoretical implications. The chapter concludes
with research directions and some clinical applications.

5.2 Down Syndrome

DS occurs in about 1 in 700-800 live births. It has a population prevalence of about
1 in 1,000 for children and adolescents and 1 in 1,200 overall, making it the most
common known genetic cause of ID (Centers for Disease Control 2006; Parker et al.
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2010; Presson et al. 2013; Shin et al. 2009). The vast majority of cases are caused
by an extra copy of chromosome 21, with translocation (when part of this chromo-
some attaches to another chromosome) and mosaicism (when only some cells
include an extra copy of chromosome 21) representing less frequent causes.
Intellectual ability in DS varies from average intelligence to severe disability, with
most individuals having ID in the moderate range (Pueschel 1995; Roizen 2007).
Verbal short-term memory may be particularly impaired (Jarrold and Baddeley
2001; Laws 2002), whereas visuo-spatial processing and perception may represent
arelative cognitive strength (Fidler et al. 2006; Jarrold et al. 1999). Individuals with
DS have been described as affectionate, very social, and engaging (Moore et al.
2002; Wishart and Johnston 1990). The pragmatic language profile of DS is notable
for its blend of strengths and weaknesses, as described below.

Most studies of pragmatic language in DS have focused on discrete pragmatic
skills (i.e. specific skills such as signaling noncomprehension of a message or con-
tributing novel information to a topic of conversation). However, one longitudinal
study using the Comprehensive Assessment of Spoken Language (CASL; Carrow-
Woolfolk 1999) found that typically developing boys showed more skill at baseline
(controlling for structural language and mental age) and developed pragmatic skills
more quickly over time than boys with DS (Martin et al. 2013b). Similarly, on the
Children’s Communication Checklist (CCC; Bishop 1998), a questionnaire for
measuring pragmatic skills (along with speech and structural language) that is rated
by parents or teachers, individuals with DS showed lower overall pragmatic skills
than younger typically developing controls (Laws and Bishop 2004). Using the sec-
ond edition of the CCC (Bishop 2003), Losh et al. (2012) found that boys with DS
performed more poorly overall (and on subscales of initiation, coherence, scripted
language, and context in particular) than typically developing boys after controlling
for nonverbal mental age as well as structural language skills, but did not differ from
boys with FXS.

Except for requesting, children with DS display a similar range of communica-
tive functions (i.e. answers, comments, and protests) as typically developing chil-
dren matched on language age or developmental level (Beeghly et al. 1990; Coggins
et al. 1983). Weakness in requesting may begin early and be less amenable to inter-
vention. This is confirmed in one study of young children with DS (Yoder and
Warren 2002), in which parent education and prelinguistic skills training improved
prelinguistic commenting and lexical density but not requesting.

Contingent language use, or the ability to stay on topic, appears to be an addi-
tional strength. Children with DS appear able to stay on topic for as many turns as
mental or developmental age-matched children (Beeghly et al. 1990; Tannock 1988)
and for even more turns than children matched on mean length of utterance (MLU,
a measure of syntactic complexity) (Beeghly et al. 1990). Moreover, evidence sug-
gests that children with DS are more contingent during conversation than both chil-
dren with FXS and children with autism (Roberts et al. 2007; Tager-Flusberg and
Anderson 1991). However, as Abbeduto and Hesketh (1997) have argued, measur-
ing topic maintenance ability by contingency alone overlooks the quality of topic-
maintaining turns. In fact, Roberts et al. (2007) found that boys with DS elaborated
on topics less often, and produced more turns that maintained a topic by adding
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minimal or no new information (e.g. acknowledgments, simple responses) com-
pared with younger, typically developing boys of similar mental age. Of note, most
questions were coded as elaborate topic maintenance, and so findings of reduced
requesting in DS referenced previously (Beeghly et al. 1990; Yoder and Warren
2002), along with structural language deficits, may also help to explain these differ-
ences. Children with DS also initiate fewer new topics than mental age-matched
typically developing children (Tannock 1988).

Pragmatic difficulties continue as children with DS grow older. For instance,
when describing novel shapes for a naive listener during a structured referential
communication task, youth with DS expressed messages that were less clear (e.g.
more ambiguous) than those of mental age-matched, typically developing children
(Abbeduto et al. 2006). Performance on this task was related to the expressive lan-
guage ability of individuals with DS. In another structured task, Abbeduto et al.
(2008) found that young individuals with DS signaled noncomprehension of con-
fusing messages less often than mental age-matched typically developing children.
In this same study, individuals with DS did not differ from those with FXS. In work
from our own group (Martin et al. 2015), after controlling for mental age and recep-
tive vocabulary skills, we also found that children and adolescents with DS signaled
noncomprehension less often than younger, typically developing controls (compari-
sons with the FXS group are reported in Sect. 5.3). Note that one typical way of
signaling noncomprehension is to make a request for clarification, suggesting that
requesting in particular may continue to be an area of weakness for children with
DS as they become older.

Narrative, or storytelling, abilities appear to represent a relative strength in
DS. Children and adolescents with DS have been found to include a similar number
of plot elements as mental age-matched, typically developing children (Boudreau
and Chapman 2000), and more references to plot and theme than language-matched
controls (Boudreau and Chapman 2000; Miles and Chapman 2002). Even when
matched on mental age alone, adolescents and young adults with DS used more
evaluation (e.g. references to characters’ mental states) in their narratives than typi-
cally developing controls in another study (Keller-Bell and Abbeduto 2007). More
recently, Finestack et al. (2012) reported that adolescents and young adults with DS
performed similarly to younger, MLU-matched typically developing children across
all macrostructural elements studied (e.g. character development, references to
character’s thoughts and feelings, linguistic cohesion through complex syntax). In
another recent study, children and adolescents with DS included fewer episodic ele-
ments in their narratives than typically developing children matched on nonverbal
cognitive skills (Channell et al. 2015). However, MLU accounted for these group
differences, suggesting that structural language may be a key limiting factor in nar-
rative skills for children with DS. Of note, less narrative content is recalled when
stories are presented in audio only (Kay-Raining Bird et al. 2004). This may be
explained by the visual processing strengths and verbal short-term memory deficits
described at the beginning of this section.

