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ABSTRACT

Cooperation, the joint management of objects, actions or ideas to
fulfil a purpose that two interactants share, is rarely studied.
However some of the communication of infants in their first year
with adults may involve cooperative action. Predictions about the
origins and development of infant cooperation were derived from
six theoretical approaches to early social behaviour.

Four observational conditions were devised to study mother-infant
cooperation and to test the theoretical predictions. Five infant
girls and their mothers were video-taped in each of these condi¬
tions when the infants were aged 34, 38, 42, 46, 50 and 54 weeks.

The communication of mothers and infants was analysed to define
behaviour categories based on the intention of the actions deter¬
mined by their interpersonal functions. Examination of the
behaviour categories indicated that the subjects' cooperation
consisted of directives, gestures to direct the partner's action,
and their compliant responses. For four infants compliance with
mothers' directives for actions on objects appeared during the
course of the study and for all infants these actions became more
frequent with age. In addition three infants gave directives to
their mothers. These changes in infant behaviour were not condi¬
tioned by the mothers or induced by the mothers' interpretation of
fortuitously performed infant actions, nor were they the result of
infants imitating the mothers. Modifications in the mothers'
behaviour and the increased frequency with age of infant communica¬
tive actions to direct the mothers' attention to objects indicate
that cooperation is part of a general development in the infants'
understanding of human action to which the mothers adapted as
proposed by the theory of infant intersubjectivity. Support for
this position comes from the subjects' person play which showed
similar changes to those in communication with objects.

Results indicate that the infants did not need the mothers to

structure their use of the new communicative actions. Further, by
their looks at the mother's face and positive affect the infants
marked these actions to direct the mother's attention and action
as being of interpersonal significance. The mothers' reports about
their daughters' behaviour at home indicate that during the period
of study the infants performed more cooperative actions as they grew
older and became more perceptive of other persons' actions, atten¬
tions and emotions.

It is proposed that the onset and growth of infant cooperative action
denotes an endogenous development in understanding of personal agency,
both the infant's own and that of other persons. The infant can use
this understanding to learn about his world by observing other
persons' actions, by inducing them to act in specified ways and by
joining in cooperative action with them.
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CHAPTER ONE: DEFINITION OF HUMAN COOPERATION AND EVIDENCE FOR

COOPERATION DURING INFANCY

1.1 DEFINITION OF HUMAN COOPERATION

In their everyday life humans, of necessity, cooperate. Cooperation

is fundamental to the management of all human institutions, be they

national or international ones concerned with legal, political and

fiscal procedures, or on the local community or domestic scale of the

home, workplace, school and neighbourhood organisations. It is

apparent in every kind of interaction, including simple practical

projects like moving furniture or wallpapering, as well as in shared

use of abstractions like making a deal on the stock exchange or

completing a programme of academic research.

In this thesis evidence will be presented that infants under one year

are able to engage in joint actions that meet the basic requirements

for cooperation in direct engagement. When considering the origins

in childhood of such a potentially complex human activity as coopera¬

tion, it is necessary to define the basic processes in their simplest

and most general form. Throughout this thesis the term "cooperation"

will be used to mean the joint management of objects, actions or ideas

to fulfil a purpose that two interactants share. This is similar to

the definition used by Nelson and Madsen (1968) who, in their study

of children, considered that cooperation occurred when individuals

coordinated their actions to achieve a shared goal or purpose. The
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definition implies that there are certain minimum requirements for

cooperation.

A. A shared plan of action has to be established within mutual

orientation. This may be by prior agreement to meet or communicate

at a distance for a specific purpose. Cooperation may also arise

spontaneously in interactions when a person conveys an idea by word

or gesture and indicates to another how they may collaborate.

B. Each participant has to make a distinct contribution that

actively promotes the shared plan. For this the cooperators must

know each other's possible contributions to a joint enterprise. This

involves interpretation of the participants' motives, actions and

communications relative to each other. That is each has to distinguish

clearly between his own and other people's actions and perspectives

and integrate them into a single coordinated event or procedure.

C. Cooperation is willingly entered into and negotiated. It

should be distinguished from persuasion and coercion which involve

differing degrees of antagonism, force and resistance. In the

extreme case one individual acts entirely at the will of another.

This behaviour is not cooperative. On the other hand, willing

obedience to conventional authority is essential to the complex

social cooperation of societal institutions and contributes to their

effectiveness. This requirement for cooperation is similar to a

criterion set by Harre (1982) in defining actions as intentional and

purposive human expressions. He suggested that actions are not
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forced or the result of compulsion. The effect of such pressure

would be what Harre terms "non-actions".

1.2 STUDIES OF HUMAN COOPERATION

In spite of its prevalence and inherent complexity, cooperation

between people has not been an important area of study in psychology

where research has concentrated on the individual and his solitary

reactions. However a number of studies has looked at the relative

importance of cooperation and competition in the behaviour of

children from the perspective of conventions in social morality.

Several studies indicate that cooperation in the positive sense of

"helpfulness" shows developmental changes and it has been found that

such cooperation is highest in the preschool years and that it

gradually decreases as the child progresses through school where

competition is encouraged (Parton, 1933; Madsen, 1971 and Friedrich

and Stein, 1973). Cross-cultural differences in tendencies to

cooperate and compete have been found with Mexican children coopera¬

ting more than Anglo-American ones (Madsen and Shapira, 1970 and

Kagan and Madsen, 1971), and conditioning studies have established

it is possible to influence the amount of cooperation used by a child

in a game for a prize (Azrin and Lindsley, 1956; Nelson and Madsen,

1968 and Vogler et al, 1970). There have been very few studies of

spontaneous cooperation occurring in the everyday behaviour of

children. Notable exceptions are the work of Parton (1933) and

Friedrich and Stein (1973). Yet this approach offers a vast area
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for research into such aspects as the development of cooperative

behaviour, the personality characteristics of children who cooperate

best and the actions used to initiate and maintain interaction for

cooperative purposes.

On a quite different line there have been developments in psycholin-

guistic theory in recent years that are pertinent to the study of

cooperation and communication in general. Speech act theory (Austin,

1962 and Searle, 1969) proposes that utterances have not only a

propositional or truth-stating content, but also an interpersonal

force. This analysis recognises that in speaking, people try to

affect each other in particular ways, warning, informing, commanding,

seeking information, thanking, promising, etc. As a consequence of

this advance in theory of language function, a large part of psycho-

linguistic research has moved from studies of the grammar and

structure of utterances or text to studies of language including

conversational speech used to exert interpersonal influence.

Grice (1975) gave important clarification of the interpersonal

functions of language by suggesting that conversations are essentially

cooperative events and that "each participant recognises in them, to

some extent, a common purpose or set of purposes, or at least a

mutually accepted direction" (p.45). The contributions of the

participants are mutually dependant and to use Grice's own term

"dovetailed", and agreement is explicitly reached about when a

conversation should start and end. In developing his ideas about the

"cooperative principle" in conversations, Grice sought evidence about
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what people try to achieve together in using language and he used the

practical examples of people jointly mending a car or mixing a cake.

Grice's ideas have received support from studies of the joint

regulation of conversations. Sacks et al (1974) proposed that in

naturally occurring conversations, their openings, closing, the turn-

taking of the participants and changes in conversational topic are

all "interactionally managed" by the participants. Each of the

parties to a conversation has a goal or purpose and is also aware

that others too are seeking to achieve purposes in the conversation.

While conversing all the participants are involved in careful planning

to allow each person to reach his goal.

Such theories about the communicative nature of language have supported

an increasing interest in description of adult interpersonal behaviour

in the recent past. There have been many detailed studies of non¬

verbal communication, interpersonal perception and training in social

skills (Hinde, 1972; Argyle, 1967 and 1975; Argyle et al, 1981;

Danzinger, 1976 and Weitz, 1979), as well as more informal studies of

the structure of sequences of human social behaviour (Goffman, 1956

and 1971, and Morris, 1977), while the ethnomethodologists' studies

of everyday interactions have sought to elucidate practical social

knowledge and reasoning (Garfinkel, 1967; Cicourel, 1974 and Mehan

and Wood, 1975) . The studies have been very wide ranging and though

most have not explicitly investigated cooperation, many of the

techniques developed would be appropriate to such a programme.
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1.3 EVIDENCE FOR COOPERATION DURING INFANCY

The growing interest in interpersonal behaviour and communication has

also been expressed in studies of infants. This has created a

revolution in thinking about early human psychology. No longer is

the infant seen as helpless and psychologically isolated from other

people. Even young infants have been found to be unexpectedly preco¬

cious in engagements with persons. Evidence has been gathered about

the forms, phasing and patterning of interpersonal attention,

emotional expression, gesturing and vocalisation of infants in the

first few months interacting with their mothers, e.g. Jaffe et al

(1973), Brazleton et al (1974), Trevarthen (1974 and 1979), Stern

(1974a, 1974b and 1977), Stern et al (1975) and Bateson (1975).

It was this kind of finding that led Trevarthen and Hubley (1978)

to investigate interpersonal behaviour throughout the first year of

life and in the course of this they found evidence for infant

cooperation. Initially there were two separate studies of infants

aged under six months. One looked at the infant's interaction with

the mother and the second was an investigation of early reaching and

manipulation of objects. In order to find out how these two areas

of psychological action developed, one mother was invited to come

to the laboratory with her daughter (Tracey) for video-recording at

regular intervals from three weeks after the infant's birth until her

first birthday. These recording sessions were unconstrained and from

the free play between mother and infant it became apparent that

social and object related activities did not remain separate after
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four or five months. The mother used her daughter's interest in

objects to stimulate her attention, creating games of animation and

teasing. When the baby was ten months old there was a dramatic

change in their interactions. For the first time in the observation

sessions mother and infant performed joint activities like proffering

and receiving toys, giving gestured directives for actions on toys

and actively complying with these. The mother and infant clearly

found delight in the new communicative abilities to engage in joint

practical activities which Trevarthen and Hubley identified as

cooperation.

Other researchers have found changes in communication at this age.

While not studying cooperation, many of the communicative actions

they describe appear to be cooperative. In his scales of infant

development, Illingworth (1980) proposed that at forty weeks the

infant is expected to pull another person's clothes to attract

attention and four weeks later he should hold out an arm or foot to

help with dressing and drop objects so that they will be picked up.

At one year the infant may kiss a person on request. Other develop¬

mental assessment scales (e.g. Griffiths, 1954 and Buhler and Hetzer,

1935) suggest the examiner use instructions to get the infant to

perform particular test items. However the behaviours being assessed

are manipulatory and not interpersonal or communicative, e.g. hitting

two objects together.

Using speech act theory to analyse the transition from prelinguistic

communication to language, Bruner (1975, 1977) suggested that



linguistic concepts are first expressed in action. By studying the

joint action of mother and infant, Bruner identified actions of

shared reference and exchanging communicative roles in giving and

receiving objects which are the kinds of communicative actions used

in cooperation. Bates and her colleagues (1975 and 1976) employing

ideas from speech act theory and Peirce's (1932) pragmatic analysis

of language, made a study of prelanguage communication. They

described a number of gestured communications that appeared in

different subjects in a consistent order. These gestures included

the cooperative ones of inducing the adult to perform particular

actions.

Sugarman-Bell (1978) found evidence of communication about objects

starting towards the end of the first year. She identified person

oriented and object oriented actions which in young infants were

performed separately. At nine or ten months they started combining

these areas of action to give coordinated person-object orientations

Among the examples of person-object orientations Sugarman-Bell gives

are giving or taking objects on request.

Halliday (1975) in a study of the earliest manifestations of actions

of meaning in his son's vocalisations, argued that learning to talk

involves a process of interaction between the child and other people

and that the linguistic system the child is acquiring has a

functionally organised semantic system as well as a phonological

system. From an early age language is used to regulate the actions

of other people and this was apparent in his son's protolanguage, i.
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there was a consistent use of particular vocalisations in different

situations. Halliday identified four functions to achieve specific

communicative effects in the protolanguage of this infant between

nine and twelve months which he glossed as demands for objects,

commands for events to be repeated, greetings and personal expres¬

sions of interest, pleasure and withdrawal.

