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Abstract

This thesis investigates the development of children’s conversational and
communication skills. This is done by investigating both communicative
process and outcome in two communication media: face-to-face interaction

and audio-only interaction. Communicative outcome is objectively measured
by asseésing accuracy of performance of communication tasks. A multi-level
approach to the assessment of communicative process is taken. Non-verbal
aspects of process which are investigated are gaze and gesture. Verbal

aspects of process range from global linguistic assessments such as length of
conversational turn, to a detailed coding of utterance function according to

Conversational Games analysis.

The results show that children of 6 years and less do not adapt to the loss

of visual signals in audio-only communication, and their performance suffers.
Both the structure of children’s dialogues and their use of visual signals were

found to differ from that of adults. It is concluded that both verbal and non-

verbal communication strategies develop into adulthood. Successtul

integration of these different aspects of communication is central to being an

effective communicator.
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Introduction
Research on the Development of Communication Skills

Communication issues are pervasive in psychology. Our abilities to

communicate are central to our concept of what it is to be human. The way
in which children acquire the ability to communicate is therefore a major

question in many academic disciplines, including psychology.

The development of communication skills has often been considered in
terms of how children acquire language. There is now a huge literature on the
development of verbal referential skills, and an extensive sociolinguistic
literature regarding how children learn to speak. The majority of this

research has focused on the acquisition of syntax and semantics. Far less

work has been done on the development of the pragmatics of language and

communication.

Likewise, the development of non-verbal aspects of communication has
been neglected in comparison to the acquisition of language. Non-verbal
communication is thought to be more natural and therefore to require less
learning. It is also considered that non-verbal communication strategies are
more primitive and are secondary to linguistic strategies. Indeed the main

role which non-verbal communication abilities are thought to serve in the

development of communication is often considered to be in their role as
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precursors to language, which serve primarily to set the stage for linguistic

development.

This thesis seeks to investigate the development of pragmatic aspects of

language and the development of non-verbal communication. A functional
approach is taken. Communicative competence involves a knowledge of how
communicative functions can be achieved and when it is appropriate to do so.
It 1s proposed that certain communicative functions are equally well served
by both verbal and non-verbal means, and that communication involves an

Interplay between these two aspects of communication.

It 1s proposed that children master the pragmatics of communication over

a period of time which extends far beyond their acquisition of considerable
language skills. It is therefore expected that children will use neither verbal
nor non-verbal strategies as effectively as adults. Likewise it is expected that
verbal and non-verbal communication will become more closely related, in

terms of communicative function, with increasing age.

The thesis reports analysis of the verbal channel in terms of a novel coding
system called Conversational Games analysis. This gives a functional
description of the structure of conversations. How individuals structure their

conversations in terms of both what kind of functions are prevalent and the
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way functions are encoded will depend upon the level of communicative skill

of the interlocutors and the communicative channels which are available.

Conversational structure is therefore investigated in different age groups and

in different communicative contexts.

Two types of non-verbal signal are investigated, gaze and gesture. Gaze

may play many types of role within interaction. It’s relationship to the verbal
channel is investigated in a novel way by noting it’s occurrence with the
coded functions assigned to the verbal utterances which it accompanies. This

gives further insight into the role which gaze plays both in terms of obtaining

and transmitting information.

There are many different types of gesture, ranging from the kind of
unconscious gesturing which is closely tied to speech and which continues
when there 1s no visual channel, to more deliberate emblematic gesturing
which serves a definite communicative function from the point of view of the
speaker. It 1s the latter type of gesture with which this thesis is concerned.
Several authors have suggested that non-verbal of information less complex
and requires less information processing capacity. If this is the case then
such gestures are expected to be more prevalent in the communication

attempts of younger children than those of adults.
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There are two main opposing views of non-verbal communication. One
proposes that it 1s a primitive precursor to language and that with increased

communicative competence it becomes nothing more than a redundant

accompaniment of language. The other suggests that non-verbal signals

function in their own right and play a significant role even in the
communication of adults. It is hoped that by looking at the aspects of gaze
and gesture which are investigated that these views can be reconciled. It is
expected that deliberate communicative gesturing may be used when the
speaker does not have the verbal abilities to transmit the intended

information. This would therefore support the view that non-verbal signals

are less complex than language. In contrast it is expected that the finely
tuned use of gaze in interaction is a skill which will develop with increasing
communicative competence. If these hypotheses are supported this illustrates
that certain aspects of the non-verbal channel may indeed preceed language,

while others are only acquired with much communicative practice long after

language acquisition.

Conclusion

In conclusion, there are complex issues associated with the way in which
communication abilities are acquired, and the considered relationship
between verbal and non-verbal communication. This thesis addresses some

of these issues by investigating the development of verbal and non-verbal
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communication in a novel way (to the best of the author’s knowledge), using

Conversational Games analysis to investigate the effect of different visibility

contexts, and patterns of eye gaze.

Part 1 of the thesis covers theoretical issues regarding the relationship
between verbal and non-verbal communication and some of the major
theoretical approaches to explaining language acquisition. The roles which
non-verbal signals, such as eye gaze and gesture, play in human interactions
are also discussed. Finally, part 1 reviews empirical studies of the

development of communication skills.

Part 2 of the thesis reports global performance and communicative process

measures in the corpora investigated. This sets the stage for examining the
interactions in more detail, by describing in general terms how the different

subjects coped with the communication tasks in both face-to-face and audio-

only interaction.

Part 3 begins with a review of the literature leading up to the development

of Conversational Games analysis. The use of this analysis system to
describe contextual and age differences in conversational structure, is then
reported in the final 2 empirical chapters. Conversational Games are one way

of describing communicative acts which interlocutors use to accomplish
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various conversational goals. The frequency with which individuals use

various types of Games therefore describes the approaches those individuals

take to the communication task. Comparing conversational structure between

face-to-face and audio-only communication gives insight into the role which

the visual channel plays in face-to-face interaction. This is based on the

assumption that visual signals will be replaced by events in the verbal

channel when there is no non-verbal channel available. Also reported is the
detailed analysis of gaze patterns, which uses Conversational Games analysis
to describe the verbal channel. By associating eye gaze with communicative

functions (defined in the verbal channel) this offers information regarding the

functions which eye gaze is related to.

This thesis is therefore an examination of the development of verbal and
non-verbal communication skills, and at the same time is an investigation of

the relationship between verbal and non-verbal aspects of communication.

The basic questions addressed are:

(1) Do children structure their conversations, in terms of the communicative

functions which they use, in the same way as adults?