Together, existing findings suggest that narrative abilities may be a relative
strength in the pragmatic profile of DS, at least when visual supports are present.
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Critical skills such as narrative evaluation, the use of complex syntax to cohere nar-
rative elements, and integration of local episodes within overarching narrative
themes are all comparable to comparison groups matched on structural language
abilities. To illustrate these crucial skills, the following narrative is produced by a
9.8 year-old boy with DS and is based on a wordless picture book. This boy has a
nonverbal mental age of 5.6 years and a nonverbal 1Q of 62:

There was one, um, there was a boy named Bed. Name Christin. She was, he was sleeping
in his bed. But he woked up. Because there was one cat on his bed. And he slept and slept
and slept. He woked up. He tried to look for his cat. He tried to look under his bed. There’s
no cat. He was so sad because he doesn’t have his cat. A ball. He looked behind the window.
She looked behind the plants. He looked in in the toy bag. Toy box. He looked on the tree.
He looked on the tree. He looked under here. But there was a spider. And he was crying
crying crying. He slept and slept and slept and slept. And he woked up. That’s what he
looked like. He turned on the lights. And there was cats on his bed. That’s how the story
ended. And he snuggled. They, he kissed them. And they hugged him. He hugged them.

In spite of some grammatical errors (e.g. overregularizations such as ‘woked’),
this excerpt illustrates a number of strengths in narrative skill. Complex syntax,
though not extensively employed, is used to link episodes causally, as with the
adverbial clause in ‘he was sad because he doesn’t have his cat’. Protagonists’ inter-
nal states, goals, and motivations are also described and elaborated in a manner that
advances the story. And importantly, the narrative is imbued with an overarching
structure with a clear beginning, middle, and end. In line with existing literature on
pragmatics in DS more generally, this language sample illustrates how the prag-
matic profile of individuals with DS is marked by both strengths and weaknesses.
Strengths include contingent language use and picture-supported narrative skills,
whereas challenges include requesting, initiation of topics and communicative
repairs, and topic elaboration. This profile may be described as somewhat passive in
nature, potentially requiring a good amount of scaffolding but lacking in features
that would likely frustrate a communication partner (as opposed to noncontingent
language and perseveration, as described in Sect. 5.3 below).

Finally, while this review has focused on pragmatic language, children with DS
also have poorer speech intelligibility, or understandability, than younger, typically
developing children (Barnes et al. 2009; Chapman et al. 1998). Although studies of
pragmatic language have typically accounted for these difficulties by evaluating
only intelligible utterances from language samples, poor speech intelligibility can
clearly impact pragmatic competence by limiting communicative effectiveness.

5.3 Fragile X Syndrome

Although less prevalent than DS, FXS is the most common known inherited cause
of ID (Dykens et al. 2000; Hagerman and Hagerman 2002), with the full mutation
of the Fragile X Mental Retardation-1 gene (FMRI) present in approximately 1 in
2,500 to 1 in 5,000 individuals (Coffee et al. 2009; Fernandez-Carvajal et al. 2009;
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Hagerman 2008; Pesso et al. 2000). In individuals with the full mutation of this
gene, FMRI shuts down (becomes methylated). This causes a deficiency in produc-
tion of the Fragile X Mental Retardation Protein (FMRP), which is thought to be
essential for normal cognitive functioning (Devys et al. 1993; Jin and Warren 2003).
Because females have two X chromosomes, females affected with FXS still have
one functioning copy of FMRI. This copy is able to produce FMRP so that females
are nearly always less affected than males.

Whereas females tend to exhibit mild ID or intellectual abilities within the nor-
mal range, ID in males with FXS typically ranges in severity from moderate to
severe (Hagerman and Hagerman 2002; Loesch et al. 2003; Reiss and Dant 2003).
Social anxiety (Bregman et al. 1988; Cordeiro et al. 2011; Hagerman 2002) and
deficits in attention (Hooper et al. 2000; Wilding et al. 2002) are also common. FXS
is also the leading, identified single-gene condition associated with autism spectrum
disorder (ASD), with about 40%-75% of males with FXS meeting criteria for ASD
in a research setting (Clifford et al. 2007; Hall et al. 2008; Kaufmann et al. 2004;
Klusek et al. 2014a; Philofsky et al. 2004; Rogers et al. 2001). Autism status often
affects the severity and quality of language impairments in FXS and is associated
with increased likelihood of both males and females receiving speech-language
therapy (Martin et al. 2013a).

Because females are generally less affected than males, most research has
focused on males with FXS. Accordingly, the following review will focus on males
only. That said, results of case studies and a few mixed-age group studies suggest
that pragmatic impairment, including difficulties in initiating social interactions,
may be present in females as well (Hagerman et al. 1999; Lesniak-Karpiak et al.
2003; Mazzocco et al. 1997; Spinelli et al. 1995).

Several studies of overall pragmatic skills in males with FXS have utilized a
standardized measure or comprehensive rating system. In the same longitudinal
study reviewed in Sect. 5.2 (Martin et al. 2013b), typically developing boys outper-
formed boys with FXS (with and without ASD) on the CASL at the first time-point
and also developed pragmatic skills more quickly over time. Boys with both FXS
and ASD performed more poorly than those with FXS only. Losh et al. (2012) found
that boys with comorbid FXS and ASD, but not those without ASD, performed
more poorly than typically developing boys on the CASL after controlling for non-
verbal mental age, receptive and expressive lexical skills, and MLU. Regardless of
ASD status, boys with FXS performed more poorly overall on the CCC-2 (and on
subscales of initiation, coherence, scripted language, context, and nonverbal com-
munication in particular) than controls in this same study. Boys with FXS and ASD
also did not differ significantly from boys with FXS only on any subscale, suggest-
ing that the CCC-2 is not sensitive to pragmatic language differences in FXS based
on ASD status.

Most recently, Klusek et al. (2014b) applied the Pragmatic Rating Scale-School
Age (Landa 2011) to seminaturalistic interactions. They reported that boys with
FXS (regardless of ASD status) showed greater impairment than younger typically
developing boys after controlling for mental age and structural language. Further,
boys with both FXS and ASD showed greater deficits than boys with FXS without
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ASD and boys with DS. In both of these studies (Klusek et al. 2014b; Losh et al.
2012), boys with comorbid FXS and ASD showed pragmatic impairment that was
similar in severity to an additional comparison group of boys with idiopathic ASD.