There would appear to be much evidence that by the end of the first

year infants have started to communicate with other people about

the use of objects, regulating their attention and actions

accordingly. While these investigations have not set out to study

infant cooperation, they provide evidence of early gestural and

vocal behaviours that indicate cooperative understanding.

1.4 AIMS AND SUMMARY OF THIS THESIS

This study sets out to further investigate early infant cooperation,

to identify its forms and precursors and to try to account for its

origins. Chapter Two describes the theories contending to explain

early development of social and interpersonal understanding and

predictions are derived from these about the origins of infant

cooperation. Chapter Three gives details of the practical proce¬

dures and theoretical basis of the analysis used to investigate

the communications of mothers and infants, while in Chapter Four

is presented a discussion of the categories of communication identi¬

fied in this study in order to establish which may be cooperative.



Then Chapter Five gives evidence about infant cooperation and its

onset relevant to the contending explanations for its origin.

In the study of Tracey in which Trevarthen and Hubley (1978) first

discovered infant cooperation, they also identified a "period of

games" prior to the appearance of cooperation. However, they did

not examine the social play of the subjects once they had been

identified as cooperating using objects. Chapter Six sets out to

describe the developments in social play in the second half of

the first year and to clarify the relations between communication

using objects and actions in social play. Particular attention

is paid in Chapter Seven to the infants' attempts to engage the

mother in communication in order to establish the contributions

of infants and mothers to creating and maintaining cooperation

and other forms of communication. Psychological research indi¬

cates that interpersonal expressions of gaze, smiles and

laughter are important in maintaining communication and in

Chapter Eight the infants' use of the behaviours are examined

to establish how they function in cooperation and other communica¬

tion. Chapter Nine presents evidence from the mothers' reports

of the infants' use of cooperation in their everyday home life.

Finally in Chapter Ten, the findings are discussed and implica¬

tions drawn about the nature of early human cooperation and its

importance for subsequent acquisition of skill and knowledge.
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CHAPTER TWO: PSYCHOLOGICAL THEORIES OF INFANT SOCIAL AND

INTERPERSONAL UNDERSTANDING AND ITS DEVELOPMENT

The communication shown by infants in their first year already involves

complex interpersonal behaviours. Although cooperation itself has not

been extensively studied, psychologists have developed theories about

infant social behaviour which can help to explain cooperation. There

are six main theoretical approaches dealing with the origins and

development of infant social behaviour and knowledge. These derive

from cognitive development, learning theory, modelling, symbolic

interactionism, attachment theory and the theory of innate infant

intersubjectivity. Each of these will be considered in turn.

2.1 COGNITIVE DEVELOPMENT

Piaget's psychological theory of human intellectual development

describes an active child who, by his actions and cognitions, tries

to make sense of the surrounding world (1953). The child is not

simply at the mercy of external events. According to Piaget there

is an interaction between the individual and his environment through

adaptation involving the twin processes of assimilation (the

individual organising the world by his actions and mental processing)

and accommodation (the modification of the individual's actions and

cognitions by the structure of the environment). Through this process

of adaptation Piaget suggested that the individual develops concepts
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about the world. These gradually become more sophisticated and

abstract and the individual passes through a sequence of stages,

each characterised by particular modes of conceptual functioning.

The motivation for this growth is intellectual, i.e. the process of

refining and elaborating the individual's mental schemas for

representing the world.

One of the main problems that Piaget's theory poses for social

development is the assertion that a young child is innately unable

to see things from another person's point of view, i.e. the child

has an egocentric understanding of the world. Then as he grows

older his egocentric thought is replaced by more mature socialised

thought. In his initial egocentric state, the child does not even

know himself to be separate from his environment. As his under¬

standing of the world becomes less egocentric, the child is able to

separate himself from the world, but is still not able to examine

his concepts from the point of view of other people. Piaget (1928)

considered that social interaction with his peers, not experience

with physical objects, was critical in causing the shift from ego¬

centric to socialised thought.

According to Piaget, children are egocentric until they reach middle

childhood and he suggested this is apparent in their communication

skills, moral judgement and in judging perspective and some studies

of children's social understanding have supported Piaget (e.g.

Flavell et al, 1968; Selman, 1971; Hollos and Cowan, 1973). This

position has been challenged by other researchers who have criticised
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Piaget's experimental tasks for setting constraints that create

difficulties or confusion for children. Giving modified tasks they

have found that children show a more mature understanding of other

people's motives and perspectives than they do on the standard

Piagetian tasks (e.g. Shatz and Gelman, 1973; Chandler et al, 1973;

Hughes, 1975). Evidence from studies of young infants also challenge

Piaget's ideas about their egocentrism. Infants in the first three

months interact with their mothers by showing emotional expression,

and by mutual regulation of attention and action (Stern, 1977 and

Trevarthen, 1974 and 1979), with expectations of the mother's action

(Murray, 1980) and imitation of face and hand gestures (Maratos, 1973

and Meltzoff and Moore, 1977).

Some psychologists have uncritically adopted Piaget's views on infant

egocentrism in applying his theory of cognitive development to the

infant's interpersonal and emotional understandings. For example,

Cowan wrote that before four months infants

"react responsively to persons as interesting
social objects but there is as yet no truly
social interaction" (1978, p.90)

He also considered changes in interpersonal behaviour to be the result

of changes in the infants' social cognition that match their cogni¬

tion about physical objects. Cowan explained observations of attach¬

ment behaviour around eight months of age as being the result of

infants having developed the concept of a permanent social object.

Youniss (1978) also considered the infant's achievement of the

concept of permanence to be important. For him it is the point at

which other persons begin to play a direct role in the infant's



attempts to order his social world. However, neither Cowan nor

Youniss investigated these issues and studies that have been done of

the infant's reactions to strangers and his conceptions of object

permanence (Brossard, 1974) and causality (Goulet, 1974) show no

clear relationship between interpersonal behaviour and cognition

about objects.

The strength of Piaget's work has lain in his description of child¬

ren's thinking. However, recently even this has been challenged.

Some research indicates that in tackling the tasks Piaget set,

children misunderstood the experimenter's meaning or intentions.

When the tasks were modified to eliminate ambiguities arising out of

the experimenter's language or action, the children performed better

than on the standard task (e.g. McGarrigle and Donaldson, 1974 and

Bryant, 1974). Other researchers have found that a child's success

in some of Piaget's tests depends on whether the way objects are

used in the test matches the way these objects are used in the every¬

day life of the child (Freeman et al, 1980 and Lloyd et al, 1981).

So it appears that not only must the idea of childhood egocentrism

be reassessed, but also the child's cognitions about the physical

world. When trying to determine a child's cognitive abilities it is

no longer possible to ignore either the communication between adult

and child or the child's knowledge of the conventional uses of

objects.

Schaffer (1971, 1977) adopted a cognitive developmental approach to

the social development of infants. Drawing on Piaget he suggested

that the infant is active in organising his experience and
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psychological growth occurs not by environmental moulding or by

maturation of the infant, but as a result of the interactions

between the infant and his world. Schaffer (1977) noted that there

is a major change in communicative ability at the end of the first

year. He suggested that this requires the development of certain

cognitive mechanisms which he identified as the differentiation of

means from ends, the differentiation of self from other, the growth

of both object permanence and of representational skills. He added

that in order to allow the infant to deal with social events in terms

of a remembered past and anticipated future, an expansion in memory

capabilities is required. Also needed is a growth in attention span

to allow the infant to relate to two objects at the same time as in

playing ball with the mother.

It has been suggested that the earliest social interactions of

infants with their mother are evidence of some form of differentiation

of self from other (Lewis and Brooks, 1975). However, Schaffer's

identification of this distinction in the communicative developments

at the end of the first year is important as the infant's communica¬

tive behaviour indicates that they may have new conceptions of self

and of other as being able to create effects to influence each other.

Schaffer did not give a reason to explain why he considers the

concept of a permanent object necessary to the development of

communication. However object permanence is an example of the

growth in representational skill which does seem to be relevant to

the development of cooperation and related communicative abilities.
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Kagan (1979) like Schaffer identified memory as being important in

the development of new competences at the end of the first year.

He used memory to explain the anxiety and distress shown by infants

at this age when their mothers leave them. However in both types of

behaviour, distress at the mother's departure and increase in

communicative ability, improvement in memory capacity or recall

ability alone cannot explain the change in behaviour.

For both these behaviours explanation has to be sought in the

significance of the events for the infant. The infant may recall

or predict events. However, it is the value given to these events by

the infant that gives rise to his reaction and any change in

behaviour would not be as the result of changes in memory processing,

but in changes in the perception or understanding of the events.

A similar argument can be made about Schaffer's ideas on the need for

a growth in attention span. A change in attention abilities cannot

create a new type of behaviour without the relevant change in under¬

standing.

Of particular importance for Schaffer's explanation of the change

in infant communication at the end of the first year is the infant's

mastery of Piaget's sensorimotor stage V allowing him to differen¬

tiate ends from means. Here Schaffer is suggesting that advances in

communicative ability are the results of improved understanding of

causality in the physical world. Initially Bates and her colleagues

(1975 and 1976) independently gave the same explanation to account

for early attempts by infants to get others to do things. However



17

further research has led Bates and her co-workers to change their

position (1977). The closeness in age at which infants perform

equivalent interpersonal and object related tasks led them to suggest

that

"it is more likely that cognitive and communicative
events . . .. are based on some shared underlying
structure" (1977, pp.297-8)

Similarly, Sugarman-Bell (1978) suggested that the two domains of

communication and physical cognition are largely separate, though

may be mediated in part by common underlying schemas.

Piaget's work has been seminal in highlighting the interaction between

the child and his world in cognitive growth and it created a vast new

area for psychological research. However, challenges to his theory

only serve to show how much more there is to understand about

children's intellectual and social development and the relationship

between them. The results of studies of cognitive development make

certain implications for the investigation of infant cooperation.

First, the evidence indicates that during the first year the infant

is not wholly egocentric but shows surprising interpersonal skills.

Second, it appears that explanations for social behaviour including

cooperation should be in terras of interpersonal understanding and

not in terms of cognitive constructs used to explain infant action

in the physical world.

2.2 LEARNING THEORY

For many psychologists, ideas about the nature of human infants and
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their psychological growth have been dominated by J. B. Watson. He

believed that all forms of social behaviour like emulation, imitation,

rivalry, pugnacity, anger, resentment, sympathy and parental love,

result from people and events conditioning the individual. He wrote

that behaviours are

"bu-itt in by the parent and by the environment which
the parent allows the child to grow up in. There
are no instincts. We build in at an early age
everything that is later to appear." (1928, p.23,
Watson's italics)

He postulated that there are some unconditioned stimuli that evoke

innate responses of fear, rage and love and so provide the founda¬

tions on which all further social responses are conditioned. This

theory was an attack on the arcane symbolism of Freudian psycho¬

analysis and Watson believed it could account for the complexity of

human social and interpersonal life. He suggested that

"the same object can become a substitute stimulus
for a fear response in one situation and a little
later a substitute stimulus for a love response
in another, or even for a rage response. The
increasing complexity brought about by these
factors soon gives us an emotional organisation
sufficiently complicated to satisfy even the
novelist or poet." (1925, pp.73-4)

Skinner's (1938, 1953, 1957 and 1974) theory of operant conditioning

provided an important paradigm for learning theorists. This approach

focussed on the animal's or person's spontaneous actions or operants

and the effect of subsequent reinforcement in changing or shaping the

behaviour. Some reinforcers like food and water have intrinsic

reinforcing values and are termed primary reinforcers. Other

reinforcers are acquired by a process of generalisation and are

called secondary reinforcers. Social reinforcements, e.g. personal
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attention, approval, affection and submission, are generalised

reinforcements because they have gained their reinforcing value by

the fact that other people have mediated in providing a subject's

primary reinforcement. For example, the mother's presence and

attention becomes socially reinforcing as a consequence of her

providing food to the infant and so these can be effective in

reinforcing other behaviours not concerned with feeding like

learning prohibitions. According to Skinner, a person's spontaneous

or self-initiated action is shaped or changed by its reinforcement

consequences and so his initiatives in the physical and social world

are controlled by his environment.