(2) a. Are visual signals important, in terms of communicative function, in

the face-to-face interactions of adults, and does this therefore cause adults to
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structure their conversations differently in audio-only interaction? If visual

signals are replaced, in part at least, by verbal signals in audio-only

interaction, this illustrates that non-verbal communication is a significant part

of adult communication and that it is closely related to verbal signals.

b. Are the conclusions of (2,a) backed up by the analysis of eye gaze patterns

across verbal communicative functions? If visual signals function in the

ways which the answers to (2,a) suggest, then eye gaze should be more

associated with certain communicative functions than others.

(3) a. Do visual signals have the same degree and type of impact on the

interactions of children as they do for adults, and is this influenced by the age
of the child? This illustrates developmental changes in the relationship

between verbal and non-verbal aspects of communication.

b. Are the conclusions resulting from (3,a) backed up by the analysis of eye

gaze patterns across verbal communicative functions?



Part 1: Review of Literature on the Development of

Communication Skills and the Relationship Between

Verbal and Non-verbal Aspects of Communication

23
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Chapter 1: An Introduction to Language and Communication Issues

"'A conversation is one of the commonest
phenomena we encounter, yet it is one which raises
very great scientific problems, many still

unresolved. It is so often our commonest

experiences, which we take for granted, that

are the most elusive of explanation and description."

Colin Cherry (1966)

A. Communication: A definition

Communication in its widest sense is a term used to describe a diverse set

of situations which may involve people, animals and even machines.

However a more systematic and generally accepted psychological
definition of true communication is that it is an interaction, involving two or
more participants, in which information is transmitted, with the sender having
the intention to change the knowledge state of the receiver.  This
communicative act can be said to have been accpmplished when the relevant
mental representations of the participants have been aligned. In this vein,
Grice (1969) emphasises the intentionality of communication in his definition

of the 'highest sense' of communication which is as follows :

1) The sender voluntarily does the sending.

2) The sender understands the receiver is an agent capable of voluntary
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action.
3) The sender understands the receiver understands the sender intends

something, and that he can recognise this intention without fulfilling the

senders' wants and goals.

1. Early Language and Communication
Harding (1983) suggests the following defining features of a

communication situation:

1) There is some communicative effect, that is, the listener/observer reacts to
the signal sent.

2) At least one participant interprets the situation as communicative.

3) The communication is intentional.

Harding suggests that intentionality develops over the first year of life

through the infant learning that his/her actions have effects on others.

Traditionally cognitive concerns such as information processing capacity
and knowledge representation will therefore be very pertinent to issues of

communication and development of communication abilities (Bates, Benigni,

Bretherton, Camaioni, & Volterra, 1979).

By definition communication involves more than one participant,
therefore it is not only a cognitive event but also a social one. Shatz (1983)

describes communication ability as the interface between cognitive; social
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and linguistic abilities. The term °‘linguistic’ is perhaps too limited in this
context since there are certainly communicative acts which can be performed

nonlinguistically. For example, some kinds of aphasics who communicate

quite effectively despite having lost many of their linguistic abilities (Printz,

1980; Howard & Hatfield, 1987).

2. Language versus Communication

The distinction between language and communication is a useful one,
since communication can occur without natural spoken language. There is

also some reason to believe that language abilities can exist without

communication abilities. Blank, Gessner, and Esposito (1978) report a case
study of a 3;3 boy whose syntactic-semantic development were age
appropriate, but who failed to communicate effectively. The child also
showed no understanding of, nor ability to produce, non-verbal
communication. Blank et al conclude that the structural and communicative

aspects of language are based upon different sets of skills which may function

independently.

Likewise, Fey and Leonard (1983) found that language impaired children
actual performed better on referential communication tasks compared with

peers matched for MLU. Fey and Leonard suggest that this results from the
language impaired children’s greater cognitive and social skills, suggesting

an independence between language form and language use.

Autistic children show severe deficits in both their language skills and

their communication skills. There may be a lack of speech (DeMyer, Barton,
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and Alpern, 1974) or the speech which does occur is not communicative,
with such individuals having great problems with the pragmatics of
communication (Messer, 1994). Like the child reported by Blank et al
(1978), autistic children do not exhibit preverbal gesturing. Messer proposes

that their communicative problems stem from their lack of ability to attribute

mental states to either themselves or to other individuals.

Bierwisch (1980) suggests that it is useful to think of language and
communication separately, for the reasons above and also because the rules
and principles governing the linguistic and communicative facets of verbal
communication are different. He equates communication with social
interaction, and proposes that it is based upon different systems of knowledge

compared with language. He contrasts two examples to illustrate this point.
First, one may understand what someone is trying to communicate without

understanding what they are saying, and second, one may understand what
someone is saying without knowing what he/she is trying to communicate.
He recognises the close relationship between these two concepts and suggests
that speech act theory bridges the gap between them, since a speech act gives

a linguistic utterance a “communicative sense”.

Attempting to treat language and communication as separate concepts
may obscure important relationships and similarities between language skills
and communication skills (Shatz, 1983). The distinction is made here only as
a reminder that language is not all about communication, and communication

1s not all about language use.
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B. Communication as a Multi-Channel Phenomenon
An important feature of communication is that it is a multi-channel affair.

That 1s, communication commonly involves many sources of information.
For example, in a face-to-face interaction potential information sources
include; the linguistic form of utterances, the paralinguistic features of these

utterances, visual cues such as gesture and eye gaze, sociolinguistic

information, discourse information and illocutionary information.

Communicators make use of these information sources if they have the
necessary knowledge to do so, that is communicators must use their
knowledge about such information in order to interpret it. Restated in
developmental terms the child developing as a communicator must acquire
an understanding of all the information channels used by his or her speech

community and integrate these into a complete functioning system.

To consider the development of communication one must therefore assess
the development of the use of a diverse set of knowledge types as well as the
development of cognitive and information processing abilities. This thesis
will consider empirical evidence for the changing use of verbal and non-
verbal signals with development, and the implications which this has for how
well individuals communicate at different ages. The changing use of
different knowledge types will therefore be investigated and considered with

respect to cognitive and information-processing capacity 1ssues.

Furthermore there is no reason to believe that all adults develop all this
knowledge, or the strategies for using it, to the same level. Shadbolt (1984)

and Anderson and Boyle (1994) suggest that speakers adopt different
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“communicative postures”. In other words there is not necessarily one
mature, efficient combination of skills which results in a mature, efficient

communicator. Rather, there are likely to be several communication styles
some more optimal than others. Just how effective a style is will depend on

the communicative situation. Individuals may also adapt their style

according to the communicative situation, and therefore another aspect of
communicative development will be the acquisition of the pragmatic
knowledge necessary to do so appropriately.