As is the case for DS, most studies of pragmatic language in males with FXS
have focused on discrete pragmatic skills. Males with FXS have been reported to
contribute more off-topic or tangential turns (i.e. noncontingent language) to a con-
versation than males with ID without FXS, including those with DS (Sudhalter and
Belser 2001; Wolf-Schein et al. 1987). Of note, autism status of participants with
FXS was not specified in these early studies. More recently, Roberts et al. (2007)
found this pattern to be specific to boys with FXS who also met criteria for
ASD. These boys were additionally found to be more noncontingent than boys with
FXS without ASD even after controlling for nonverbal mental age. Roberts and col-
leagues also found that boys with FXS with and without ASD, like boys with DS,
were less likely to add new information in conversational turns (i.e. they were less
elaborative) than younger typically developing boys. The following example illus-
trates the use of noncontingent language during a semistructured interaction. It is
from a 12.2 year-old boy with FXS and ASD who has a nonverbal mental age of 5.3
years and a nonverbal IQ of 42:

Examiner: How do we get in the airplane?

Child: Through the door. That’s really small.
Examiner: Mhm.
Child: And you want gummy bear?

Examiner: Let’s play a little more.

Another behavior that can affect the flow of conversation is perseveration, or
excessive self-repetition. Boys and adult males with FXS (autism status sometimes
not specified) have been found to produce more perseveration than males with DS
or typical development of similar cognitive or language level (Levy et al. 2006;
Roberts et al. 2007; Sudhalter et al. 1990; Wolf-Schein et al. 1987). In more recent
work, boys with comorbid FXS and ASD were found to use more perseveration,
controlling for mental age, than those with FXS only, DS, and typical development,
whereas the group with FXS without ASD did not differ significantly from the DS
or typically developing groups (Martin et al. 2012). The following conversational
sample illustrates the tendency of this group to perseverate on both a local, utterance
level as well as more globally with repetitive themes across utterances. It is from a
10.4 year-old boy with FXS and ASD who has a nonverbal mental age of 5.8 years
and a nonverbal 1Q of 63:

Child: What is this? What is it? What is this? What is this?
Examiner: Hmm.

Child: What is it?

Examiner: I think (interrupted)

Child: What is it?

Examiner: It’s something that twirls.
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Child: What is this? What is this guy? What is, what is this?
Examiner: He’s a fireman.
Child: No. He’s a fireman. What is this guy?

Like young individuals with DS, those with FXS may also have difficulty either
expressing comprehensible and unambiguous messages, which could lead to a com-
munication breakdown, or repairing communication breakdowns once they occur.
In the same study reviewed earlier on referential communication (Abbeduto et al.
2006), adolescents and young adults with FXS were less successful at describing
novel shapes for a listener during a structured task than were mental age-matched
controls. In a second study by Abbeduto and colleagues using a structured task
(Abbeduto et al. 2008), also reviewed earlier, adolescents and young adults with
FXS signaled noncomprehension of unclear messages less often than younger typi-
cally developing controls but did not differ from those with DS. Neither of these
studies included a separate group of participants with FXS and comorbid
ASD. Moreover, investigators excluded from the FXS group only those who met
DSM-IV criteria for autistic disorder (American Psychiatric Association 1994),
making it likely that those who would meet DSM-5 criteria for ASD (American
Psychiatric Association 2013) remained in the sample. Therefore, it is not clear, as
in other studies reviewed previously, whether these pragmatic difficulties may be
specific to or more pronounced in those with comorbid ASD. Work from our group
suggests that this may be the case. We found that children and adolescents with
comorbid FXS and ASD were less likely than typically developing controls to sig-
nal noncomprehension, whereas youth with FXS without ASD did not differ from
controls and signaled noncomprehension more often than those with DS (Martin
et al. 2015).

Compared with conversational discourse skills, less research has focused on nar-
ration in FXS and findings are mixed. In one study of recalled narratives, after
controlling for nonverbal mental age, short-term memory, and expressive syntax,
boys with FXS with and without ASD did not differ from boys with DS but included
fewer references to a protagonist’s goal-motivated actions than younger typically
developing boys (Estigarribia et al. 2011). This finding mirrors those in the ASD
literature, where causal explanations for protagonist behaviors, thoughts, and feel-
ings tend to be impaired (Capps et al. 2000; Losh and Capps 2003; Tager-Flusberg
and Sullivan 1995). Further, in this study, boys with both FXS and ASD, but not
boys with FXS only, also scored lower than the typically developing group in story
grammar overall, suggesting that ASD in FXS further undermines narrative ability.
Conversely, in another study (Hogan-Brown et al. 2013), no group differences in
macrostructural skills (e.g. thematic maintenance) emerged for language age-
matched boys with FXS with and without ASD, DS, idiopathic ASD, and typical
development. Similarly, no differences were found in the use of evaluation devices
between adolescents and young adults with FXS and mental age-matched controls
in one other study (Keller-Bell and Abbeduto 2007).

In the study by Finestack et al. (2012) reviewed in Sect. 5.2, adolescents and
young adults with FXS without autistic disorder did not differ from those with DS
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but were more adept than MLU-matched typically developing controls in their use
of story introductions (i.e. opening character and setting details). Participants in this
study were more verbal than those in other work, with the FXS sample having an
average MLU of 6.1 relative to a mental age of just 4.4 years. In sum, the few stud-
ies of narrative macrostructure in FXS have resulted in inconsistent findings. Of
note, the only study to report impaired performance relative to controls (Estigarribia
etal. 2011) used the Bus Story Language Test (Crowley and Glasgow 1994). In this
story, the bus is highly anthropomorphized, making relation of character intentions
potentially more difficult. Other studies that reported no evidence of narrative mac-
rostructure impairments relied on more basic picture-description story tasks (e.g.
Frog Goes to Dinner; Mayer 1977) that may require less proficiency in adopting the
perspective of a character.

In summary, pragmatic language is generally impaired in males with FXS. Like
males with DS, challenges for males with FXS include initiation of communicative
repairs and topic elaboration. Unlike individuals with DS, pragmatic characteristics
of males with FXS also include noncontingent language and perseveration.
Pragmatic impairment may be pronounced in, and in some cases specific to, boys
with comorbid FXS and ASD. More limited research has been conducted on narra-
tive and with females. Finally, as is the case for DS, males with FXS have less intel-
ligible speech than younger, typically developing controls (Barnes et al. 2009),
which can impact pragmatic ability and communicative effectiveness.