Skinner emphasised the importance of observing behaviour in scienti¬

fic attempts to predict how people and animals will respond in

different situations. He was trenchantly opposed to explanations of

behaviour based on introspection or on unscientific concepts such as

free will and psychic phenomena, arguing that only observable events

could be used to explain why a person or animal behaved in a

particular way. This extreme position led him to exclude from his

theory scientific evidence on the physiology and neurology of human

behaviour on the grounds that these mechanisms are not directly

observable in intact subjects functioning normally and their effect

could only be inferred. This rejection of internal explanations

extended to ones based on cognitive processes and evidence of

developmental changes in childhood. So while Skinner suggested

that Watson was extreme in the claims he made about training infants

and admits that genetic factors influence behaviour, his theory
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deals only with environmental influences on behavioural change. His

theory does not differentiate between different kinds of human action

as the principles of conditioning are the same in meeting physiologi¬

cally based needs, e.g. thirst and hunger, and in forming cultural

activities like aesthetic or intellectual pursuits.

Gewirtz (1969, 1971 and 1972) whose theoretical position has been

described as one of "radical behaviorism" (Aronfreed, 1972), has

used Skinner's operant paradigm to study the social behaviour of

children and infants. He believed that the stimulus-response

functions of dyadic interactions are pervasive and highly organised

and that this fact has led to the development of diverse theories

to account for social behaviour. Gewirtz argued that while the

position he proposes does not preclude other theoretical approaches,

a theory of operant conditioning deals parsimoniously and efficiently

with both simple and complex behaviours.

While laboratory studies have shown infants capable of rapid

conditioning (e.g. Siqueland and Lipsitt, 1966 and Koch, 1968), it

has been argued by Bruner (1978) that no study has convincingly

demonstrated that such procedures can account for developments in

social behaviour. It may even be necessary to reinterpret the

results of laboratory conditioning studies as changes in behaviour

that result from other mechanisms than passive reaction to reinforce¬

ment. Observation of three week old infants in an operant condition¬

ing situation led Papousek (1969) to suggest that the infants were

trying to solve the problem set by the situation and they did this
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for its own sake rather than for the reward of food. In other words

their motivation was cognitive.

Many learning theorists have been influenced by Piaget and in opposi¬

tion to Skinner they have incorporated cognitive and developmental

factors into explanations for changes in social behaviour. They have

changed their ideas about children and even modified learning theory

itself to allow the child some degree of control over socialising

forces. Sears (1972) raised the issue of the "meaning" of the

external reinforcers for the child and Cheyne (1972) discussed the

child's internal representation of an event changing its effective¬

ness as a reinforcer. According to learning theory, such internal

representations of external events could be the result of previous

conditioning. However, some learning theorists allow that these

internal representations may reflect psychological growth and

change not solely attributable to contingencies of external influence.

For example, Cairns (1977) wrote that

"continuity and change have more substantial roots
than only prior learning and cognitive experiences"
CP-20)

and he went on to consider the effects of "developmental pacemakers".

Lewis and his colleagues have studies several aspects of infant

social behaviour and they emphasised the importance of social

reinforcement, though their work has also been influenced to some

extent by Piaget. They consider the infant to be actively seeking

stimulation and using information from the world as a function of

his individual plans, personality and cognitive organisation (Lewis
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and Brooks, 1975). However, Lewis and Brooks argue that Piaget's

position can be considered preformationist as the progression of

cognitive structures are taken by him to be invariant across

cultures. While Lewis and Brooks conceded that cognitive structures

for logico-mathematical knowledge may be invariant, they suggest

that there is little evidence for invariance in the structures for

social knowledge. They cited person permanence as studied by Bell

(1970) and Ddcarie (1965) as the only examples of such invariance

during infancy.

In a study of prelinguistic conversations, Freedle and Lewis (1977)

concluded that language evolution and ontogenetic language acquisi¬

tion both arise through social interaction. As a result of evolution

they considered there is some "weak prewiring" that provides a basis

for the development of language. However, evolutionary endowment is

overshadowed by social reinforcement which

"may be the most effective behaviour shaping
mechanism in infancy" (Lewis and Brooks, 1975,
p.119)

Lewis and Brooks-Gunn (1979) suggested that development arises through

the individual's interactions with the world. This provides the

information which the infant uses to understand the world and is also

the process by which his motives for action are created.

So it appears that while some learning theorists admit that infants

are actively involved in trying to understand the world rather than

being passive subjects of conditioning, their main emphasis is on

the influence of social reinforcement in developing human behaviour



and motives. Any cooperation an infant shows in performing actions

with other people according to this approach would be the result of

conditioning by adults. The infant may be actively organising his

experiences, but his behaviour and possibly also his motives for

cooperation are powerfully structured by the adults' use of

reinforcements to shape his actions.

2.3 MODELLING

An important and distinct aspect of social learning theory is a

process variously named as observational, imitative or vicarious

learning or modelling (Bandura, 1969 and 1977). It is suggested

that

"all learning phenomena resulting from direct
experiences can occur on a vicarious basis
through observation of other persons' behavior
and its consequences for them." (Bandura, 1969,
p.118)

In this type of learning it is necessary to distinguish between

response acquisition and performance as a person may acquire a

response solely by watching another person without having made any

attempt to perform it himself.

When discussing social learning theory, Bandura doubted that the

procedure of reinforcement shaping a response could be adequate to

explain most learning in everyday situations. He argued that people

are faced with many potentially dangerous situations, e.g. traffic,

expanses of v/ater, fire, etc. and reliance on trial and error and
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successive approximations would involve the child in intolerable

risks. Further, he pointed out that without observational learning

many responses would never occur spontaneously and so would not be

available for reinforcement. Bandura also differs from psycholo¬

gists who hold to extreme positions in social learning theory by

accepting that developmental factors, that is changes in the intrinsic

constraints of the child, affect his abilities to model behaviours.

This approach is also taken by Hartup and Coates (1972) who were

interested in the interaction between stimulus inputs and developmen¬

tal status in observational learning.

Commenting on the criticism that modelling would produce mere mimicry

of the modelled behaviour, Bandura referred to studies which show

that this is not an automatic process but involves subjects respon¬

ding

"to new stimulus situations in a manner consistent
with the models' dispositions" (Bandura, 1969,
p.149)

This position is supported by Gewirtz and Stingle (1968) when they

suggested that generalised imitation provides a basis for the psycho¬

analytic concept of identification. They proposed that this consists

of imitating the psychological characteristics of a model, e.g. his

motives, attitudes, values, roles or affective states rather than

particular behaviour patterns.

Bandura (1969) suggested that there are four major functions that

influence the nature and degree of this type of learning. The

subject has to attend to the modelled behaviour and his attention is
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regulated by factors like the perceived status of the model, his

similarity to the observer and the effectiveness of his action.

Next, the subject has to retain a memory of this behaviour using a

mechanism such as visual imagery or verbal encoding. The subject

then has to develop a motor reproduction process, i.e. he must have

an organised mental representation of how to proceed in performing

the modelled action. This is described by Lavinge and Burns (1981)

as

"an active organization-integration process through
which novel responses can be created and not merely
copied" (p.33)

The final influence on this type of learning is the incentive-

motivational process which indicates that a person is more likely

to perform acts which have reinforcement value.

The cognitive mechanisms of attention, retention and motor represen¬

tation that Bandura proposed are insufficient to explain the complex

interpersonal processes involved in observational learning by

infants. Parton (1976) considered that Bandura failed to explain

how an infant acquires a new matching response in the first place.

He pointed out that Bandura did not discuss the mechanisms by which

the infant may "link up" the observed modelled behaviour with

appropriate matching response. Modelling by infants (and by child¬

ren and adults too) would require that the subjects have some

concept of the similarities in body and action of self and other.

They would also require some mechanisms that can identify and

distinguish attitudes, affective states, motives, values, etc. of

another person and then reproduce them in the infant's own action.



In observational learning a person requires experience of observing

desired behaviour performed by other people and questions arise

about the consistency of modelled behaviour and the clarity of the

models to be followed. This, and the suggestion that reinforcement

for imitation need not be external but may be internal, i.e. self-

induced or self-regulated (Bandura, 1969 and Aronfreed, 1969),

indicates that in observational learning much choice or discretion

on the part of the learner is required. Nonetheless observational

learning theory would consider infant communicative behaviour,

including cooperation, to be acquired by imitation of other people's

modelled behaviour. While the constraints set by the infants'

developments in imitation is acknowledged, the explanation in terms

of modelling does not specify the range of interpersonal psychologi¬

cal processes involved.

2.4 SYMBOLIC INTERACTIONISM

George Herbert Mead's (1934) ideas have been important in pointing to

the influence of other people and society on the individual's mind

and thinking. He proposed that

"mind can never find expression and could never
have come into existence at all except in terms
of a social environment" (p.223)

He rejected the suggestion that there is any biological contribution

to the development of mind, claiming that his view

"enables us to give a detailed account and actually
explain the genesis and development of mind"
(p.224)



He believed that biology could not account for the discontinuity

between the instinctively controlled societies of species like bees

and ants and the social process of human society.

For Mead subjectivity is not present at birth, but arises from the

individual's social experiences. Communication in the form of

significant symbols, i.e. language, provides a type of behaviour

in which the individual becomes an object to himself. This is

achieved when a person uses language and in so doing causes the

same response in himself as he does in another person. As mind and

thought are socially constructed, Mead believed that

"there neither can be nor could have been any mind
or thought without language and the early stages
of the development of language must have been
prior to the development of mind or thought" (p.192)

Mead did not account for early communication or language, and he

appears to have under-estimated the psychological processes they

involve. Communication of all forms requires persons to be both

active and reactive and capable in some way of distinguishing self

from other and participants must have some degree of subjectivity.

Also, as Ryan (1974) pointed out, language acquisition itself

involves a process of socialisation.

Mead's theory has influenced recent investigators of infant

development, e.g. Lock (1980) who studied "the guided reinvention

of language" that takes place in each child's experience. Lock sees

the infant at birth as having

"criteria for constituting entities as both physical
objects . . . and biological objects" (p.27)
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These he terms individual objects as no other person is involved in

the acquisition of this knowledge. However, according to Lock, the

infant has no innate criteria to organise knowledge of social

objects and he has to rely on his mother to do this for him because

she knows their meanings. He describes the process by which the

child comes to gain knowledge of social objects as follows.

Initially the infant experiences changing bodily states which

induce him to make non-significant gestures. The mother perceives

these gestures as having particular purposes or meanings and by

her action makes them effective as actions. Acting on her percep¬

tions, the mother creates values and goals for the infant's actions

and so leads the infant to enrich the perception of his own actions.

This then changes the way he is able to employ his actions, allowing

him eventually to form goals for himself.

It is not clear from Lock's account whether the infant is active in

exploring social relations and meanings, or whether he is passive

apart from action connected with a change in bodily state. Lock

does not explain the motives that cause the infant to change the

perception of his own actions and subsequently to create his own

goals. Further it is not specified how closely the mother's inter¬

pretations need to match the infant's bodily states or whether they

may be quite arbitrary in relation to them.

There are also problems with the observations which Lock (1978)

claims support his theory that the mother's actions create inten¬

tions for the infant. He traced the development over five months
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of the use of arm-raising by one infant to indicate that he wanted

to be picked up. Lock suggested that the regularity of the mother's

action each time she picked up the infant allowed her seven and eight

month old to anticipate when she was going to pick him up and so he

lifted his arms in advance, as an expression of anticipation. Then

at nine months the infant made a "wrong guess" about the mother's

action and this had a "very important consequence" as the mother

responded to his arm-raising gesture by picking him up when she had

not intended to do so. According to Lock, the child had stumbled

upon the ability to create an intention for the mother. However, in

Lock's account, after incorrectly anticipating the mother's action,

the infant turned away from her and moved rapidly across the room.