Before proceeding further it is necessary to discuss some of the theoretical

issues which are prevalent when considering communication. It 1s evident

from the above that even to provide a definition of what communication is,

involves making certain theoretical assumptions. This 1s even more
important when deciding what 'good communication' is, and how it 1is

attained developmentally.

C. Theoretical Issues: Nativism and Empiricism

An old debate in communication is that which once raged between
nativists and empiricists. Do we have an innate endowment which equips us
for communication, or do we have to learn all the knowledge we will need for
it? Most of the research surrounding this issue has focused on the acquisition
of linguistic form, that is syntactic-semantic developments. Later in this
chapter, more recent approaches will be discussed which encapsulate wider
communicative issues. However the discussion of the nativist-empiricist
debate is relevant here since there is a linguistic component to many, if not

most communication events.
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1. The 'Innateness' of Communication

Advocates of a strong nativist position are relatively rare. Fodor (1975)
proposes that we are prewired for an internal, private language, that is, the
language of our cognitive processes. He suggests that this is necessary for

language acquisition and interfaces with the communicative environment,

since language cannot be learned without first "knowing" it.

As previously mentioned most nativists have been concerned with the
nnateness' of language rather than communication. Chomsky's theory of an
Innate language acquisition device represents such an approach (Chomsky,
1957; 1965). Although superficially this offers an attractive explanation of
the universality, rapidity, and creativity of language development, the theory
does not provide satisfactory mechanisms for how the device operates upon
the incoming input. This approach also detracts attention from the issue of
what is an appropriate linguistic input, since it claims that with such a
powerful innate mechanism in operation the form of the input is not
important. Indeed, Chomsky emphasises the degraded quality of input with
which children are provided. This argument is strongest when applied to the
input the child receives indirectly from its linguistic community. Such input
is distinct from the input that is specifically directed toward the child. This
has been termed motherese by many investigators looking at the effect that
caregiver speech has on the child's language acquisition (e.g. Cross, 1978).
Motherese has some special and reliable features. Sentences spoken to young
children are shorter and more elliptical, but at the same time are grammatical.

This has been used as an argument against the need for the kind of strong
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innate acquisition device proposed by Chomsky. It has also been suggested
that motherese is spoken and enunciated more clearly, although there is

evidence to suggest that this is not necessarily the case (Bard and Anderson,

1983; 1n press).

On the whole there are many problems with Chomsky's earlier account,

Messer (1994). In response to such criticisms many linguists now propose a
new approach to language acquisition, called parameter setting (Chomsky,
1981; Gleitman & Wanner, 1982; Roeper and Williams, 1987). In this
theory, linguistic rules are modularised, and some of them fixed at the onset
of language acquisition. These are the innate principles. Other principles
exist initially as a set of possible structures, or parameters, which through

learning and experience become set according to the particular language
being acquired. Parameters can therefore be thought of as predispositions to
learning. These innate constraints act as ‘perceptual scaffolding on which

language-learning strategies can build’ (Hirsh-Pasek, Kemler Nelson,

Jusczyk, Cassidy, Druss, & Kennedy, 1987, p2382).

Elliot (1981) concludes, from a review of evidence for the role of
biological factors in language development, that such factors are not
irrelevant to language-learning abilities, but that this relationship 1s more
complex and elusive than earlier accounts, such as Lennenberg (1967), would
have us believe. At the very least our genetic endowment provides us with
the development of some necessary perceptual, cognitive and physical
abilities. The role which innate rhythmical behaviour patterns play iIn

scaffolding language and communication development is discussed shortly.
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1.1 Natural and Conventional Signs
A related distinction is that between natural and conventional signs, or

information units, (a distinction made by Grice, 1967;1975). Natural signs are
those which are universally expressed and understood by members of a given

species. They do not appear to require the same amount of learning, or at

least the same type of learning as conventional signs. Ekman (1971) suggests

that certain facial expressions are natural signs. In fact, Camras (1977) has

found that children produce facial expressions which look and function like
analogous expressions in nonhuman primates. In addition certain facial

expressions such as smiling seem to be universally understood (Argyle,

1990).

Natural signs are not equivalent to automatic signs since there is a
physiological distinction between them. Natural signs can be brought under
the control of social reinforcement as Gerwirtz and Boyd (1976) showed with
smiling and crying, whereas automatic signs, such as blushing, are normally
outwith voluntary control (controlled by the autonomic nervous system).
There is evidence (Argyle, 1990) for a neurological distinction between
automatic signs and the more controlled use of signs. For example facial
expression is controlled by the facial nerve nucleus in the pons of the
brainstem. This nucleus is activated in two neurologically distinct ways.
First, as a result of emotional arousal, activity comes from the hypothalamus
and limbic system, in the lower brain, via the extrapyramidal tract, and this
gives rise to spontaneous facial expressions. Second, activation comes from

the motor cortex via the pyramidal tract, and this results in posed, socially
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controlled facial expressions. Smiling is an example of a sign which begins
as an automatic sign and through learning becomes more consciously

controlled. Further support for a dichotomous distinction between types of

facial expression comes from comparisons between the facial expressions of
blind and sighted individuals. Dumes (1932) found that there were no
differences in the spontaneous facial expressions of blind and sighted

individuals. However the same blind individuals were unable to act out facial
expressions. This suggests that spontaneous facial expressions are largely
controlled by innate mechanisms, whereas posed expressions result from
learning from others within our social environment. This visual input 1s not

available to the blind.

In contrast, the meaning of conventional signs depend upon culturally
defined rules, and the meaning which an individual assigns to a conventional
sign depends on that individual's knowledge of such rules. Conventional
signs are not restricted to the verbal channel, but may also be carried in non-

verbal channels (Shatz, 1983).

There may therefore be signals which are relevant to the communicative
situation which are innate. The qualification of innateness is brought about
by the universality of natural signs, not just intraspecies but also interspecies.
Since the production and comprehension of such signals can occur, by their
nature, without intentionality, it may be that they should not be treated as
communicative. However recognising the innateness of natural signs makes
it easier to accept an innate component of conventional communication. It

may be that natural signs are part of an innate predisposition for
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conventionalised communication systems, and that they provide a framework

within which conventionalised communication systems can develop.