5.4 Williams Syndrome

WS is caused by a microdeletion of approximately 25 genes on chromosome 7
(region 7q11.23). It affects 1 in 10,000 individuals (Strgmme et al. 2002). A promi-
nent characteristic of WS is a hyper-sociable personality, with a strong desire to
seek out and initiate conversations with both familiar and unfamiliar individuals
(Martens et al. 2008; Riby and Porter 2010). ID in WS is typically mild to moderate,
although ability level ranges from severe ID to average intelligence (Donnai and
Karmiloff-Smith 2000; Martens et al. 2008; Mervis et al. 2012; Riby and Porter
2010). Of note, individuals with WS demonstrate an uneven cognitive-linguistic
profile where verbal skills typically exceed nonverbal abilities. Although this profile
and characteristic loquaciousness initially led to hypotheses about the modularity of
language and cognitive skills (Bellugi et al. 1990; Donnai and Karmiloff-Smith
2000; Pinker 1994), the advantage in verbal abilities has since been shown to be
more complex than initially understood, with selective strengths and weaknesses in
language ability relative to typically developing controls (Jones et al. 2000;
Karmiloff-Smith 2007; Losh et al. 2001; Reilly et al. 1990, 2004). Similarly, despite
their sociability, more recent research suggests that individuals with WS present
with a unique profile of pragmatic challenges, described below.

Two studies have characterized the pragmatic profile of individuals with WS
using the CCC, a measure described in Sect. 5.2. Laws and Bishop (2004) found
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that individuals with WS showed relatively weaker pragmatic skills overall than
younger typically developing controls (matching criteria not specified). Also
included in this study were DS and specific language impairment (SLI) groups.
However, individuals with WS were the only clinical group to differ from controls
in inappropriate initiation of conversation. This likely reflects the hypersociability
that is characteristic of this group. Individuals with WS also used more stereotyped
conversation than those with DS or SLI. Controlling for parent-reported expressive
language skills, Philofsky et al. (2007) reported that children with WS showed
greater pragmatic skills overall on the CCC-2 than similarly aged children with
ASD, but demonstrated similar rates of impairment as the ASD group on other sub-
scales, including inappropriate initiation.

Other studies have directly examined conversational skills in individuals with
WS. Lacroix et al. (2007) examined parent-child interactions in French-speaking
children and adolescents with WS. The WS group spoke less and took fewer conver-
sational turns than typically developing controls, similar to IQ-matched children
with DS. However, they used more utterances that express their own mental states
than chronological age-matched typically developing peers and individuals with
DS, and at a rate similar to mental age-matched typically developing (i.e. chrono-
logically younger) controls. Children and adolescents with WS have been found to
have difficulty interpreting questions, as evidenced by noncontingent responding,
relative to typically developing chronological age-matched peers (Stojanovik 2006).
However, this ability has not been examined relative to mental age- or language-
matched typically developing control groups, and thus may be attributed to more
general delays in language and cognition. Children with WS also included fewer
continuations (i.e. utterances adding new information, similar to what was termed
elaborative topic maintenance in the DS and FXS literatures) relative to both typi-
cally developing individuals of a similar chronological age and individuals with SLI
with similar receptive language abilities (Stojanovik 2006; Stojanovik et al. 2001).
It is important to note that these studies are limited by small sample size (n=4-12
individuals with WS).

Communicative repair also represents an area of vulnerability for children with
WS. In an experimental task where an examiner incorrectly responded to a child’s
request for one of two objects, children with WS were less likely than mental age-
matched typically developing controls to vary requests or rejections in response to
the communication breakdown (Asada et al. 2010). During conversation, children
with WS also provided less information in response to an examiner’s request for
clarification relative to typically developing chronological age-matched peers in the
study of French-speaking children with WS by Lacroix et al. (2007) described
earlier.

The aspect of pragmatic language that has been explored most extensively in WS
is narrative ability. Individuals with WS have been found to produce narratives simi-
lar in length to typically developing controls (accounting for mental or chronologi-
cal age) or chronological age-matched children with SLI (Lacroix et al. 2007;
Marini et al. 2010; Stojanovik et al. 2004). They include greater rates of key narra-
tive plot points relative to mental age-matched typically developing controls and
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individuals with DS (Lacroix et al. 2007). However, individuals with WS produce
less cohesive narratives than mental age-matched typically developing controls
(Marini et al. 2010). Further, Reilly et al. (2004) asked individuals with WS to nar-
rate a wordless picture book and noted a tendency for individuals with WS to
describe individual scenes in great detail at the expense of an integrated, thematic
whole. Indeed, in a later study, individuals with WS were found to include fewer
reiterations of story theme relative to both chronological and mental age-matched
controls (although more than individuals with DS) (Lacroix et al. 2007).

Perhaps the most notable feature of narrative in individuals with WS is their
frequent employment of narrative evaluation (e.g. mention of characters’ thoughts
and emotions, explaining causal motivation for protagonist behavior), and more
frequent attempts to engage the listener during their narrative relative to typically
developing chronological age-matched children, as well as clinical groups includ-
ing DS, traumatic brain injury, and SLI (Lacroix et al. 2007; Losh et al. 2001; Reilly
et al. 2004). Evaluation is a critical narrative device for engaging one’s interlocutor,
for example, through use of engagement devices such as character speech and
emphatic statements. Indeed, effective narration hinges on the ability to explain the
psychological content of events, such as explaining protagonists’ motivations for
actions driving the plotline, as well as the ability to infer and express causal rela-
tionships across narrated events. Therefore, despite clear structural language and
cognitive difficulties in WS, narrative evaluation appears to be a key strength, con-
sistent with the hypersociability noted repeatedly in this population. However, it is
important to note that the over-use of this device may ultimately detract from narra-
tive competence in real-world settings, as frequent use of these devices may become
distracting or even overwhelming to the listener.

In summary, like individuals with DS and FXS, young individuals with WS may
have difficulty elaborating conversational topics (relative to chronological age-
matched controls) and repairing communication breakdowns. In addition, they may
have difficulty initiating conversation appropriately and telling cohesive narratives.
However, individuals with WS also demonstrate a notable strength in the use of
evaluation during narration and conversation, even exceeding their chronological
age-matched peers.

5.5 Methodological Considerations and Theoretical
Implications

The influence of theory on language research in ID and the contribution of this
research to theory have been discussed at length by other authors. These authors
have argued in support of approaches that consider language problems in the broader
framework of genetics, cognition and behavior as defined by a particular syndrome’s
phenotype and environment (Abbeduto and Boudreau 2004; Abbeduto et al. 2001),
as well as the limitations of group-matching designs in developmental disabilities
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research (Mervis and Klein-Tasman 2004; Mervis and Robinson 2003). We will not
repeat these issues here, but will briefly comment on how our review of the litera-
ture on pragmatics in DS, FXS, and WS underscores several theoretical and related
methodological issues. The vast majority of investigations in this area presume at
the outset a strong link between pragmatic language and cognition. However, stud-
ies reporting differences between clinical groups and mental age-matched typically
developing controls indicate that some pragmatic difficulties (e.g. the ineffective
handling of communication breakdowns which was observed across groups) cannot
be attributed to cognitive level alone.