It was not until then that the mother responded to his arm-raising

and picked him up. So it is not clear whether the infant had under¬

stood the link between his mother's action and his own and the

importance of this event is in doubt. In Lock's next observation,

he considered that the infant was using arm-raising to make a request

to be picked up. However, this was a whole month after the previous

observation and Lock offers no further evidence of this infant

gesture having been formed by the mother's interpretation of the

infant's action. The process of the development of communicative

understanding remains obscure and a matter of speculation.

Other psychologists studying pre-language communication have taken

a similar position to Lock. Clark C1978) considers

"a child's earliest utterances to be indeterminate
in intent until made determinate by the interpre¬
tations placed upon them by adults" (p.233)
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Similarly, McShane (1980) writes that

"by consistently responding to an infant's
behaviour as if it was intentional behaviour
the adult effectively makes a self-fulfilling
prophecy" (p.8)

He suggests that an infant learns the contingencies between his own

behaviour and the responses of adults and eventually uses this

knowledge to produce the adult response.

Thus, symbolic interactionism would suggest that the motives and

behaviours for cooperation arise out of interpretations put on the

infant's acts by other people. The infant is seen as unintentional

until he starts using his behaviours according to the interpretation

placed on them by other people. This implies that he should not be

able to initiate completely new cooperative acts, but because he

cannot plan or predict, he is only able to perform acts which have

previously been interpretted to be cooperative.

2.5 ATTACHMENT THEORY

In 1951 the psychoanalyst, Bowlby, prepared a monograph for the World

Health Organisation about the emotional experiences of early infancy

and later antisocial behaviour and psychiatric problems. He

suggested that it was essential for later mental health for people

to have experienced a warm, continuous relationship with the mother

during infancy and early childhood. Later (1958, 1969) he developed

a theory of attachment to try to account for his findings. Adopting

an ethological approach, he identified five proximity seeking
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attachment behaviours in infants (crying, following, clinging,

smiling and sucking) which he suggested have the survival value of

protecting the infant from predators. The child directs these

behaviours to the person who cares for him and so he develops an

affectional bond with that person. Bowlby's theory has been

criticised on both theoretical and empirical grounds (see Rutter

1972 for a summary), but his work has been important in stimulating

interest in the emotional and interpersonal life of infants.

Bowlby's work suggested that the infant is active in creating and

maintaining relations with his caretakers. Ainsworth et al (1974)

influenced by Bowlby, concluded that the infant does not need to be

taught to be social. They maintained that the infant's effectiveness

in gaining proximity to his mother indicates that he is social from

the outset. Stayton et al (1971) found that infants aged nine to

twelve months showed

"a simple disposition to comply with maternal
commands and prohibitions" (p.1057)

They claimed that this infant obedience was not the result of

training or discipline and they suggest this indicates that the

infants are adapted to be socialised and are active in their own

socialisation.

An attachment theory explanation of infant social behaviour suggests

that infants are biologically adapted to become involved in and

learn through interaction with other people. Their social behaviour

and motives are inherent and do not depend only on social reinforce¬

ment or the interpretation of adults. However, care must be taken



as Bowlby's theory is based on hypothesised behaviour of early man

and concentrates on the emotional aspects of relationships. It

does not deal with the communicative functions involved in coopera¬

tive action in the physical world.

2.6 INTERSUBJECTIVITY

Trevarthen (1979) proposed that infants are innately subjective

and intersubjective. By using the term "subjectivity" he is

suggesting that in their earliest actions infants show rudiments of

individual consciousness and intentionality. Intersubjectivity

refers to the infant's ability to relate to another person in a

manner that recognises his own and the other person's subjectivity

and so engage in interactions with joint intentionality and control.

Trevarthen has taken the concept of intersubjectivity from Habermas

(1970) who used it in analysing language and argued that certain

aspects of language have particular intersubjective functions, e.g.

personal pronouns enable an "interlacing of perspectives". This

allows a person to keep separate his own and another person's view¬

points and so understand the meaning of events for both of them.

Habermas stated that articles, demonstrative pronouns and expressions

specifying time and space

"link the levels of intersubjectivity on which
the subjects converse" (p.141)

He also suggested that performatory speech acts have intersubjective

functions or intentions. Trevarthen considers intersubjectivity to
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be active not only in adult language, but also in the very earliest

human development. As well as distinguishing between people and

physical objects, he argued that infants show a clear preference for

human care and understanding before going through a period of

curiosity and exploration of physical objects.

Trevarthen (1980) proposes that underlying perception and action

there are motives which he defines as a set of structured states

that are internal causes of behaviour. These specify both the

action and the expected result of that action. Motives are not the

result of experience. They are present in at least some form at

birth and come to be modified by experience. Some motives are those

underlying subjectivity, i.e. for dealing with objects, and others

underly intersubjectivity, i.e. for interacting with other people.

Motives are internal dispositions to act and perceive in particular

ways and cannot be observed directly. However, the infant's motives

become expressed in observable intentional action and so it is

possible to infer the structure of infant subjective and intersubjec-

tive motives.

Trevarthen suggests that infants have "a powerful set of rudimentary

mental operations" that guide the first acquisitions of knowledge

about the world. For him, psychological development involves a

process in which the infant's own actions provide feedback that

causes elaboration in the infant's mind and so produces new actions.

According to this epigenetic theory the developing infant evokes

particular forms of stimulation from both the physical and personal
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world and this stimulation is then used to create new structures of

mind. This is somewhat similar to the process described by Piaget

(1953) in the development of schemas. However, there is a profound

difference between the positions of Piaget and Trevarthen. Piaget's

theory of egocentrism considers the infant to be isolated from the

influence of other persons and gaining knowledge through his own

efforts only. Trevarthen's theory of intersubjectivity allows the

infant to acquire knowledge from the action of other people as well

as from his own action. He believes that changes in interpersonal

knowledge and action are the result of a brain adapted to respond to

and evoke human cultural processes. The earliest preference for

human interaction may imply that motives for dealing with people and

objects not only co-exist, but that those for dealing with people may

be fundamental in the infant's learning of the uses of objects.

Trevarthen's theory would predict that early cooperation arises out

of changes in the innate intersubjective motives of the infant.

These motives are influenced by experience, but also allow the infant

to leap ahead of experience and try to express novel meanings. This

theory suggests that early cooperation is the result of infants both

responding to appropriate adult behaviour and being able to elicit

appropriate behaviour from adults.

Newson (1977a) states that he is in broad agreement with Trevarthen's

position on infant intersubjectivity in that he considers the human

infant to be innately primed or pretuned to enable him to communicate

with others. Newson and Newson (1975), discussing early social
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behaviour, point out that the infant plays an active and directing

role from the start and the interaction is never under the sole

control of either partner. They write that

"whatever communication takes place emerges as
an intersubjective product of their joint
collaboration" (p.442)

This, so Newson and Newson suggest, draws attention to the principle

that

"human cognitive understanding arises from a
process of negotiation between two or more
human beings" (p.442)

However, Newson's (1977b) description of early mother-infant inter¬

action emphasises a limited aspect of intersubjective behaviour.

He considers the intrinsic periodicity of infant and adult action to

be fundamental to early interactions which are based on, and consist

of, rhythmic interlocking of the infant's attentional abilities with

the adult's behaviour. Also, he includes ideas from symbolic

interactionism about the role of other people in interpreting the

infant's action. Newson points out that the mother does not respond

to all the infant's actions but only those she judges to be coherent

and relevant in human terms as intentions or communications. He

suggests that

"it is only because the mother imputes meaning to
behaviours elicited from infants that these

eventually do come to constitute meaningful
actions as far as the child himself is concerned"

Newson, borrowing and modifying an image used by Bruner, suggests

that the mothers tend to perform a "scaffolding function" by which

intentions are imputed or attributed as a stage towards their

subsequent acquisition by the infant.
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So it appears that Newson's ideas about infant intersubjectivity are

different from Trevarthen's and in certain important respects resemble

the social construction theory of symbolic interactionism and his

theory would predict that infant cooperation arises out of the

interpretations and structuring of communication by the mother.

2.7 THEORIES OF INTERPERSONAL DEVELOPMENT AND THE STUDY

OF COOPERATION

In this thesis evidence on infant cooperation will be examined in

an attempt to establish which theory best accounts for the growth

of infant cooperation. The communication of mothers and infants will

be analysed and compared with the predictions made by social learning

theory, modelling, symbolic interactionism and the theory of infant

intersubj ectivity.

Consideration of the cognitive developmental approach indicates that

it is inadequate as an explanation of infant cooperation for two

reasons. First, it is necessary to reassess the concept of infant

egocentrism and second, changes in infant social behaviour cannot be

explained in terms of the infant's understanding of the physical

world. The development of cooperation necessarily involves changes

in cognition about persons and their actions, and relevant theory

and evidence from cognitive development will be reassessed in the

light of findings from this study.
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CHAPTER THREE: OBSERVATIONAL PROCEDURES, SUBJECTS AND THE THEORY

OF DEFINING CATEGORIES OF BEHAVIOUR FOR ANALYSIS

3.1 PROCEDURES FOR STUDYING MOTHER-INFANT INTERACTION

It is occasionally possible to find a naturally occurring situation

to study mother-child behaviour. Anderson (1972) for example, sat

in a park and watched young children leaving and returning to their

mothers. But distant observation is not appropriate for investiga¬

ting the details of mothers' and infants' behaviour in face-to-face

situations, or in studying the way they regulate each other's

behaviour and share knowledge and interest about the world. The

small and rapid movements of expression require that the observation

be carried out at close range and a certain amount of intrusion into

the lives of the subjects is unavoidable.

In studying communication of infants or young children with their

mothers, data have been collected in a variety of ways. Some

researchers used television or film either in the laboratory (e.g.

Murphy and Messer, 1977; Pawlby, 1977; Schaffer et al, 1977;

Trevarthen, 1977) or in the home (e.g. Jones, 1977; Kaye, 1979).

Whereas others have made their records directly with the aid of

check lists or by written accounts (e.g. Ainsworth, Bell and

Stayton, 1974; Lewis and Wilson, 1972; Dunn and Richards, 1977) .

Yet other researchers have combined television and written records

(Whiten, 1977; Fraiberg, 1979).



At the start of this study of early cooperative behaviour, video¬

tapes of one infant, Tracey, and her mother, made in the laboratory,

were studied and a set of behaviour category descriptions was

defined. Then repeated visits were made to the homes of four

infants, two boys and two girls aged between six months and one year,

to observe them playing with their mothers, being fed and dressed

and playing on their own as well as playing with the researcher.

Notes on the visits were made as soon as possible after leaving the

homes. On a few of these home visits, attempts were made to make

notes on the behaviour of mother and infant as they interacted using

the categories developed in analysis of the video-tapes. These

attempts to classify and record behaviour as it happened were not

successful. It was important to have information on the behaviour

of both infant and mother, but it was not possible to watch both

carefully at the same time to identify categories of behaviour and

record them. Often it was difficult to determine from the live

behaviour the precise order of actions. For example, uncertainty

arose concerning such events as who followed whose gaze, who smiled

first, and whether the infant's giving was spontaneous or in

response to the mother's request. On one occasion video-recording

equipment was taken into the home. The infant found the camera

fascinating despite attempts by the observer and mother to distract

attention from it. Furthermore, on playing back the video-tape, it

was apparent that if the infant were given freedom to move around

on the floor, it would not be possible to have unambiguous informa¬

tion about the activities and interests of both infant and mother.

Frequently they were too far apart for both to be 'on camera' and as



the infant moved about, his face was often hidden from the camera's

view. These limitations on observing in the home led to the

decision to confine the observations to the laboratory studio using

video-tape recordings.