2. The Influence of the Environment
The opposing empiricist view is just as problematic. Skinner (1957)
proposed that language acquisition could be thought of as the learning of

verbal behaviour, which occurs according to the same principles as all other
learning. His account by its very nature does not consider the mental

representation of knowledge, and the infant is not considered to bring any
innate knowledge to his new learning situation. Skinner proposed that
language is learned according to the principles of operant conditioning. The
child learns what he/she receives reinforcement for. This account provides a
candidate process by which language acquisition occurs, whereas Chomsky's
early transformational Grammar approach does not. It does not however
offer an explanation for why, in most individuals in all societies, language
learning is so rapid, creative and apparently easy. It also falters in that the
specification of the process which it proposes is very limited. For example,
there is no systematic way to define what will constitute a reinforcer or a
reinforcer's 'strength’. A fundamental problem with this approach is the
simplistic process it offers as a mechanism for language acquisition. Given
the inconsistent way in which adults reinforce their children's language
attempts, it seems unlikely that reinforcement is the sole mechanism

underlying language development.

The above approaches have two common problems. Firstly, they see the

child as a passive recipient of environmental influence, and secondly, neither
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take into account the parallel cognitive, perceptual, and social developments

which occur.

2.1 A Cautionary Point
Before continuing it is necessary to qualify what is to follow with some

degree of reservation. When considering the research on how external

experiences influence the development of the child, one should remember

that most of these studies are based upon the practices of literate, usually

Western societies. It must be recognised that our attempts to describe how

and why language and communicative development occurs, are often

constrained and guided by our cultural expectations about children.

Ochs (1983) reinforces this point, and contrasts both the child rearing
practices, and the perception of children which adults have, between Western
societies and the Samoan culture which she studied. She points out that
many of our ideas about how environmental factors influence language
development, do not seem relevant in the Samoan situation. For example,
Samoan adults do not see their young children as having any ability for
intentional behaviour. The patterns of interactions which the Samoan child 1s
exposed to are therefore rather different from those which the Western child
is exposed to, whose caregivers treat him as an intentional being often from
birth. Since Samoan children acquire language at the same rate and in the
same developmental sequence as Western children, it becomes a more

difficult task to specify what are important environmental experiences.

2.2 The Influence of the Social Environment
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Due to the inadequacies of both the nativist and the empiricist approaches,
the psychological study of language development has shifted in focus to

approaches putting more emphasis on the child as an active constructor of his

or her language. This shift also incorporates a move toward studying the
influences of the social environment on language acquisition. Although most
of the work in this area shares the assumption that the child has some innate
predisposition for using the linguistic input that he or she receives, it is at the
same time concerned with environmental influences acting upon the child,

although not in the restricted sense in which the behaviourists consider.

Although language and communication skills are in many respects

different, language development occurs in a communicative context. It seems
sensible therefore to take into account the effect which social interactions

have on the development of linguistic forms. As linguistic forms develop,

they become increasingly functional within interactions.

As it turns out, although most of the social interactionist work was
motivated by the goal of finding the causal links between features of the
social environment and the development of syntax, it has been rather
unsuccessful in doing so. It has shown that a linguistic environment which 1s
sensitive and in tune with the child's immediate semantic interests, is most
correlated with language development but this development 1s not

characterised by the development of syntax.

2.2.1 Motherese Hypothesis

The motherese hypothesis developed out of research which looked at the
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features which characterise the linguistic input children are exposed to early
in life. There is a well documented speech register which describes this
input, and many studies agree on what the critical features of the register are

(for example Snow,1973; Cross,1977). As mentioned previously, Chomsky's
suggestion that all the child's linguistic input is degraded is not upheld,

motherese is characterised by sentences which are short, but grammatical,
and are spoken and articulated clearly (although more recent research has

shown that such speech is not actually more intelligible, Bard and Anderson,

In press).

What the motherese hypothesis states is that the caregiver's input has a
causal relationship with language acquisition (Garton and Pratt, 1989). Its
strongest version proposes that the features of this speech register are

necessary for language acquisition, its weaker version suggests that these

features at least facilitate the acquisition process.

The interaction-based approaches therefore emphasise the role that the
environment plays in the language acquisition process. These approaches
imply that the innate, internal mechanisms involved in language acquisition
have plasticity, and that language acquisition occurs through an interplay
between these mechanisms and the influences of the environment, Shatz
(1986). Shatz concludes that we must look at both the environment and how

the child deals with it.

Similarly, Snow (1986) advocated that a more fruitful way of studying

language learning mechanisms, would be to look at the child as an active
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processor of, what she called, 'Child directed speech’. This approach also
involves combining the study of child directed speech with the study of other

social aspects of language.

2.2.2 Social Interactionist Approaches: Vygotsky and Bruner

Vygotsky (1934, 1962) proposed a framework for studying several aspects
of development from a Marxist viewpoint. His theory 1s based upon the
assumption that individual mental processes have socio-cultural origins. He
regarded sign systems, such as spoken and written language, as tools created
by societies to fulfil human needs. This symbolic tool view of language 1s
akin to Ammon's (1981) view of communication skills as tools for
manipulating mental representations. Such sign systems are used for
symbolic activities, which allow for greater intellectual accomplishments
than the use of tools for practical purposes. Some support for this view is
found in studies of language training in chimpanzees. For example Premack
(1983) reports evidence for comprehension of abstract concepts in
chimpanzees who had been language trained, which contrasts with a lack of

such understanding in those who had not.

Vygotsky suggests that intellectual functioning originates on the social
plane. The child internalises mental processes learned in social activities,
thereby developing from interpsychological functioning to intrapsychological
functioning. Notice the comparison with Piaget's view that development is in
the direction from intrapsychological to interpsychological functioning. The
preverbal child therefore has only non-verbal tools to use, but by interacting

with other individuals who are competent with his culture's sign systems the
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child internalises symbolic sign systems. Vygotsky sees language as a means

to the end of greater cognitive functioning, both intraindividually and
interindividually. This contrasts with Piaget's view that cognitive functioning

has to reach a certain maturity before language is possible, that language is an

‘end’ 1n 1tself, and that it is an intraindividual phenomenon.

Bruner's theory of cognitive growth is very much influenced by many of
Vygotsky's ideas. He sees the child as an active constructor of language,
testing hypotheses about language against new linguistic input (Bruner, 1977;
Bruner, 1983). Like Vygotsky, Bruner emphasises how important language
is to general cognitive development, with language allowing for planning,
hypothesising, and thinking in abstract terms. He believes that children learn
language for a purpose, and is primarily concerned with the functions of

language and the development of communicative intent.

Bruner suggests that language acquisition is the product of the interactions
the child experiences with adults, and proposes a mechanism called the
'Language Acquisition Support System' or LASS, which encapsulates this
social interaction framework. Bruner calls the interactional framework
'scaffolding’, and suggests that regardless of the amount or nature of the
child's innate predisposition to language, this is a necessary feature of the

child's experience if language is to develop.