One factor that may be critical to pragmatic language development beyond the
effects of general cognition is structural language ability. While the strategy of
matching on mental age makes much sense for most domains of speech and lan-
guage, it is not sufficient for studies of pragmatic language. As mentioned in the
introduction of this chapter, pragmatics by definition refers to the use of language
for social interaction. Thus, making sure that this linguistic foundation is similar
across groups is key in order to make meaningful conclusions regarding pragmatic
competence specifically. In some instances, as indicated in the preceding review,
individuals with ID outperform controls when structural language skills are taken
into account. This suggests that studies controlling for mental age alone may be
conflating pragmatic and structural language difficulties in these groups and, more
central to the discussion of theory, that structural and pragmatic aspects of language
are closely related.

Neither general cognition nor structural language, however, sufficiently explains
all pragmatic difficulties evident in existing literature. For example, even after
accounting for language ability, individuals with DS and FXS were reported to per-
form more poorly on global measures of pragmatic ability, and males with FXS
produced more perseveration than controls. The pragmatic language profile in WS
also showed marked divergences from mental-age matched controls, although stud-
ies that account for structural language level are largely lacking in the WS literature.
Strong links between social cognition, or theory of mind, and pragmatic language
have been found for individuals with idiopathic ASD (Capps et al. 1998, 2000; Losh
and Capps 2003; Loveland and Tunali 1993; Surian et al. 1996; Tager-Flusberg
2000; Tager-Flusberg and Sullivan 1995), and could inform potential underpinnings
of pragmatic language profiles in some instances of ID. Indeed, our review revealed
that children with comorbid FXS and ASD showed more pragmatic difficulties than
children with only FXS in a few studies that controlled for both nonverbal mental
age and structural language skills. Moreover, Losh et al. (2012) reported that chil-
dren with idiopathic and FXS-associated ASD showed similar deficits in theory of
mind, and that these skills related to pragmatic ability across ASD, FXS, DS, and
typically developing groups.

Surprisingly, in two studies reviewed previously, Abbeduto and colleagues did
not find a significant relationship between social cognition and referential commu-
nication (Abbeduto et al. 2006) or noncomprehension signaling (Abbeduto et al.
2008) in DS or FXS. In both cases this was unexpected by the authors and was
attributed partly to limitations in measurement and sample size as well as the



5 Intellectual Disability 121

developmental level of participants. Whereas participants’ mental ages were compa-
rable across studies, the sample size of the FXS group differed considerably — 57 in
Losh et al. (2012) which also included more participants with ASD, versus 18 in the
studies by Abbeduto et al. (2006, 2008). Moreover, Abbeduto and colleagues used a
single false belief task to assess theory of mind in both studies, whereas Losh et al.
employed a battery of tasks including false belief as well as more basic tests of
intentionality and desires. These were designed to decrease verbal and cognitive
load and better capture a range of theory of mind abilities in the participants with
ID. Social cognition and other influences, such as executive function and environ-
mental factors, may indeed play important roles in the pragmatic competence of
individuals with DS, FXS, and WS, although further research is needed.

5.6 Research Directions

Review of the literature suggests several important areas for future research. First,
studies should continue to elucidate the pragmatic profile of individuals with ID,
matching on structural language abilities (for the reasons outlined in Sect. 5.5), and
directly compare pragmatic profiles across clinical groups. Second, studies that
examine predictors of individual differences in pragmatic skills, beyond general
cognition and structural language abilities, are largely lacking in the literature.
Although Losh et al. (2012) did report links with theory of mind for boys with FXS
and DS and with FMR-related genetic variation in boys with FXS, other hypothe-
ses have been proposed. For example, researchers have commonly ascribed prag-
matic difficulties in FXS, and perseveration in particular, to excessive arousal and/
or anxiety (e.g. Belser and Sudhalter 1995; Cornish et al. 2004; Klusek et al. 2015;
Murphy and Abbeduto 2007). Heightened arousal was related to increased perse-
veration and noncontingent language in a preliminary study of two males with FXS
(Belser and Sudhalter 1995). In more recent work, Klusek et al. (2013) reported that
arousal dysregulation was related to poorer vocabulary skills, and marginally to
poorer pragmatic language, in a larger sample of boys with FXS. In FXS, a recently
developed quantitative method for measuring reduced FMRP expression via
Luminex technology (LaFauci et al. 2013) presents a valuable opportunity for
examining molecular-genetic correlates of pragmatic language in future investiga-
tions. Studies focused on these and other potential underlying mechanisms of prag-
matic impairment, and whether they differ by syndrome group or from typical
development, could inform general knowledge and theory, as well as intervention.
Third, girls with FXS should be the focus of future investigations, and girls and
boys should be examined separately across syndrome groups to determine whether
any sex differences exist which could inform understanding of underlying physio-
logical processes or social influences, as well as clinical approaches. Fourth, future
studies should continue to examine the impact of ASD status on pragmatic language
in individuals with FXS, using valid and well-characterized groups (with and with-
out comorbid ASD) so that findings are more comparable across studies. Future
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investigations should also include an idiopathic ASD group in order to better under-
stand the overlap in FXS-associated and idiopathic cases of ASD, which could help
to identify specific ASD traits that are linked to the FMRI gene involved in FXS
(see Chap. 3, this volume for a review of pragmatic language in idiopathic ASD).
Similarly, ASD is more common in DS and WS than in the general population
(Hepburn et al. 2008; Richards et al. 2015), making the co-occurrence of ASD and
its impact on pragmatic language an area of future research for all groups. Fifth,
many of the studies reviewed here utilized mixed-age groups, spanning from child-
hood through adulthood, with relatively small sample sizes. Future studies should
focus on discrete age groups and also examine pragmatic language longitudinally in
order to determine changes over time as well as predictors of change. Finally, inter-
vention research that targets the phenotypic characteristics described above for chil-
dren with DS, FXS, and WS is critically needed. These studies should measure
outcomes in pragmatic language specifically and related social development, such
as peer relationships, more generally.