It has been argued that the laboratory is a very different environ¬

ment from the home and consequently subjects perform differently

in the two situations (Bronfenbrenner, 1979). In studies of

mother-infant interaction in the laboratory, the mother usually has

only the infant to attend to. However in everyday behaviour at

home she is usually doing other things as well as interacting with

the infant. In consequence, home interactions are likely to be

shorter and less frequent than those studied in a laboratory.

There is evidence that mothers interact more and try more frequently

to teach new words and skills to their children when they know they

are being observed than when they believe they are not being

observed (Graves and Glick, 1978). It appears that mothers perform

in a manner that they consider shows good mothering, giving high

levels of interaction.

In this study, the aim was to find out whether infants cooperated

and if so, how they did it. As infant cooperation has only

recently been documented in the psychological literature

(Trevarthen and Hubley, 1978, and Hubley and Trevarthen, 1979) it

may be assumed that it is a relatively rare, though significant,

behaviour. In this case the artificial atmosphere of the psycholo¬

gical laboratory may help to elicit infant cooperation, because

mother and infant are in close, face-to-face interaction most of



the time and are each likely to perceive and respond to many of the

other's communications.

3.2 SUBJECTS

The subjects were five first-born infants and their mothers. It was

decided to avoid any questions concerning sex related differences

in the infants or in the ways the mothers treated them by choosing

only girls. First-borns were selected because it was felt desirable

to recruit mothers who were likely to be naive about any changes

that might occur in the infants' behaviour during the period of

study. The subjects were chosen from a group contacted through

Health Visitors who were asked for normally developing, first-born,

six-month-olds whose mothers would be willing to take part in the

study. Prospective subjects were informed that participation would

entail seven visits to the Psychology Department at the University

of Edinburgh over a six month period for video-recording. In

addition, there would be three visits to the home by the researcher,

the first to acquaint the mothers with the procedures of the study-

and two for detailed interviews about the infants' behaviour at home.

All the families were home owners living in Edinburgh and biographi¬

cal details are given in Table 3.1.

The mothers were informed that the aim of the study was to collect

detailed material on the way the infants played with their mothers.

By not stating explicitly the principal research interest in

cooperation and communication, it was hoped to avoid inciting the

1
.
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Mother's Education

Mother's Employment BeforeBirth ofBaby

Mother's Employment atTimeof Study

Father's Education

Father's Employment
Mother's Placeof Birthand Childhood Home

Father's Placeof Birthand Childhood Home

ALISON

23

24

Diplomain Music

Student

Tutoringin Wind Instrument

Degreein Music

Makerof Musical Instruments
Surrey England

Surrey England

ANN

28

32

Post-graduate Diplomain Statistics

Statistician

Part-time Statistician
Professional Accountancy Qualification
Accountant
SouthAfrica
SouthAfrica

ELIZA

29

32

Schoolto age15 Hairdressing Apprentice¬ ship

Hairdresser

Part-time Hairdresser
Schoolto age15

Administers Family Business

Edinburgh Scotland

Argyllshire Scotland

LARAGH

31

34

Physiotherapy Diploma

Hospital Physiotherapist
-

LawDegree, Professional Examinations
Solicitor withFamily Business

Cork,Eire

Edinburgh Scotland

VANESSA

24

24

Degreein Nursing Studies

Hospital Nurse

-

LawDegree, Professional Examinations
Local Authority Solicitor

Aberdeenshire Scotland

Edinburgh Scotland



mothers to make efforts to train their daughters to provide what

they thought the researcher wanted. Interest was ostensibly focused

on the infants so that the mothers might feel less self-conscious

before the television camera.

3.3 OBSERVATIONAL CONDITIONS AND INSTRUCTIONS TO SUBJECTS

In order to study spontaneous communication and to elucidate what

this indicates about the infants' cooperative abilities, the

following observation conditions were devised favouring a range of

communicative and cooperative behaviours:

1. Mother and infant play with a toy. This condition was

included to study the way that infant and mother joined in

manipulating a toy and to establish the contributions each made to

the joint action. The toy was a large plastic rattle that could

be dismantled by unscrewing a clear globe from the blue handle to

release a yellow ball the size of a table tennis ball. This toy

encouraged the mother to become involved because, in order for the

infant to explore it fully, the mother had to take it apart and

reassemble it. The infants were incapable of performing these

operations on their own. The mothers were instructed, "Play with

(infant's name) using this toy in any way that she enjoys". While

this was said, the researcher unscrewed and then reassembled the

rattle, thus demonstrating what could be done with the toy.



2. Mother teaches infant. This was a deliberate attempt to

provoke directing behaviour from the mothers to permit study of the

infants' responses in order to establish whether the mothers

systematically trained their infants. A wooden truck with a tray at

the back to take three wooden dolls coloured red, green and yellow

was presented to the mother who was told, "Teach (infant's name) to

put the little men into the truck".

3. Mother and infant play without toys. This was included

to permit observation of the way the mothers and infants interacted

when no toys were provided and to establish the contributions each

made to playful communication. The mothers were instructed, "Play

with (infant's name) in any way that she enjoys".

4. Mother socially restrained. In this condition the mothers

were asked to keep still and quiet, though close and responsive, in

order to study the attention and communication the infants spontane¬

ously directed towards them. The rattle, the truck and the three

wooden dolls were placed on the table for the infants to play with,

and the mothers were instructed, "(Infant's name) is going to play

on her own. If she is friendly to you, be friendly in return. If

she drops a toy pick it up again, but don't get involved in any

games".

3.4 CONDITIONS FOR VIDEO-RECORDING

Mothers and infants were video-recorded in a carpeted room with the
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exterior windows covered by blinds. Studio lighting permitted high

quality video-recordings from an adjacent darkened room through a

plain glass window partially concealed by a blind (Figure 3.1).

The infant was in a specially designed seat that allows maximum

freedom of movement, held safely in place by a wide elastic belly

band. A triangular felt covered table (sides 76 cm) with a semi¬

circle cut out on one side to fit the infant's body was placed in

front of the infant, and the height of the infant seat was adjusted

to bring the infant's waist level with the table top. The mother

sat close to the table at the infant's left. To the infant's right

was a front silvered mirror which gave a reflected image of the

mother to the video camera.

There were two colourful posters on the wall and a selection of toys

on a cupboard visible to both infant and mother. The mother was

supplied with a box of paper tissues. The subjects were alone during

recording while the researcher controlled the recording equipment in

the adjacent room while observing through the window.

In every recording session the behaviour of the subject pairs was

recorded for four minutes in each of the four conditions. Numerals

showing the date and time to hundredths of a second were added to

the video record by an electronic timer. After recording each

condition the researcher entered the room and talked to the mother

and infant for approximately thirty seconds before giving the

instruction for the next condition and putting on the table the toys

if these were required. The researcher then went back to the camera,



Figure 3.1 Plan view of recording room
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checked the picture obtained and started recording. Occasionally

the mothers moved their chairs or changed their positions and this

was compensated for without interrupting the subjects or recording

by adjusting the zoom lens. The image was as close as possible to

the mother and infant to obtain a clear view of their faces and of

their hands as they manipulated the toys. Only one researcher, the

writer, was involved in making the recordings, though at times the

mothers and infants met other members of the Psychology Department.

The mothers were invited to attend for seven recording sessions in

each of which the observational conditions were varied to counter

possible effects of fatigue or the influence of preceding conditions

(Table 3.2). The first recording session scheduled when the infants

were thirty weeks old was introductory to acquaint the subjects with

the procedures and clear up any problems with equipment and

procedures. This session was not analysed. Laragh and her mother

were not able to attend the introductory session. However they

quickly settled down in the first recording session and their

behaviour was not noticeably different from that of the other

subject pairs. Subjects were offered transport to and from the

laboratory by taxi.

It was planned to record the mothers and infants at four-weekly

intervals when the infants were aged thirty to fifty four weeks.

However, holidays, sickness, family commitments and technical prob¬

lems with recording equipment meant it was not always possible for

recordings to be made at the designated time (Table 3.3). Twenty



TABLE 3.2 ORDER OF CONDITIONS FOR EACH SUBJECT PAIR AT EACH RECORDING SESSION

VIDEO-RECORDING SESSION NUMBER

Infant 1 2 3 4 5 6 7
(intro¬
ductory)

Alison 13 4 2 2 14 3 3 2 14 12 3 4 2 3 14 12 3 4 2 13 4

Ann 2 13 4 3 14 2 2 4 13 14 3 2 4 12 3 13 4 2 2 3 4 1

Eliza 4 3 12 13 2 4 3 2 4 1 2 3 4 1 14 3 2 2 4 3 1 4 3 2 1

Laragh - 4 2 3 1 4 12 3 12 4 3 3 12 4 2 4 13 3 12 4

Vanessa 3 4 2 1 13 2 4 2 4 13 4 2 13 2 4 3 1 3 4 12 12 4 3

1 - Mother and infant play with a toy

2 - Mother teaches infant

3 - Mother and infant play without toys

4 - Mother socially restrained



TABLE 3.3 AGE OF INFANTS WHEN VIDEO-RECORDED

VIDEO-RECORDING SESSION NUMBER

1 2 3 4 5 6 7

(intro¬
ductory)

SCHEDULED AGE OF
INFANTS IN WEEKS

30 34 38 42 46 50 54

ACTUAL AGE OF
INFANTS IN WEEKS

Alison 30 36 38 42 46 50 54

Ann 30 34 38 42 46 50 54

Eliza 30 34 38 42 47 51 55

Laragh - 34 37 40 44 49 54

Vanessa 30 34 38 42 46 50 54

MEAN AGE OF
INFANTS IN WEEKS

30.0 34.4 37.8 41.6 45.8 50.0 54.2



two of the thirty recording sessions analysed took place on schedule

Five were a week early or late and three were two weeks from the

planned date.

3.5 THEORETICAL BASIS OF ANALYSIS

In an attempt to avoid contentious issues about the intentions and

intersubjective functions of communication in infancy, the initial

analyses of the behaviour of mothers and infants were concerned

only with the form and the focus of the behaviour. These analyses

took as their model the transitional analysis employed by Jaffe et

al (1973) to study the gaze patterns of mothers and infants aged

three-and-a-half months. In order to try to find regularities in

the engagements, the temporal patterning of gaze between mothers

and infants was determined, identifying when each looked at the

partner, at her own activity, at that of her partner, or elsewhere.

Another analysis involved finding the transitional probabilities of

the occasions when each subject began or terminated manipulation of

the same object, while yet another looked at the effect of the

mother handling a toy on the infant's subsequent behaviour. Did

the infant look at the toy, manipulate it or apparently ignore what

the mother had been doing?

This approach produced confusing numerical data and revealed no

consistent or interpretable pattern. Although these analyses were

based on careful measurement of the attentional and action patterns

used to establish shared interest, they could not take account of
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the diversity of communicative effects being achieved by the mothers

and infants together. They clouded important distinctions in the

behaviour, e.g. "mother starts manipulating object A" followed by

"infant stops manipulating object A" might refer to the mother

taking an object from the infant who was engaged in a solitary

activity, or she might have been receiving an object offered by the

infant, or the transfer may have followed a request by the mother

for the infant to give the object. In other words, the analysis

ignored the evidence that mother and infant were directing behaviour

to each other intelligently and also adapting their behaviour in

response to the partner. The communicative content was lost.

The initial approach taken in analysing the behaviour of the mothers

and infants was inadequate for other reasons. It separated

different modalities or modes of orienting or acting such as gaze,

expressive movements of body and face, touching and object handling,

and it did not consider the way these behaviours occurred in

combination, fully integrated with each other. In addition it was

at the level of "behaviour" defined by Harrd (1982) as,

"a phenomenon in the physical world, related by
physical chains of causality through a physiolo¬
gical system as far as it may be traced" (p.11)

Harre pointed out that in understanding humans it is not useful to

employ only physical criteria as people perform "actions". As he

wrote,

"events produced by human beings can also be
embedded in a network of relations which depend
upon an actor's intentions in producing the
actions" (p.11)



He also distinguished "acts" which are

"embedded in a larger-scale system of the social
and practical world which human beings inhabit"
(p.11)

and depend for their effect on their socially mediated consequences.