In a somewhat similar vein, Schaffer (1977) suggests that the innate
predisposition to language exists in the form of an innate predisposition to

interact. For example, in infants there is innate temporal organisation, such
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as the periodicity of sucking when feeding, and the sleep-wake cycle,
(Schaffer also highlights other innate abilities such as innate perceptual
preferences for human face-like patterns). The temporal patterns, along with

the infant's predisposition to attend to the stimuli the mother is offering,

allow the mother to create, between herself and her infant, what is sometimes
termed a 'pseudo-dialogue’. Even if one does not wish to accept such a strong
analogy with mature interaction, these early interactions at least supply the
infant with experiences, such as inter-individual responsivity, and the control

which he/she can exert on another individual, which may, as Schaffer

proposes, be necessary for communication abilities to develop.

D. Chapter Conclusion
Communication is a term which has been defined in several ways,

although most psychological definitions now include the criterion of
intentionality. Communication is not all about language even though most

theories of communication development have centred around linguistic
development. These theories have produced several possible mechanisms
through which language may develop, and all of these offer some insight into
the process. What must also be addressed is the development of
communication skills which will encompass both linguistic and non-
linguistic issues. Research into the role which non-verbal signals play in the
communicative process will now be reviewed. The empirical work of this
thesis relates to the role of both verbal and non-verbal aspects of

communication.
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Chapter 2: Non-verbal Aspects of Communication

A. The Relationship Between Verbal and Non-verbal Communication

A complete study of communication must involve verbal and non-verbal

phenomena, and how these interact to produce an efficient set of

communication strategies.

While much literature suggests that non-verbal communication plays an

important role in facilitating communication development and, in general,
interaction, it 1s popular to assume that non-verbal communication is either a
primitive precursor or a redundant partner to verbal communication (Weiner,
Shilkret, & Devoe, 1980). In contrast, the view which they advocate, and
which is taken here, is that communication involves many different channels,

for example the verbal, paralinguistic, gestural channels, all of which may be

equally important in certain communicative situations.

Further support for this view comes from studies such as Goldin-Meadow,
Wein, and Chang (1992). They asked children to explain their reasoning
while doing Piagetian-type conservation tasks. They found that children
transmit information via hand gestures that is not represented in the verbal
utterances themselves. The kind of hand gestures they investigated were
those called illustrators in Ekman and Friesen’s (1962) system of analysis.
These are spontaneous gestures which accompany speech. Adults observers
are not only sensitive to this non-verbal information but actually add it to
their verbal accounts of how well the child understood the conservation tasks

they were talking about. So adults gained information about the children's
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understanding which they would not have had access to if they had only

listened to the children's verbal responses. The adults were also found to
transmit information in their gestures which was not found in their verbal

descriptions. For example, in descriptions of liquid conservation their
gesture and speech often each conveyed a different dimension. An example

given by Goldin-Meadow et al is as follows:

Child says: “the dish is lower than the glass”

Child gestures: a wide C-hand near the dish and a narrower C-hand near the

glass.

Goldin-Meadow et al (1992)

In this example the child verbalises the height information while gesturing

the width.

If we think of a communicative act as one where information is grounded

(Clark & Brennan, 1990), then various types of signal can be used for this
grounding process to take place, with verbal and non-verbal signals being
important for both children and adults. Communicative maturity involves

both the development of several channels and the integration of these

channels so that they can be used efficiently.

B. Developmental Issues Regarding the Use of Verbal and Non-verbal

Communication
The development of communication skills therefore involves learning to
use signals in different channels, learning to integrate these signals in

appropriate ways, and learning how to apply and combine the signals in
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different communication situations. Rather than look for qualitative changes
between young children and adults in their communication styles (with

children being very non-verbal and adults very verbal) it may be more fruitful

to look at changing patterns of both verbal and non-verbal behaviours. The

fact that children are less articulate than adults with verbal communication is
not the only reason for their poorer performance on communication tasks.
Their holistic communication acts including verbal and non-verbal
components will be different from those of adults. It is expected that young

children's use of both verbal and non-verbal signals will be less efficient than
those of adults. This is also suggested by Feldman, White and Lobato (1982)
who propose that the ability to use non-verbal communication 1s one which

develops into adulthood. |

A related point is that the advent of apparent competence with the verbal

channel does not signify communicative competence. A striking illustration

of this is the case, previously discussed in Chapter 1, which Blank et al
(1978) report of the communication abilities of a 3;3 boy. The child’s
syntactic-semantic development was age appropriate and his paralinguistic
cues with these utterances were also appropriate to the function of his
utterances, and yet he failed to use the language which he had to
communicate. He also failed to understand or produce non-verbal

communication. His impairment appears therefore to be a fundamental

communication deficit.

Jancovic, Devoe and Weiner (1975) found evidence that non-verbal

signals are a facet of communication which develops with age and with
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increasing communicative competence. They studied communicative hand

and arm movements in children ranging in age from four to eighteen years.

The gestures were classified into four categories; deictics, pantomimics,
sematic-modifying, or relational. It was found that the first two categories
decreased with increasing age, and the second two increased with age.
Furthermore this led to an overall increase in gesturing with age. The
frequency with which gesturing occurs (and in particular the frequency of
semantic-modifying and relational gestures) therefore increases as children
get older. It appears that the non-verbal channel is used increasingly as

communication develops, but that functions which it serves also change.

Weiner et al (1980) also report that in both the verbal and the non-verbal
channels there is an increase in both the forms of gesture and their
complexity with age. For example, they report that child and adult usage of
pantomimic gestures ("movements which copy or mimic some visual or
kinesthetic attribute of a concrete object or event"), are very different. Often
the children use such gestures in place of verbal naming, whereas adults use
them to index a particular aspect of the verbal message they are sending. This
research shows that not only do adults use as much, if not more, gesturing
than children but that the functions they put it to are different. It is therefore
be as important for us, as researchers, to study competence with various
communicative functions, as to study the more specific forms of

communication which carry these functions.

Pechman and Deutsch (1982) found that the use of pointing gestures in a

referential communication task changed with age. When referring to distant
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objects surrounded by other potential referents, 4 year olds still used pointing,
making the communication attempt ambiguous. In contrast 9 year olds and
adults prefer to verbally name referents in these contexts, although they were
just as likely to use pointing when referring to near referents and the context

was less ambiguous. This suggests that it is not just isolated linguistic or

non-verbal skills which are lacking in young children, but that there is also a
lack of pragmatic knowledge about how to use such communicative tools
efficiently. Increased linguistic skills offer more communicative options, but
what also develops is an increased ‘meta knowledge’ about how to effectively

employ skills which one possesses.