5.7 Clinical Applications

A few clinical implications of the preceding review of pragmatics in ID for assess-
ment and intervention are worth mentioning (for more detailed discussion, readers
are referred to Chap. 19, this volume). Although individualized assessment and
intervention that takes into account the developmental level and needs of a particu-
lar child and family is recommended, knowledge of phenotypic characteristics com-
mon to each syndrome could also help a clinician to focus or tailor assessment and
intervention. Assessment approaches may also be informed by the research litera-
ture. For instance, in the Klusek et al. (2014b) study reviewed in Sect. 5.3, group
differences for the seminaturalistic context were more robust than those based on a
standardized measure of pragmatics. Thus, clinical assessment should utilize a
multi-method approach, including results of standardized assessments but also
direct observation of more naturalistic interaction in multiple contexts and with
various communication partners.

Ultimately, the goals of language intervention for individuals with ID should
include improved functioning in communicative, social, academic and vocational
domains (American Speech-Language-Hearing Association 2005). While this chap-
ter has necessarily focused on pragmatic language, there is a vast literature docu-
menting relative strengths and weaknesses of all three groups for speech and
language more broadly that should be considered (Abbeduto et al. 2007; Mervis and
Becerra 2007; Rice et al. 2005; Roberts et al. 2008). Assessment and intervention
for children with ID should of course also focus on speech intelligibility and struc-
tural language to ensure that children with ID have the necessary tools for pragmatic
language. Finally, intervention studies and research that uncovers the underlying
mechanisms of pragmatic difficulties in each group will clearly have important
implications for clinical management.
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5.8 Summary

Pragmatic competence is frequently impacted, to varying degrees, in young indi-
viduals with DS, FXS, and WS. Future studies should continue to compare syn-
drome groups to each other and to typically developing controls appropriately
matched on structural language ability. Knowledge of the phenotypic characteristics
of each syndrome group may inform clinical efforts to some extent, though well-
designed intervention studies are critically needed for all three groups. These stud-
ies, and intervention in general, will be guided by research that further elucidates
the pragmatic language profile of each group, as well as the underlying mechanisms
of pragmatic impairment in ID and whether they differ by etiological category.
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Chapter 6
Childhood Brain Tumour

Kimberley Docking, Philippe Paquier, and Angela Morgan

Abstract Children who survive brain tumour are a growing population, and are
increasingly seen in clinical caseloads worldwide. However, cure often comes at a
cost, with devastating neurocognitive and communicative sequelac commonly seen
in children across the course of development. The impact of tumour and treatment-
related variables on the development and acquisition of neurocognitive and com-
municative skills is considerable, and includes the direct effect of a tumour located
in the supratentorial and infratentorial regions, raised intracranial pressure, treat-
ment effects from surgical intervention, radiotherapy, and/or chemotherapy, and
other risk factors. Pragmatic abilities and social competence are commonly dis-
rupted in childhood brain tumour (CBT), with devastating effects on quality of life.
This chapter addresses the key social skills and constructs of social ability associ-
ated with CBT in addition to the primary mechanisms underpinning pragmatic defi-
cits in CBT. Management of pragmatic deficits associated with CBT requires an
integrated approach to assessment, treatment, and long-term surveillance. It is also
important that these children are not ‘lost’ to services considered essential to ensuring
improvements in social functioning and pragmatic competence. These approaches
to assessment and intervention are outlined.
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6.1 Introduction

With advances in medical care, more children with brain tumour are able to live full
and complete lives. They are not only reaching adulthood, but participating in and
enjoying life with family and friends, aspiring to careers and financial indepen-
dence, establishing interpersonal relationships, and achieving overall fulfilment in
life (Askins et al. 2015; Vinchon et al. 2011; Ullrich and Embry 2012). Thus,
improving quality of life for survivors from this disease now shares attention with
the vital work that is dedicated to improving cure rates in childhood brain tumour
(CBT) research. In fact, cure is now considered to include optimisation of quality of
life (Mulhern and Palmer 2003).

Over recent decades, it has been documented that childhood brain tumour survi-
vors (CBTS) often experience a number of tumour- and treatment-related sequelae.
These range from mild to profound impairments of cognition, communication and
pragmatics and can significantly affect quality of survival. Such deficits can have
devastating effects on children surviving brain tumour, who live a longer portion of
their lives with these morbidities compared to adults (Janzen et al. 2015). In this
chapter, we outline the intricately complex presentation characteristics that are
commonly associated with CBT. We then discuss the known implications of CBT
on pragmatics, as well as the targeted assessments and interventions that are cur-
rently available.

6.2 Incidence and Types of Childhood Brain Tumour

Brain tumours account for a significant proportion of paediatric oncology practice
and are responsible for the highest morbidity rates related to cancer in childhood.
They are the most common solid form of cancer in children with an incidence rate
of 25 % of all cancers, compared to approximately 3 % in adults (Diamandis et al.
2015; Imbach 2014). CBT has been consistently ranked as the second most frequent
cancer type in children under 15 years after leukaemia for several decades in Europe,
North America, Australia, Japan, and the United Kingdom (Siegel et al. 2013;
Dolecek et al. 2012; Fleming and Chi 2012; Australian Institute of Health and
Welfare 2015; Scheurer et al. 2011).

CBTs are categorised according to the main compartments of the brain: the
supratentorial region, and the infratentorial region or posterior cranial fossa. The
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supratentorial region consists of structures that lie above the tentorium cerebelli,
including the cerebral hemispheres, thalami, basal ganglia, diencephalon, third and
lateral ventricles, optic tracts/chiasmatic region, and the pituitary fossa. The poste-
rior fossa includes the cerebellum, fourth ventricle, and the brainstem. While there
are some similarities across locations, clinical presentation often differs based on
the region in which the tumour arises (Amid et al. 2015). The most common loca-
tion of CBT is consistently reported to be the posterior fossa (Lanzkowsky 2011;
Imbach 2014; Dolecek et al. 2012). Up to 60 % of CBTs are reported to be located
in the posterior fossa, and approximately 40 % are located in the supratentorial
region (Imbach 2014; Dolecek et al. 2012).