Harre suggested that "the act" is

"the intersection between what is intended by an
actor and the interpretation given to his actions
by the interactor" (p. 15)

In considering the social abilities of infants it is clear that

their contributions to social exchanges do not employ conventional

social acts as used by adults. It still remains to be determined

whether any of their social expressions may be considered to be

"acts" in Harre's terms as intentions to induce particular effects

in people that are perceived as such by them.

Infants may not perform acts as Harrd defined them, however the

complexity and variety of the communications that were observed in

this study led to the conclusion that these actions must be

described in terras of their functions in communication. To do this

rudimentary intentions to communicate had to be inferred. Recent

studies of infant communication have stirred a lively controversy

concerning the intentions which may be inferred at this age.

Some attempt to identify when an infant becomes intentional has

been made by both Bates et al (1975) and by Schaffer (1977).

Discussing the communicative change at the end of the first year,



both suggested that on attaining Piaget's sensorimotor stage 5, the

infant becomes capable of differentiating ends from means and there¬

fore may be said to be beginning to act intentionally. Bretherton

and Bates (1979) continued this argument, but their attempt to define

the beginning of intentional communication is somewhat inconsistent.

They defined intentional communication to be

"signalling behaviour in which the sender is aware
a priori of the effect that a signal will have on
his listener, persisting in that behaviour until
the effect is obtained or failure clearly indicated"
(pp.87-88)

They assert that this definition applies to the communicative

behaviour of infants at one year but not before. However it can be

argued that infants as young as two to three months, when they adapt

their behaviour to the mothers and show expectations of their

mothers' responsiveness to their expressive behaviour (Murray, 1980;

Tronick et al, 1978; Tronick, 1979) are indicating that they have

some recognition of the effect of their behaviour on the recipient.

Infants have been found to persist in their attempts to engage the

mother and when she fails to respond, express failure by turning

away or showing distress (Murray, 1980) . So the criteria set by

Bretherton and Bates for identifying intentional communication are

met by infants they consider to be too young to be intentional.

In seeking to show that infants become intentional at the end of the

first year, Bretherton and Bates write that

"to influence a partner intentionally is not the
same as communicating intentionally" (p.84).

However, they do not explain what they believe to be the difference



49

between these two forms of intentionality. They also suggest that

"showing off" which they describe as the infant engaging "in a

behaviour that has previously attracted the attention of an adult"

(p.89) is not intentional communication. This seems an odd qualifi¬

cation as "showing off" is done in order to engage, attract or please

the adult and so would appear to be an intentional form of communica¬

tion by their previous definition.

It appears that Bretherton and Bates and also Schaffer are seeking to

set arbitrary and confusing boundaries, suggesting that the more

complex infant communication is intentional, while the apparently

simpler is not. It may be more useful to consider the position of

the philosopher Brentano (1973) who stated that all psychological

action is necessarily intentional. Actions of perception, learning,

cognition, emotion and communication are all intentional as they

have reference or are directed to objects or events outside the

person. Shotter and Newson (1982) take a similar position, sugges¬

ting that

"all human action is intentional in the sense that
it is 'directed'; it 'points to' or 'contains
something' other than itself; in short it means
or is a means to something" (p.38)

Likewise, MacKay (1972) proposed a general conception of intentions.

He referred to the Latin root "intendere" and suggested that

intentional action is that which is aimed or directed in some way

to events in the world. Infants in the first two months of life

show evidence of perception (Bower, 1966, 1972; Day and Mackenzie,

1973; Eimas, 1974; Fantz, 1961), learning (Bruner, 1968; Fantz,



1964; Papousek, 1969; Siqueland and Lipsitt, 1966), emotion and

communication (Murray, 1980; Tronick et al, 1978), and thus in

Brentano's sense they are acting intentionally many months earlier

than Schaffer or Bretherton and Bates were suggesting. Adopting

Brentano's position on the intentionality of psychological action,

there is no need to account for a fundamental change in the

infant's nature from that of a non-intentional or pre-intentional

being to that of an intentional one, though it is necessary to

describe and account for changes in complexity and specificity of

intentional function and expression.

The above argument does not imply that infants are consciously aware

and carefully planning the communicative effects they achieve. The

study of the role of consciousness in human intentional action is

complex and difficult both theoretically and empirically. Neverthe¬

less, it is apparent that even adults are not always fully conscious

in the control of their actions. It is evident that a considerable

proportion of human action may be performed at rather low levels of

consciousness, sometimes using some kind of psychological "automatic

pilot" (Berger, 1979). Harrd's (1982) discussion of conscious

monitoring of action suggests that consciousness becomes active when

there is uncertainty or confusion about the goal or a difficulty is

experienced in applying the means to achieve the goal. Such ideas

may provide useful bases for investigations into the development of

conscious awareness in intentional action. However this thesis is

not addressing this issue and has no need to assume that infants are

consciously aware in the way that adults can be, even when their
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communicative actions indicate that they are reacting efficiently

to the mother's, communications.

3.6 DEFINING DESCRIPTIVE CATEGORIES OF COMMUNICATIVE ACTION

As little was known at the start of this project about the full

range of behaviours in infant-mother cooperation, it was considered

necessary to develop and refine descriptive categories from the

communication itself, rather than be confined to a study of a priori

categories of behaviour based on previous reports, like pointing,

showing and giving already known to be used by infants in the

second six months of the first year. Communicative actions of both

mothers and infants were defined as actions by one partner evidently

directed to the interests or actions of the other. In categorising

communicative actions, it was necessary to identify their communica¬

tive or signalling functions. Here the term "function" is being

used in the way proposed by Halliday (1975) in his analysis of the

protolanguage of a child aged nine to eighteen months. He

suggested that in its developmental origins, linguistic "function"

was synonymous with "use". The function of a communicative action

was therefore taken to be the use it served in the joint action

between mother and infant. The function of each communicative action

was determined by its form, by its relation to the action and

attention of both communicators (context), and by the effect it

produced in the partner. The form of an action is important because

different communicative functions are often expressed in different
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ways, e.g. the gestures for giving and pointing involve distinct

movements. However, form alone is not sufficient as actions of

similar form may have different communication values, e.g. when

holding out a toy a person may be offering it in response to a

request, spontaneously attempting to give or attempting to attract

the partner's attention to it before performing another action with

it. So the communicative context is important in defining the

function of an action.

In many cases, the response of the partner gives confirmation of a

communicative function, because the use or function of the action

is the effect it produces in the partner. However, the partner's

response could not always be used to help decide on a communicative

function because on some occasions the partner ignored or obviously

misinterpreted the other's communicative action. On the few times

that this occurred, the function of the action was taken to be that

given in previous instances in which the researcher judged that the

same form of action had elicited an appropriate reply from the

partner. Most types of communicative action occurred many times

and when a rare type of action occurred the form of the action and

context were carefully scrutinised to establish how it should be

categorised. At all times the response to a communicative initia¬

tive was taken to be the partner's action which followed on

immediately. No intervening change of action or attention by either

partner was admitted. Thus problems attending the identification of

delayed or deferred responses were eliminated.

Throughout most of the sessions the mothers talked about what they
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were doing or wanted to do, or what they thought their infants were

doing. It was possible to ascertain from the mothers' speech how

they were using or reacting to particular actions. For example,

while tapping or pointing inside the truck in the teaching condition,

the mothers often said, "Put it in there", or "This is where it

goes". Whenever a mother spoke while she performed this kind of

action, her remarks expressed a request that the infant should put

the doll into the truck. Therefore whenever a mother tapped or

pointed into the truck, whether she spoke or not, it was understood

that she wanted the infant to place the doll in the truck.

Determining the functions of the infants' actions, of course, had

to be carried out without explanations from the infants. However,

using several cues including mother's concurrent speech, infant's

gaze, persistence and repetition of actions as well as their form,

context and the responses they evoked, it was possible to develop

mutually exclusive categories of infant communication.

Three main classes of communicative actions were found (Appendix A).

One was made up of actions and orientations to objects, termed

"communicative actions about objects". Another class comprised

accentuated actions of the body in playful display and contact, termed

"person play". The third class consisted of actions of "personal

attention and emotional expression" which were used in combination

with actions from the first two classes or on their own in inter¬

personal contact. Actions of this kind make up much of the communica¬

tion seen in infants of two to three months of age (e.g. Trevarthen,

1974 and 1979 and Stern, 1977). This class includes looking at the



54

partner's face, leaning or reaching towards the other, expressions

of comfort and affection as well as emotional expressions, such as

smiling, laughing, distress and disgust. The relation between the

communicative actions defined in this study and those identified by

other researchers is given in Appendix B.

An important point in the development of the analysis was an attempt

to investigate giving and taking objects in the interactions of

mothers and infants. Transferring objects between the subjects

occurred in several different ways indicating distinct psychological

functions which had similar features to other communications not

concerned with giving and taking. One way of transferring an object

between the partners involved the mother holding out her hand, palm

up, requesting the infant to place an object there. This gestured

communication was similar to other communicative actions by which

the mothers indicated how the infants should act, e.g. "indicates a

locus". Such communicative actions aimed at directing the partner's

activity were termed "directives". Infants too gave directives for

the mother to take a toy, holding it out to the mother and waiting

until she took it. This was distinct from another type of giving

by the infants in which they thrust the object into the mother's

hand or mouth. While the mother might have to make an adjustment,

opening the hand or mouth to receive the toy, the infant did not

wait for her to do so. Such infant giving was not a directive for

the mother's action, but was similar to other communications in

which the infant acted on objects in a manner that attracted the

mother's attention, e.g. "performs object display", "touches with

object" and "indicates object".
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Another way of transferring an object between the partners was for

one of them to take an object from the other without it being

offered, i.e. "takes spontaneously". In these cases the subject was

expressing an interest in the focus of the partner's activity and

taking it over. A similar function was evident in actions of a

different form, the infant or mother handling a toy immediately

after the partner had released it ("follows in manipulation"). It

was considered that when the infant took an object offered by the

mother, she was expressing a similar communicative function as when

she took spontaneously, since in both cases the infant was attracted

to the object the mother was holding and showed a desire to handle

it herself.

The three different types of communication identified, giving

directives for the partner's action on an object, directing the

partner's attention to an object and taking up the partner's interest

in an object, provided the basis for placing the communicative

actions with objects into superordinate groups distinguished by their

psychological functions. Giving directives for an action using an

object and their appropriate compliant responses formed Group 6 of

the behaviour categories. Directing the partner's attention to an

object and the redirections of attention in response to such

directions, e.g. following a point or gaze, comprised Group 4, and

actions taking up the partner's interest in an object formed Group 1.

In addition, three other groups of communicative actions with

distinctive functions were identified. One comprised actions
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expressing some degree of conflict in attempts to control or resist

physically the partner's action (Group 2), while another consisted

of actions to support the partner's action and to accept her inter¬

ventions (Group 3). The subjects' imitations of actions on objects

and actions performed as demonstrations to be imitated, made up

another group (Group 5). The communicative actions of Groups 1, 2

and 3 are unsolicited responses to an action of the partner's, while

those of Groups 4, 5 and 6 comprise initiatory communications

directed to the partner's attention or agency and the appropriate

replies.

Transcripts of the video-tapes were made giving information on both

the mothers' and infants' vocalisations, actions and direction of

gaze on a time chart marked out in five second blocks (Appendix C).

These were then coded using the categories of communicative actions

defined.

3.7 RELIABILITY OF DESCRIPTIVE CATEGORIES OF COMMUNICATIVE ACTION

A reliability check of the video-tape codings of the categories of

communication about objects was conducted by comparing the author's

codings with those of an experienced infant observer, Dr. Lynne

Murray, who was not involved in designing the study or defining the

categories. Dr. Murray was asked to learn the category descriptions

and then code four sections of video-tape, each of four minutes

duration (i.e. 13% of the recordings) and showing different subject
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pairs at different ages in the teaching condition. The results

showed an eighty four percent agreement on all categories combined.

Many of the categories of action were used infrequently.