C. Continuity or Discontinuity in the Development From Preverbal to
Yerbal Communication?

There are two opposing perspectives as to how infants learn to
communicate. The first of these assumes continuity between verbal and non-
verbal behaviour. This view assumes that use of language is related to
achievements in other domains such as cognitive and social competence, and

that verbal and non-verbal communication share common underlying
processors. The second opposing view is that there 1s discontinuity between
verbal and non-verbal behaviour, with language acquisition depending upon
specific processes which are different from those that control gestural
behaviour. For example, a common assumption among psychoanalysts is
that non-verbal behaviour reflects and is controlled by the unconscious,
whereas language is controlled by conscious processes (Freud, 1915b). This
approach proposes that language acquisition is not contingent upon

development of prelinguistic, non-verbal abilities.
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Most research on the relationship between speech and gesture has
therefore been aimed at showing that language depends on either cognitive or

social development, or upon the development of an independent system.

1. Arguments for Continuity in Development

1.1 Cognitive Development and the Development of Communication

Skills

Piaget (1951) proposes that words emerge when the infant's cognitive
abilities have developed to a certain degree, and he or she understands that
both vocal and gestural signs can be used to represent things (at around one
year of age). Piaget used non-verbal behaviour, such as eye gaze and facial
expression to make judgements about cognitive development. He claimed
that facial expression relates not only to emotion but also to representation,

and therefore non-verbal behaviour reflects mental representations in the

same way that words do.

Bruner (1983) discusses a strong version of the continuity approach, the
precursor hypothesis, which suggests that grammar is a 'distillation' of non-
linguistic knowledge. ~ Another weaker version , namely the alerting
hypothesis, suggests that a prior knowledge of the communication domain is
necessary for language to develop. Unlike its stronger counterpart, this

approach makes no predictions about the acquisition of specific grammatical
forms. Bruner advocates the study of the "procedures for the realisation of
communicative functions”. That is, the study of how prelinguistic procedures

for communication 'turn into' linguistic procedures for communication. He
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suggests that grammar is acquired in the context of communication, and

therefore the study of the acquisition of linguistic form will be most fruitful

in the context of the development of communication abilities.

McNeill (1975) proposes that action schemata, developed through the

integration of actions, objects, events, and states, provide the basis for the
semantic relationships underlying verbal utterances. He therefore, like
Piaget, proposes that sensorimotor development is necessary for the

development of language.

McNeill also suggests the concept of semiotic extension, which represents
the development of mental representations beginning with sensorimotor

schemata, and developing into formal operations. He suggests that gestures

do not disappear as language becomes established, but rather their forms and

functions will change. Adult gestures are therefore not simple elaborations of

the verbal content of utterances, but actually relate to the underlying mental
representations behind the verbal behaviour, and may represent "vestiges of

the sensorimotor stage of early cognitive development”, Feyereisen and de

Lannoy (1991).

McNeill (1985) suggests that as language acquisition progresses so too
does the facility with gestures. So the emergence of deictic gestures
(pointing) is associated with the appearance of first spoken words, iconic
gestures (gestures which are sematically parallel with the accompanying
verbal utterances) with decontextualisation of meanings, and beats (gestures

which give emphasis within the verbal message and are tied to the prosodic
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structure of speech) with the text coding stage.

Bates, Benigi, Bretherton, Camaioni, and Volterra, (1979) correlated
various verbal and non-verbal measures in children between 9 and 13 months
of age. They found that both 'communicative' gestures, for example pointing

accompanied by gaze in a social context, and non-communicative gestures
(not directed to another person) correlated with both production and
comprehension vocabularies. The older children's correlations between the

verbal and non-verbal measures were stronger than the younger children. This
suggests that rather than becoming more divergent, these modes of
communication become more closely related with development. This means
that verbal and non-verbal systems of communication are interrelated as a

continuity approach would assume.

1.2 Social Interaction

When considering the processes through which language develops within
social interactions another possible avenue of continuity becomes salient.
Through social interactions with others, infants develop an ability to form
intentions to communicate. The step from prelinguistic to linguistic

communication can be seen as a shift in strategy to realise these intentions.

Trevarthen's (1977) work with very young infants shows that as early as 8
to 12 weeks certain hand and arm movements are synchronised with mouth
movements. This suggests that there may be an innate co-ordination of hand
and mouth movement. Such innate abilities may, together with a responsive

caregiver, provide a framework within which the infant learns the
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fundamentals of communication and from this language develops. Likewise
early pseudo-conversations, established by innate temporal organisation of
the infant's behaviour and the way in which caregivers 'fit' their behaviour
into this sequence, may facilitate the acquisition of procedures necessary for

verbal co-ordination, for example turn-taking mechanisms (Bruner, 1975a;b).

Advocates of the continuity hypothesis propose that communicative
competence develops within and through the interactions infants have with
their caregivers. Certain speech functions are accomplished within these
interactions by non-verbal means such as pointing to establish reference.
Later, establishing reference using speech illustrates a change from a non-

verbal to a verbal communication strategy not the development of the

function of reference making.

Feyereisen and de Lannoy (1991) suggest that the ability to establish
reference about objects non-verbally, 1s a prerequisite for lexical
development. The use of pointing gestures is established by 14 months of
age, and these tend to be accompanied by some vocalisation and gaze.
Feyereisen and de Lannoy point out that given the nature of pointing
behaviour a continuity is assumed between it and early verbal naming. As
the child's ability to produce verbal expressions of references improves, the

need to use such gesturing to establish shared reference decreases.

However it has also been argued that there 1s discontinuity between non-
verbal and verbal way of establishing reference. Finger pointing is observed

as early as three months at which age we cannot assume an intent to establish
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reference. It may however be that form precedes function and that the
function develops with increasing experience with social interactions, where

adults respond to infant gestures with verbal naming procedures and thus give

the infant the necessary linguistic input.

Jancovic et al (1975) report an increase in gestures between the ages of 4
and 18 years, suggesting that the use of gesture develops as linguistic skills
also increase, therefore supporting the claim that verbal and non-verbal
aspects of communication are related by a common underlying

communicative competence.

1.3 Cognitive Capacity

Church and Goldin-Meadow's (1986) results showed that 6 year olds, who
were on the verge of understanding conservation tasks, used gestures which
showed a level of understanding of conservation not apparent in their verbal
explanations. For example, when describing a liquid conservation task a
child may focus on the height of the container in speech but on the width of

the container in gesture, as follows:

Speech: " the dish is lower than the glass.”
Gesture: the child produces a wide C-hand near the dish and a

narrower C-hand near the glass.