The most common type of central nervous system (CNS) tumour type in child-
hood is widely agreed to be the astrocytoma, with reported rates ranging from 30 to
50 % (Lanzkowsky 2011; Keene and Johnston 2015; Imbach 2014; Dolecek et al.
2012; Fleming and Chi 2012). This type of tumour is most commonly located in the
posterior fossa and accounts for the higher rates of incidence in this location in
children. The gender ratio for astrocytomas is higher for males (Imbach 2014). The
second most prevalent paediatric brain tumour is the medulloblastoma. It occurs at
a rate of approximately 15-20 %, and is the most common of all malignant brain
tumours (Diamandis et al. 2015; Imbach 2014; Keene and Johnston 2015). The gen-
der ratio indicates a slight male predominance at approximately 1.4:1 (Chan et al.
2015). Ependymomas are the third most common tumour type, encompassing 5—15
% of all CNS tumours in childhood, and forming the second most common type of
malignant tumour in children. These tumours are also considered to have a slight
male predominance (Keene and Johnston 2015; Imbach 2014). Craniopharyngiomas
account for 4-7 % of all brain and spinal cord tumours in children (Imbach 2014;
Keene and Johnston 2015). Other common tumour types include supratentorial
primitive neuroectodermal tumours (PNETs), visual pathway gliomas, choroid
plexus tumours, pineal area tumours, and brainstem tumours.

According to region, common tumours of the posterior fossa in children include
astrocytomas (low-grade more frequent than high-grade glioma), medulloblasto-
mas, ependymomas, and brainstem tumours (commonly low- and high-grade glio-
mas, and PNET) (Lanzkowsky 2011). In the supratentorial region of the brain,
astrocytomas also rank as the most common cerebral tumour (65 %), followed by
ependymomas (15 %), PNETs and other varieties such as choroid plexus papillo-
mas (Amid et al. 2015; Imbach 2014; Lanzkowsky 2011). Common tumours found
in the midline region of the supratentorial fossa include chiasmal gliomas (optic
glioma), suprasellar craniopharyngiomas, pineal tumours (such as pinealomas and
pinealblastomas), and germ cell tumours (such as germinoma, teratoma, and embry-
onal carcinoma) (Lanzkowsky 2011; Imbach 2014). With each type of tumour, dif-
ferences exist in presentation and diagnostic signs. Treatment approaches also vary
according to malignancy, location, accompanying symptomotology and clinical
presentation.
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6.3 Non-treatment Effects of Childhood Brain Tumour

A brain tumour may cause neurologic compromise in children in two ways: indi-
rectly, by causing obstruction of cerebrospinal fluid (CSF) flow and increased intra-
cranial pressure (ICP); or directly, by infiltrating or compressing normal CNS
structures due to the mass effect of the tumour (Amid et al. 2015; Obaid et al. 2015;
Imbach 2014; Blaney et al. 2011). In children diagnosed with brain tumour, lan-
guage and cognitive sequelae occur due to the impact of the tumour on the brain and
by compromising structures that subserve the neural pathways involved in language
and cognition.

6.3.1 Indirect Effects of CBT on Language and Cognition

Normal ICP is the result of equilibrium between brain tissue, blood and CSF, and so
the presence of a tumour mass disturbs this equilibrium (Amid et al. 2015). Within
a fixed space such as the cranial vault, increased volume from the mass effect of the
tumour creates an increase in volume which results in a rise in pressure (Amid et al.
2015; Corns and Martin 2012; Neil et al. 2016). This increase in ICP is most com-
monly caused when poor flow or obstruction of CSF occurs due to blockage from
the tumour or compression of the ventricles and surrounding structures, resulting in
hydrocephalus (Ullrich 2009; Obaid et al. 2015; Amid et al. 2015; Blaney et al.
2011; Neil et al. 2016). Increased ICP can also occur as a result of increased produc-
tion of CSF in the CSF space (e.g. such as associated with choroid plexus tumour),
or due to deceased absorption (e.g. as a result of infection or subarachnoid haemor-
rhage) (Ullrich 2009; McWhirter and Masel 1987). In most children, an increase in
ICP also occurs due to cerebral oedema, resulting from the growing tumour (van
Eys 1991). This cerebral oedema can often have greater implications than the
tumour itself, with rapid onset causing sudden clinical deterioration. Oedema com-
pounds the mass effect of the tumour and exacerbates, both locally and globally, the
neurological deficits caused by the tumour as a result of generalised increased ICP
(Stephenson and Finlay 1990).

Whether increased ICP is caused by the tumour mass, or by obstruction of CSF
pathways, the clinical manifestations are similar. Increased ICP is responsible for
some of the earliest and most common clinical manifestations of CNS tumours,
which are often quite nonspecific and nonlocalising in nature (Blaney et al. 2011).
The most commonly reported presentation is a triad of headaches, vomiting, and
lethargy (Amid et al. 2015; Obaid et al. 2015; Imbach 2014; Ullrich 2009). In the
first few years of life, irritability, failure to thrive or weight loss, personality changes,
and developmental delay are considered frequent early signs of increased ICP, later
followed by regression of cognitive and motor skills (Blaney et al. 2011; Ullrich
2009). School-aged children, however, commonly present with declining academic
performance, fatigue, personality changes, as well as vague intermittent headaches
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(Blaney et al. 2011). Visual disturbances resulting from increased ICP is largely due
to a sixth nerve palsy, which includes diplopia or double vision, papilloedema (optic
disc swelling), strabismus (eye misalignment), visual loss or visual field loss, and
head tilting to the side (Imbach 2014; Ullrich 2009; Blaney et al. 2011).

In addition to neurological impairments, many of the neurocognitive and lan-
guage impairments evident in CBTS are attributed to an increase in ICP or hydro-
cephalus (Blaney et al. 2011; Obaid et al. 2015; Duffner 2010). As a tumour may
exist for many years in some children prior to diagnosis, with slow growth and
gradual appearance of symptomatology, increased ICP can often be present some
time before diagnosis, exerting prolonged effects (McWhirter and Masel 1987). In
some cases even a short period of increased ICP may cause damage (McWhirter and
Masel 1987). Recent investigations have found that language and cognitive difficul-
ties are associated with persistent raised ICP and/or hydrocephalus (Aarsen et al.
2014; Rashid et al. 2012; Duffner 2010; Ullrich 2009). Pre-operative hydrocephalus
has been associated with significantly lower IQ, both verbal and performance
(Duffner 2010). Significant language impairments have been reported in children
presenting with severe hydrocephalus, with severity of hydrocephalus specifically
responsible for language impairments evident in children with brain tumour (Aarsen
etal. 2014).