Reliability coefficients were calculated only for the more commonly

occurring communicative actions, mother "indicates a locus" (eighty

six percent) and "demonstrates" (eighty three percent) and infant

"complies" in response to mother "indicates a locus" (eighty eight

percent) and "follows in manipulation" (seventy seven percent).

The investigator conducted a reliability check on her own coding of

mother and infant behaviours during the condition "play without

toys". One session for each of three mother-infant pairs at

different ages, i.e. ten percent of the recordings, were transcribed

and coded again independently of the original transcription and

coding which was carried out eighteen months previously. The

agreement between the two sets of coding was ninety four percent.



CHAPTER FOUR: IDENTIFICATION OF INFANT COOPERATION

In Chapter One the necessary minimum requirements for cooperative

action between adults were specified. In this chapter these

requirements will be examined against the behaviour of the

subjects of this thesis, taking account of the limitations set on

the expression of cooperation by the developing cognitive and

communicative abilities of infants in the first year. The cate¬

gories of communication action which were defined in this study to

analyse the interactions of mothers and infants will then be

reviewed to identify which, if any, can be considered to be

cooperative according to the specified requirements.

4.1 REQUIREMENTS FOR COOPERATION IN INFANCY

Each of the three requirements listed in Chapter One has distinct

implications for the identification of cooperation in infancy:-

A. A shared plan of action within mutual orientation. In

adult cooperation the participants may have a shared plan, often

worked out verbally between them, involving several steps of

action to be performed over a period of time. Mother and infant

have no means of establishing agreement for a prolonged sequence

of actions, so their cooperation cannot have such a complex plan.

It would have to consist of one partner, adult or infant,

communicating an idea for joint action to be performed immediately,



indicating what the other should do to complete the joint action

and followed by an immediate collaborative response. As the infant

cannot speak and has rudimentary understanding of the meaning of

words, the communication has to be achieved non-verbally. To

identify cooperation on the part of the infant, it has to be shown

that the infant is attending to and acting with reference to the

indicated interests and purposes of the partner in a shared plan.

B. Cooperating partners make different active contributions

to a single coordinated event. In order to cooperate, the infants

would have to actively join in fulfilling or completing a plan of

action with another person, or induce another person to act in

such a way. Infants often watch other persons and show pleasure

or other emotions when interacting with them, and this attention

and emotional expression may induce a person to change his

behaviour. However, for cooperation simply attending to, apprecia¬

ting or imitating without adding to or changing the progress of

action with the partner is not sufficient. The infants have to

make clearly identifiable and well oriented actions to influence

the behaviour of the partner and then mesh with the partner's

actions to complete a shared purpose.

C. Willing participation. The infants have to join in

cooperation by their own impulse and choice without force or

coercion by the partner. Being unable to indicate by speech their

willingness, they must signal agreement to cooperate by the per¬

formance of the cooperative response itself.



4.2 EXAMINATION OF COMMUNICATIVE ACTIONS TO IDENTIFY

COOPERATION

The communicative actions about objects by both mothers and infants

were divided into six groups on the basis of their communicative

functions. Each of these groups will be examined along with the

actions of person play which express similar communicative

functions.

Group 1 actions, which take up the partner's interest in an object

involve adopting the object or focus of the partner's action and

therefore require that the subject identifies where the partner

is attending and acting. In person play the infants' actions to

touch the mother's hand as it moved in play (category number 63)

similarly depend on recognition of the focus of the partner's

attention and action. However, neither actions with objects of

Group 1, nor touching the partner's playfully moving hand, take

account of the form or purpose of the action and so could never be

used to pursue a shared purpose.

As cooperation requires that participants become involved willingly,

actions to resist or refuse the partner (Group 2 communicative

actions about objects and categories 65 and 66 of person play)

could not be cooperative. Actions to control the partner could

be cooperative if an identifiable shared plan requires such

control. The control actions of Group 2 and the category "imposes

a body action" in person play, however, are all assertions by one



partner on the other when agreement to perform a controlling action

has not been established.

Group 3 actions to support the partner's action are spontaneous

attempts at helping, as are actions of category 67 in person play.

The person performing such actions is clearly following the same

aim as the partner, however entering into a shared plan is not a

requirement. To be cooperative according to the definition given

above, helping actions must be part of a plan negotiated and

agreed to by the partners. The other Group 3 actions, those to

accept the partner's action, show consent to the partner's inter¬

vention, be it to assist or control. While one partner permits

the other to become involved in her action, this is done without

establishing a shared plan of action with defined contributions

from both of them, and so is not cooperative.

Directing the other's attention and following attention (Group 4

communicative actions) establish a shared focus of interest.

Similarly, displays (categories 52-59) and touching (categories

60-62) in person play declare one person to have interest in the

attentions of the other and to act to attract such attention.

Shared focus of attention and mutual orientation are necessary

pre-requisites for cooperation. However, they are not themselves

cooperative, as both partners are not necessarily active and

there is no shared plan to direct their attention.

Demonstrations using objects (Group 5) are defined as actions to



show a transformation of objects that the mother wants the infant

to copy. This desire was often expressed in the mothers' speech

which was, presumably, not understood by the infants, and the

mothers made no other explicit or unambiguous signals that were

perceptible to the infants to induce them to perform the desired

action. Demonstrations are therefore not part of a cooperative

sequence as they do not clearly establish a shared plan of action.

The imitations in communication about objects were copies of

solitary actions or communicative ones like displays as well as

of demonstrations. Similarly, the subjects' imitations in person

play were of a variety of movements and vocalisations, some of

which were solitary or non-communicative in purpose. In imita¬

ting the subjects were taking up the partner's action and so in

one sense they both had the same goal or purpose, to create that

event. However, taking up this goal was spontaneous and had not

been agreed between them, and so according to the definition was

not cooperative.

Communicative actions about objects in Group 6 are those for giving

and complying with directives. In giving directives a mother

invites the infant to join in and complete the mother's purpose by

performing an action that is specified by the mother's gesture.

An infant may comply appropriately with the directive, respond in

another way, or apparently ignore it. When the mother's directive

is complied with by the infant, the subjects are cooperating

according to the definition used in this study, as they held a

shared plan which specified the infant's contribution and is



entered into by the infant without force or coercion. In addition

there are six categories of communicative action (numbers 46, 48,

49, 71, 72 and 75) in which an infant uses gestures to direct the

mother to act in particular ways. In using these the infants

initiate a plan of action in which they define how the mother

should act to contribute to it. The mothers' compliance does not

depend on force or coercion by the infant, but is a willing

response.

Actions of personal attention and emotional expression include

looks at the partner's face and changes in facial expression

which convey different affective stakes like smiling, laughing,

crying and disgust. These may be used in combination with other

communicative actions, including cooperative ones. However, they

are not themselves cooperative as they are not concerned with

communicating ideas about goals for joint action.

The examination of the categories of communicative action leads to

the conclusion that directives and their appropriate compliant

responses comprise the cooperation that the mothers and infants

entered into when communicating during this study. This should not

lead to the assumption that all directives and compliant responses

in the communication between mothers and infants are necessarily

cooperative. Instances in which the infant acts from a motive of

fear or as a result of submission to unreasonable authority could

not be considered to be cooperative. The origin of cooperation as

identified in the above discussion will be investigated next.
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CHAPTER FIVE: COOPERATING USING OBJECTS

This chapter sets out to describe mother-infant cooperation with a

toy when the mothers were following instructions to teach the

infants and to play with them using a toy (see pp. 41-2 for a descrip¬

tion of these observational conditions). Then attempts will be made

to identify which theory of social behaviour best accounts for the

evidence about the onset of infant cooperation.

5.1 THEORETICAL PREDICTIONS

Four theoretical explanations described in Chapter Two are taken as

constructs to guide analysis of the communication. Each theory

makes different predictions about the origin of infant cooperation.

A. Social learning theory as proposed by Gewirtz (1969, 1971,

1972 and 1976) predicts that circumstances, particularly the

mother's desire to foster cooperation, condition the infant to be

cooperative through successive approximations, the infant's behaviour

being changed by reinforcements which elicit and sustain particular

behaviours. The infants cannot initiate entirely new forms of

cooperation with expectation of specific responses at the outset.

Infant initiated cooperation arises when an action accidentally

performed by the infant is perceived by the mother to be an oppor¬

tunity for cooperation to which she then responds, so creating a

cooperative exchange. As no specific developmental influences to
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this process are recognised by the theory, cooperation could be

learned by the infants at any age, within the limitations set by

immature memory, perceptual processing and motor abilities.

B. Symbolic interactionism as interpreted by Lock (1978 and

1980) hypothesises that the mother's interpretation of infant

behaviour causes the infant to become cooperative; that is,

cooperation arises when the infant by chance performs an action to

which the mother responds as if it was cooperative. The infant is

considered to be incapable of planning any new cooperative act but

can perform those which have been previously interpreted to be

cooperative and reinforced. This explanation can be seen as a

form of social learning theory.

C. Observational learning theory (modeling) proposed by

Bandura (1969 and 1977) predicts that infants learn new actions by

imitating other people. This leads to the prediction that demon¬

strations would be the most effective way of teaching an action.

The infants do not initiate new forms of cooperation though they

might imitate cooperative actions previously performed by the

mothers. This theory recognises that development in cognitive

mechanisms influences the acquisition of behaviours. So training

an infant to perform actions on objects can only be effective after

the infant has become able to imitate actions on objects which

Piaget (1962) first described as occurring during stage 4 of the

sensorimotor period, i.e. at the end of the first year.



D. The theory of infant intersubjectivity proposed by

Trevarthen (1974, 1979 and 1980) predicts that during normal play¬

ful interactions between mother and infant in which the mother is

trying to assist the infant, the infant would begin to cooperate from

his own initiative through an intrinsic growth of the psychological

mechanisms that identify persons and their actions on objects. Then

as the mother discovers her infant can and wants to cooperate she

will give more directives to her infant anticipating cooperative

compliance. Once the principle of cooperation is conceived by the

infant, he is considered to be able both to respond to novel direc¬

tives and to create novel directives for the mother. This behaviour

begins when the infant's understanding of other persons has reached

the appropriate level of development which will occur at roughly the

same age in all infants because it arises from a self-regulated cere¬

bral growth process. As intersubjective understanding is a general

ability it is expected that when they begin to cooperate, infants

will show other related changes in communication. Specifically it

is expected that there would be an increase in actions aimed at

directing the mother's attention or following it as indicated in

other studies of infant communication-, e.g. showing off and pointing

(Bates, 1976) and spontaneously placing an object in the mother's

hand (Bruner, 1975).

5.2 METHODS

The behaviour of the mothers and infants in the two conditions using

objects (teaching and playing with a toy) were coded according to
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the procedure described above. Most of the analysis was concerned

with those actions identified as "directives and following directives"

(Group 6 of the behaviour categories). In addition, some evidence

about the subjects' other forms of communication, outwith coopera¬

tion (Groups 1 to 5 of the behaviour categories) were examined.

The first part of the results is concerned with identifying which

partner initiated cooperation, how this was done, what response was

called for and how the partner responded. The frequencies of the

mothers' and infants' cooperative actions were calculated to iden¬

tify any change during the course of the study in the incidence or

type of cooperation. On the basis of the previous research

(Trevarthen and Hubley, 1978) it was expected that the infants would

begin to comply with directives during the study (at about 45 weeks

of age) and that they would do so with increasing frequency there¬

after .

The examination of the mothers' and infants' contribution to

cooperation involved analysing the frequencies of mothers' direc¬

tives to establish whether these changed during the study and if

so, whether there was evidence that the change was due to a develop¬

ment in the infants' behaviour as predicted by the theory of infant

intersubjectivity. The procedures adopted by the mothers interac¬

ting with the infant were examined to establish whether the infants'

cooperative behaviour was shaped by reinforcing successive approxi¬

mations, modelled on the mothers' or the result of interpretation by

the mothers. In addition, the mothers' responses to the infants'



compliance with directives were identified and analysed to

establish whether these cooperative actions could be maintained

through conditioning. The infants' directives were compared with

the mothers' behaviour to find out whether these actions of the

infants were imitations of or otherwise dependant on the mothers'

preceding behaviour, or whether they could be described as novel

directives created by the infants.