Church and Goldin-Meadow (1986)

Children who were not yet at this point in cognitive development did not

show understanding in either their gestures or their speech. It seems that
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young children can express new conceptualisations or difficult information
through gesture before they can express it verbally. Again this suggests that
gestures and speech are used to express the same cognitive representations,

and that gestures are used first because they are easier for the children both to

encode and decode.

Gestures may be a channel through which concepts can be expressed

before they can be expressed verbally. The gestural channel may be a very

important source of information regarding the knowledge of a child who is
not yet expressing that knowledge verbally. This has important implications
for professionals who have to make assessments of children's knowledge and
understanding. Goldin-Meadow et al (1992) point out that teachers must be
aware of information transmitted in children’s gestures, but also of the

potential of their own gestures to be a source of information for their pupils.

Further evidence for such a relationship between verbal and non-verbal
communication comes from, for example, the work of Greenfield and Smith
(1976). They studied the vocal and gestural behaviour of two year olds.
Their data showed that early utterances were often accompanied by hand
gestures which actually acted as substitutes for verbal expressions of, for
example, actions and objects. These early utterances are only comprehensible

when their non-verbal context is available, since their meaning is conveyed

jointly with both non-verbal behaviour and verbal expressions.

1.4 Evaluation of Continuity Approach

Much of this research has attempted to find similarities between
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prelinguistic behaviour and later linguistic interactions. For example, Bruner
suggests that the structures of early mother-child interactions are analogous to

later conversational structures. However, as Shatz, (1983) points out

similarity is neither a necessary nor a sufficient index of continuity. She
suggests that the search for continuity should be abandoned in favour of

exploring development of communication from other angles. She proposes

that different communicative subsystems such as those concerning syntax,
paralinguistic information, and non-verbal aspects develop in parallel and

become increasingly "coupled” as development progresses.

Shatz also emphasises that, contrary to the continuist belief, children's
communicative understandings are still very immature even when they are

past the preverbal period. It therefore cannot be that preverbal

communication simply sets the stage for language which then takes over.
Shatz suggests that a more successful line of enquiry will be to consider

language and communication as simultaneously developing subsystems.
There may be, for example, syntax knowledge, speech act knowledge, and
person knowledge, which are all developing subsystems, with no unitary
course of acquisition. Part of the acquisition of mature communication is the
coupling of these subsystems. This approach ignores the

continuity/discontinuity issue.

Sugarman (1983) also doubts the traditional continuist claim about the
relationship between preverbal behaviour and linguistic acquisition. She
reports that by the end of the first year it is likely that preverbal

communication is intentional and therefore shares at least one component of
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linguistic communication. Preverbal experiences may provide the basic
knowledge about communication which motivates the learning of language.
She concludes that the causal links between preverbal and verbal
communication are more likely to exist at the general level of communication

function, than at the level of specific verbal or non-verbal behaviour patterns.

This discussion 1s important because it illustrates again that language and
communication must be measured multidimensionally. It 1s not sufficient to
look for prerequisites of language in early communicative behaviour, nor to
consider mature communication to be a linguistic matter. Instead we should
be thinking about the development of a phenomenon with many faces, this
phenomenon is communicative function. How this is carried out depends on
the resources available to an individual at any one time, and these resources

will be determined by both the communicative competence of the individual

and situational variables.

2. Evidence for Discontinuity in Development

The above contrasts with the view that language acquisition results from
specific, autonomous processes, and that language functions autonomously
from non-verbal aspects of communication. One aspect of non-verbal
behaviour which is investigated in this thesis 1s gesture. Werner and Kaplan,
(1963), suggest that although gestures and early speech emerge at the same
time and are used together in early productions, with development they
become more differentiated. Gestures are considered a primitive mode of

communication, while verbal expression 1S a more elaborate, mature

communication medium. Instead of the development of a single system of
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representations, ontogeny will involve the development of separate sets of

knowledge representation.

2.1 The Replacement Hypothesis

If gestures are more primitive then we would expect to see them being

replaced by verbal expressions as verbal competence increases. Feyereisen
and de Lannoy (1991) propose such a replacement hypothesis. They suggest
that when gestures begin to be combined with words their function changes,
and that as competence with spoken language increases the importance of

gesture to the communicative process decreases.

Acredolo and Goodwyn (1988) found that between 10 and 21 months of
age, references made purely using gesture decrease, while wholly verbal
expression increase. This suggests that verbal expressions replace more

gesturally based ones.

In contrast, Dobrich and Scarborough (1984) found no difference in the
form and frequency of pointing gestures between two groups of two year olds
who had either high or low MLUs. So their result suggests that linguistic
ability does not affect the use of the gestural system, therefore supporting the

discontinuity claim. However this claim may not be valid given that MLU is

not necessarily an optimal measure of linguistic ability (Garton and Pratt,

1989).

Likewise Evans and Rubin (1979) found evidence for discontinuity in

development when they found a U-shaped distribution of gesture frequency
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when comparing 6, 8, and 10-year olds. The task these children were
required to perform was to explain the rules of a game to an experimenter,
and while their gesturing behaviour differed their ability to formulate
adequate rules did not, therefore in some form or another they transmitted the

necessary information. They found that inadequate verbalisations were

sometimes clarified by accompanying gestures.

Feyereisen and de Lannoy (1991) propose that there is both continuity and

discontinuity between the development of verbal and non-verbal
communication processes. Discontinuity and specialisation between the two
systems may arise 1n terms of the referent. For example visual features may
be referred to by gesture and taxonomic features by words. Continuity will
exist where enhancements in one modality transfer to the other, for example
an ability to stress a feature of a referent by way of gesturing may enhance

one's ability to do this verbally. In other words there may be continuity

between prelinguistic communication and some later language uses, but not

necessarily all.

3. The Complexity Hypothesis

Many findings therefore suggest that gesture and speech should be thought
of as distinct processing subdomains. Feyereisen and de Lannoy (1991) point
out that such discrepancies between the development of gesture and speech

may be explained in another way which 1s consonant with a common
underlying mechanism. It may be that gestural and speech material differ in
complexity, and young children prefer to process the less demanding

information. In the case of speech and gesture, gestural symbols may be
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easier to cope with either because the hand movements are more directly
related to context, or because they are easier to perform in terms of the motor

procedures required. Information processing accounts are discussed in

Chapter 3.

Saxe and Kaplan (1981) found that 4 year olds made fewer errors in
counting when they were allowed to gesture than when this wasn't allowed.
Younger children made errors regardless of whether they were allowed to
gesture or not suggesting that their gesturing behaviour did not help their
processing of the task. Older children performed without error regardless of
accompanying gesturing behaviour, presumably because the counting
procedure was so well learned for them and therefore less demanding. These
results suggest that 4 year olds know how to count but that it 1s a demanding
task in terms of information processing, and that performing gestures
somehow decreases the processing load. An alternative explanation is that
imposing the artificial inhibition of gesture increases task demands in itself,
thus producing a decrement in performance (rather than gesture facilitating
performance). For younger children the task is too demanding no matter
what, and perhaps gestures themselves add to the processing demands rather

than decrease them.