In addition to language, specific areas of cognitive impairment have also been
noted across memory, attention, executive function skills, visual-spatial skills, and
behaviour (Aarsen et al. 2014). In fact, up to 60 % of children with severe persisting
hydrocephalus are reported to require special support services at school. Cognitive
outcomes have also been found to be particularly unfavourable in children diag-
nosed with hydrocephalus under 12 months of age (Rashid et al. 2012). The func-
tional outcomes and impact of such difficulties on the long-term quality of life for
children with brain tumour, however, are often more significant than would be antic-
ipated from the neurocognitive deficits (Vinchon et al. 2012). However, it is sug-
gested that adequate treatment of hydrocephalus may improve outcomes (Duffner
2010; Aarsen et al. 2014).

6.3.2 Direct Effects of CBT on Language and Cognition

Children with brain tumours are particularly vulnerable to neurocognitive impair-
ments which may be induced by the tumour itself or by the different therapeutic
interventions (Margelisch et al. 2015). The mode of presentation depends on the
child’s age and the tumour location. In older children, symptoms usually progress
insidiously with benign tumours (e.g. low-grade gliomas, gangliogliomas) or rap-
idly with aggressive tumours (e.g. malignant gliomas, ependymomas) (Pollack
1999). Given the low incidence of CNS tumours in children younger than age 20
(4.58/100.000 persons/year) (Gururangan 2011), and the urgency of life-saving sur-
gery, only scarce information is available on the direct effects of CBT on language
and cognition. For instance, in a systematic review of 87 well-documented case
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studies of acquired childhood aphasia published between 1978 and 2005, Baillieux
et al. (2006) found only 10 instances of tumoural aphasia, of which only two had
been assessed before surgery. As CNS maturation is an ongoing process during
childhood, neurocognitive findings obtained in adult brain tumour patients cannot
straightforwardly be extrapolated to CBTS. Although the impact of a brain tumour
is considered to be different in children than in adults, it nevertheless seems that as
in adults, the location of the tumour is the principal determinant of neurocognitive
disturbances (Iuvone et al. 2011). We therefore describe the direct effects of CBT on
language and cognition in supratentorial and infratentorial neoplasms separately.

6.3.2.1 Supratentorial Tumours

De Agostini and Kremin (1986) had the opportunity of prospectively following the
progressive dissolution of language over a 3-year-period in a boy who suffered from
a slowly growing left temporal tumour. At initial assessment, the spontaneous lan-
guage of this patient was fluent with rare phonemic paraphasias. One year later, his
spontaneous productions were less fluent, mainly because of word-finding difficul-
ties. Phonemic errors had also notably increased. Still 1 year later, his verbal output
had become aspontaneous, and mainly consisted of brief responses only uttered
when he was spoken to. However, oral repetition and auditory comprehension
remained well-preserved. The authors proposed a diagnosis of transcortical motor
aphasia.

In a study of an 8-year-old, right-handed girl with a left frontal tumour, and her
neurologically normal monozygotic twin sister, Anderson et al. (2002) documented
aphasic seizures in the affected girl. However, as the study was directed towards the
assessment of lesion-induced changes in the pattern of fMRI language activation in
order to allow comparison with the normal pattern in a genetically similar child, no
detailed information was given on the aphasia characteristics. The fMRI language
activations differed between the twin sisters despite morphological brain similari-
ties. The unaffected girl displayed a typical pattern of left-lateralised language,
whereas the patient first showed bilateral frontal activation that shifted towards the
right hemisphere as the tumour grew. Anderson et al. (2002) assumed that the right
frontal activation in the patient reflected the pathophysiological effects of the tumour
in the prototypical language cortex.

More recently, in 83 children with brain tumours examined prior to treatment,
Tuvone et al. (2011) observed cognitive difficulties at diagnosis in 50 % of patients.
In a subgroup of 59 patients with supratentorial tumour location, children with
hemispheric tumours (n = 38) showed worse performance on IQ measures, visuo-
motor integration, phonological working memory, and planning compared to chil-
dren with midline tumours (n = 21). Children with left hemisphere tumour (n = 20)
performed worse on phonological working memory than children with right hemi-
sphere involvement (n = 18). A strong correlation was found between linguistic
measures and left cortical tumour location. However, Iuvone et al. (2011) could not
demonstrate a significant correlation between radiological tumour-related variables
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and neurocognitive performance. In a study comparing children with brain tumours
before the start of medical treatment to children with an oncological diagnosis not
involving the CNS, Margelisch et al. (2015) confirmed Iuvone et al.’s (2011) find-
ings by demonstrating significant deficits of working memory, verbal memory, and
attention in children with brain tumours. Of note, verbal comprehension, along with
perceptual reasoning and processing speed, were preserved in the group of children
with brain tumours.

6.3.2.2 Infratentorial Tumours

The posterior fossa contains the brainstem and cerebellum. Recent advances in the
role of these anatomical structures in cognition and behaviour suggest that damage
to either of them may cause symptom constellations that are closely alike. Given the
life-threatening impact of brainstem tumours and the pursuant urgency to initiate
treatment, it is not clear to what extent the cognitive and behavioural disorders listed
below can be attributed to the tumour characteristics only. In a review of the litera-
ture, D’ Aes and Marién (2015) only identified seven well-described paediatric cases
with brainstem neoplasms published between 1950 and 2012. All patients presented
with dysarthria, but no clear-cut linguistic deficits were reported pre- or post-
operatively. The cases reviewed by D’Aes and Marién (2015) displayed cognitive
disturbances consisting of dysexecutive functioning, memory impairments, and
attentional deficits. They also exhibited a wide range of behavioural and affective
disturbances such as irritability, obstinacy, apathy, lack of initiative or cooperation,
aggressiveness, anxiety, impulsivity, loss of interest, confusion, and fidgetiness.

D’Aes and Marién (2015) postulated that being an intrinsic part of the cerebello-
cerebral circuitry that controls cognition and affect, the brainstem is also implicated
in cognitive and affective functioning through (a) its reciprocal connections with the
cerebral hemispheres, and (b) its close connections with the cerebellum. Despite
predictions of the potential for language dysfunction based on this neuroanatomical
circuitry, Docking et al. (2005) could not demonstrate overt language disturbances
subsequent to treatment in six children with brainstem tumour. Unfortunately, no
information was available regarding their pre-treatment neurocognitive presenta-
tion. However, given the impact of treatment combinations on cognition, these
authors rightly called for close long-term monitoring of children treated for brain-
stem tumour.

Advances in the understanding of the neuroanatomy of the cerebellum have