3.1 Comparisons with Deaf Children Acquiring Language

The complexity hypothesis can be evaluated by studying deaf-mute
children since their language acquisition occurs in the gestural modality.
These children develop a gestural communication in place of a verbal one,

either spontaneously or by imitating adult models (Goldin-meadow, 1985).
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Feyereisen and de Lannoy (1991) therefore propose that there is a greater
similarity between the prelinguistic gestural behaviour of these children and
their subsequent sign language use, than there is between their preverbal
behaviour and speech of hearing children since there is no change in

modality. The underlying assumption here is that although sign language is

linguistic and the gestures produced are therefore qualitatively different from
prelinguistic gestures, the motor mechanisms behind each have
commonalties. It is supposed that it is a less complex process to learn sign

language than it is to learn vocal language since the latter involves a change

in modality.

If the complexity hypothesis is correct then deaf-mute children should
avoid certain problems which the hearing children encounter when making
the transition from preverbal to verbal communication. However Pettito
(1987) found that children learning sign language showed the same sort of
patterns of errors with pronoun usage as did hearing children with spoken
forms of pronouns. This suggests that their 'preverbal' experience with
gesture did not help their acquisition of a sign language. This suggests that
the difference betwe'cn preverbal communication and sign language 1s as
great as the difference between preverbal communication and speech. The

processing complexity hypothesis is therefore not supported.

There are also important differences between the gesture usage of hearing
children and that of signing deaf children. For example hearing children do
not normally combine gestures in a grammatical sequence, whereas sign

languages have syntax. Feyereisen and de Lannoy (1991) propose that there
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is in general a lack of evidence for syntax in gestures produced by hearers,
and that these gestures tend to be the companions of verbal representation of
the same meaning. They take this as evidence for discontinuity between
linguistic (both speech and sign languages) and non-linguistic modes of

representation (preverbal gesture).

4. Processing Relationships Between Gesture and Speech

Feyereisen and de Lannoy suggest that preverbal gestures are
characterised by being performed in the presence of their referent and are
contextually bound. They therefore differ fundamentally from the gestures
used by older children to accompany speech referring to distant referents.

This suggests that the processes of speech and gesture are autonomous.

Although physical gestures and spoken language can on occasion be
substituted for one another , it is difficult to use a single framework to
account for their usages (Feyereisen and de Lannoy, 1991). The assumption
of two independent systems is common to much of the work in the field of
non-verbal communication. This sort of view 1s expressed by Freud: "He that
has eyes to see and ears to hear may convince himself that no mortal can keep
a secret. If his lips are silent, he chatters with his fingertips”
(1905/1953,pp.77-78). This sort of observation illustrates that verbal and
non-verbal means of expression may perform the same function, but that they

appear to be under different sources of control.

In contrast authors such as Kendon and McNeill propose that there are

common cognitive processes underlying both gesture and speech. It is
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proposed that both gesture and speech are symbolic representations and that
these develop from "affective-sensory-motor patterns" during infancy
(Werner and Kaplan,1963). It is suggested that manual gesturing while
speaking by adults may reflect the difficulty speakers have with encoding

global representations into the linear structure of speech (Feyereisen and de

Lannoy, 1991).

Rime (1983) proposes that the relationship between gesture and speech is
two-fold. Firstly, illustrative gestures may be analogous representations of
meanings being expressed by speech, using perhaps shapes and movements
to refer to objects and actions. Indeed it is proposed that the expression of
experience in a verbal form is always accompanied by some relevant motor
activity. Gestures are therefore produced during speech production because
relevant motor schemata are activated during the attempt to express meaning.
The second way in which gestures and speech are related is in their
rhythmical properties, the prosodic structure of speech therefore relates
closely to batonic type gestures. Rime (1982) suggests that such movements
influence the structuring of speech production and are therefore not primarily
aimed at transmitting information, but support the encoding activity of the
speaker. The frequency of such gestures is therefore not affected by the
communicative media of conversational partners, for example face to face
versus by telephone. In fact, Rime and Schiaratura (1991) found that
restricting hand movements produced an increased frequency of eyebrow and
finger movements, suggesting that such movements are a necessary
component of the speech production process. Rime therefore proposes that

gesture is important, not for a primarily communicative function, but for the
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impact it may have on the speech production process.

McNeill (1985) suggests that speech and gesture share a computational
stage and are therefore parts of the same psychological structure. He draws
such a conclusion from four observations; firstly gestures are synchronised
with linguistic units; secondly gestures and speech carry out the same
semantic and pragmatic functions; thirdly aphasics lose their gesturing
abilities as they lose their linguistic; lastly gestures develop together with
speech. "The basis for synchronisation is not that gestures and speech are

translations of one another, but that they arise from a common cognitive

representation” (McNeill, 1985, p.353).

McNeill is therefore arguing for a general communicative ability which

has both linguistic and gestural aspects. He also argues that the processes

behind gestures and speech are the same and therefore will suffer the same

sorts of decrements as a result of brain damage. However results from a
sample of aphasic patients have shown that gestures can be used to
compensate for a lack of linguistic ability, with communicative ability overall
remaining remarkably intact given the level of linguistic impairment,
(Merrison, Anderson, and Doherty-Sneddon, 1993). It appears therefore that
gestures and speech are very closely related components of the
communicative process but may not be as strongly linked as McNeill
suggests. They may not share the same processing mechanism but may be

linked by common 'meta-communicative’ knowledge.

Kendon (1985) also proposes that the same conceptual structure underlies
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both gesture and speech, since both are used to express meaning. Kendon

emphasises that gestures accompanying speech represent the organisation of

discourse visually, whilst movements are used to mark various discourse
boundaries such as 'prosodic units' and 'idea units'. However he emphasises

that these different modes of communication are not equivalent, since their

use can be affected by context, for example gestures may compensate for
speech when speech reception is difficult for example in noisy conditions (or
in the aphasic communication mentioned above). He also claims that
gestures and speech do not operate according to the same turn-taking
mechanism. Finally, Kendon notes that some types of information are more
amenable to gestural expression, for example spatial relations, than others
which may be more suited to verbal expression. Gesture and speech are both

tools which can be used for communication.

Similarily, Butterworth and Hadar (1985) propose that the processing
relationship between gesture and speech i1s more complicated than McNeill’s
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