The frequencies of actions aimed at directing the mother's atten¬

tion or following it (Group 4 of the behaviour categories) were

analysed to establish whether these increased as the infants grew

older. This was done to test the prediction, based on the theory

of infant intersubjectivity, that these actions appear and increase

at the same time as infant cooperation because they all arise from

a general development in the infants' interpersonal understanding.

In addition, the infants' other non-cooperative communicative ex¬

pressions (Groups 1 to 3 and 5 of the behaviour categories) were

examined to establish any concomitant change with the growth of

infant cooperation or whether they may indicate any precursor to it.

5.3 RESULTS

The two instructions given to the mothers, to play with the infant

and to teach her, resulted in differences in their communication

about objects which help to clarify the nature of infant cooperation.

In the teaching condition both subjects concentrated their activity



on the required task, while during play with a toy they showed more

varied behaviour (Table 5.1). Despite these differences there were

important similarities of behaviour in the two conditions.

5.3.1 Description of mother-infant cooperation - At the end of

their first year all the infants cooperated in simple tasks with

their mothers. While most of the cooperation was initiated by the

mothers, some of the infants also gave directives to their mothers.

The mothers had two ways of giving directives. In one they identi¬

fied an object or place by gesture so indicating that the infant

use it for manipulation. This type of directive involved the

mother noting the infant's interest in an object and by drawing the

infant's attention to another object or receptacle communicating

that this new topic could be incorporated into the infant's mani¬

pulations. Mothers also attempted to direct the baby by demonstra¬

ting a desired action with a toy and then holding out the toy for

the infant to perform the same action. While some of these direc¬

tives were for similar actions of rearrangement or combination

requested by gestures alone, many demonstrations were for actions

that used toys to create interesting displays, e.g. vocalising or

blowing into a toy, or looking through the clear globe of the

rattle.

In the teaching condition seventy eight percent of the mothers'

directives were gestures indicating that the baby should put a

doll inside the truck (Figure 5.1). Usually the mother pointed or



TABLE 5.1 SUMMARY OF RESULTS OF DIFFERENCES BETWEEN TWO CONDITIONS
OF COMMUNICATION WITH OBJECTS

Behaviour Play with object Teaching

Mothers

takes up infants'
interest (Group 1)

supports or accepts
infants' action

(Group 3)

directs infants'
attention and follows
attention (Group 4)

demonstrates and
imitates (Group 5)

"gives directive"

"performs object
display"

"indicates an object"

"changes configuration"

higher frequency

higher frequency

higher frequency

lower frequency

lower frequency

more frequent than
"indicates an

object", wider
variety

wider variety

wider variety

lower frequency

lower frequency

lower frequency

higher frequency

higher frequency

less frequent
than "indicates
an object",
smaller variety

smaller variety

smaller variety

Infants

takes up mothers'
interest (Group 1)

"provokes"

"imitates"

"gives directives"

higher frequency

lower frequency

lower frequency

higher frequency

lower frequency

higher frequency

higher frequency

lower frequency



Figure 5.1 Frequencies of mothers' directives for infants'
action on objects and number complied with by

age of infants. Results for all subjects
combined.
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tapped inside the truck, a form of action called "indicates a locus"

(Figure 5.2A). Another directive "indicates a further object"

accounted for thirteen percent of the mothers' directives in the

teaching condition. Immediately after the infant had put one doll

into the truck the mother held out another doll with the implication

that the infant was to take it and repeat the action of putting into

the truck (Figure 5.2B).

During play with a toy each of the mothers gave fewer directives

than when teaching (mean frequencies were twenty eight during play

and sixty nine while teaching). However, in the play condition too

"indicates a locus" was the most common directive made by each of

the mothers and accounted for forty eight percent of their direc¬

tives. This usually consisted of the mother holding out the globe

or handle with its hole or cup uppermost and moving it close to the

infant so that the latter could put the ball in (Figure 5.2C).

Another form of signalling consisted of the mother pointing or

tapping inside the container. In all cases when the infant had

turned her gaze to look at the toy before the mother made her action,

the mother's gesture was categorised as "anticipates action" and not

as a directive. This was done to try to ensure that it was the

mother's gesture that attracted the infant's attention to the toy

and communicated the idea for action.

In both teaching and play conditions the mothers gestured for the

infant to give an object by holding out the hand, i.e. "asks"

(Figure 5.2D). Apart from this action the gestures used by the



Figure 5.2 Mothers' directives

A. "Indicates a locus", Eliza 47 weeks.

Left - Mother points into the truck showing
infant where to place the wooden doll that the
infant is holding.

Right - Infant places the wooden figure into
truck.

B. "Indicates a further object", Alison 50 weeks.

Left - Infant places a wooden figure into truck.

Right - Mother offers another object for the
infant to repeat her action and place it in the
truck.

Below - Having taken the object from the mother,
the infant complies and puts it into the truck.

C. "Indicates a locus", Ann 46 weeks.

Left - Mother points into the globe showing the
infant where to put the ball she is holding.

Right - Infant complies with the directive by
placing the ball inside the globe.

(Note: Figures at the bottom of each picture show from
the left hundredths and tenths of a second :

seconds : minutes : hours : date : month.)



 



Figure 5.2 Continued

D. "Asks", Vanessa 42 weeks.

Left - Mother holds out hand palm up.

Right - Infant places the ball she is holding
in the mother's hand.

E. "Indicates an action with an object",
Laragh 54 weeks

Left - Infant pushes finger into the hole in
the base of a wooden doll.

Right - Mother inverts another wooden doll
showing the hole in the base to the infant.

Below - Infant puts her finger into the hole
of the doll the mother is holding.

F. "Demonstrates and invites imitation",
Laragh 50 weeks.

Left - Mother pretends to eat the ball.

Right - Mother then holds ball close to the
infant's face, the infant leans forward and
opening her mouth, presses her lips against
the ball.
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mothers did not have such specific meanings. Pointing to, tapping,

offering or showing were all ways of drawing the infant's atten¬

tion to a toy and so creating a new focus of interest for the

infant's activity. In this way the mothers were able to communi¬

cate several meanings using similar actions which were taken up when

the infants were receptive to the mother's directions. Laragh's

mother on one occasion used several gestures in this generative

manner to direct her infant to perform actions she had not

previously used in the study (Figure 5.2E).

In the teaching condition the mothers gave fourteen directives of

the form "demonstrates and invites imitation". All except one of

these were directions for the infants to perform the task set by

the researcher. Eighteen directives of this form were given during

play with a toy when the mothers apparently felt free to explore

the toy more widely than when teaching the infant a specified action.

They gave demonstrations and invited imitation for a variety of

imaginative displays like blowing or vocalising into the globe of

the rattle, pretending to eat the ball, and holding the rattle handle

to the eye like a telescope, as well as giving directives for

placing an object into or out of a container (Figure 5.2F).

The results for the two conditions of communication with objects show

that the infants complied with directives significantly more fre¬

quently as they grew older (L=69, p<.01)'''.

1 Many of the statistics given in this thesis were calculated
using either Page's L Test or the Sign Test. Page (1963) has
developed a test which assumes dependence between treatments
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In the teaching condition none of the infants complied in the first

sessions whereas in the final two sessions they all complied with

at least twenty five percent of the mothers' directives (Table 5.2).

During play with a toy, the infants showed wide variations in their

percentage compliance with directives. However, four of the infants

complied more as they grew older. The exception to this trend was

Alison. In the earliest session of this condition her mother

repeatedly gave gestured requests for her to give an object to

which the infant often complied. When the infant was aged thirty

six weeks the mother reported to the researcher that the infant

had very recently begun to comply in this way.

Only three infants (Laragh, Eliza and Vanessa) gave directives to

their mothers. All eleven instances of infant directives occurred

when the infants were aged forty six weeks or older and they were

performed during play with a toy. The directives were for five

different types of behaviour - requesting the mother to change the

arrangement of toys, to retrieve a toy, to take a toy, to imitate

the infant's action and for the mother to repeat an action of her

own (Figure 5.3). The mothers complied with all the infants'

directives.

or trials and independence between individuals. It is a
ranking method of trend analysis for three or more points
and requires that the direction of trend be predicted.
Unless otherwise stated, when using Page's L Test, the
results from sessions 1 and 2, 3 and 4, and 5 and 6 were
combined in pairs to make three groups. This was done to
avoid ties in the rankings which may not be used in the
calculations of this test. The Sign Test can be used for
a hypothesised difference in behaviour between related
groups of data. The groupings of data for this test will
be given in the text.



TABLE 5.2 FREQUENCY OF INFANT COMPLIANCE (f) AND PERCENTAGE OF MATERNAL
DIRECTIVES COMPLIED WITH (%) BY AGE AND SUBJECT

Condition: Teaching

Subj ect
Age of infants in weeks All

session:
34 38 42 46 50 54

f % £ % f % f % f % f % f %

Alison 0 0 1 13 1 5 1 13 7 88 5 83 15 22

Ann 0 0 1 17 0 0 2 25 7 37 3 23 13 26

Eliza 0 0 0 0 2 50 1 20 1 17 2 40 6 25

Laragh 0 0 3 17 5 18 3 23 4 29 9 69 24 25

Vanessa 0 0 0 0 3 13 6 25 8 40 4 17 21 20

Condition: Play with toy

Subj ect
Age of infants in weeks

All
session.

34 38 42 46 50 54

f % f % f % f % f % f % f %

Alison 5 38 7 70 3 50 0 0 0 0 3 33 18 58

Ann 0 0 2 29 2 50 3 75 1 100 0 0 8 47

Eliza 0 0 0 0 0 0 0 0 2 29 1 50 3 17

Laragh 0 0 0 0 0 0 1 20 3 21 1 33 5 20

Vanessa 0 0 1 100 2 25 4 67 8 67 8 89 23 64



Figure 5.3 Infants' directives

A. "Indicates an action with an object",
Vanessa 54 weeks.

Left - Infant tries to place the ball inside
the rattle, but is unsuccessful.

Right - Infant then holds out the ball and
rattle to the mother, looking at her,
inviting the mother to perform the action
she cannot perform herself.

B. "Indicates an action with an object",
Laragh 54 weeks.

Left - Infant throws the globe onto the
floor and watches where it falls.

Right - She turns to look at the mother.

Below - Then the infant looks back at the

object leaning forward indicating her
eagerness to have the globe again.



 



Figure 5.3 Continued

C. "Invites imitation", Eliza 47 weeks.

Left - Infant places the ball to her own
mouth looking at mother's face and the
mother looks disgusted.

Right - Infant holds out ball to the
mother's face for the mother to mouth it.

Below - Infant persists in her invitation
and the mother complies.

D. "Indicates an action with an object",
Vanessa 54 weeks.

Left - Mother repeatedly moves the globe
onto and off the handle of the rattle.

Right - Infant holds out the handle close
to the globe held by the mother.

Below - Infant holds the handle still while
the mother places the globe onto the handle.



 



73

When the infants indicated that the mother should change the arrange¬

ment of toys they were seeking help to perform an action they could

not complete on their own, dismantling the rattle. Laragh's direc¬

tives for her mother to retrieve a toy were not instances of seeking

help as she repeatedly threw the toy onto the floor setting up a

game for the mother to join. In the directives classified as

"requests imitation", the infant's preceding behaviour was not a

demonstration of an action for the mother to reproduce, but a

solitary action of the infant's to which the mother responded by

commenting or showing interest. Noting the mother's reaction the

infant then held out the toy in an invitation for her to perform a

similar action. When requesting the mother to repeat an action,

the infant had watched as the mother changed the arrangement of

toys and then held out a toy for the mother to use in a repetition

of the action.

All the directives were for simple single-step transformations on

objects. There was no evidence of a request for a series of

actions and most cooperative interactions took the form of a

single directive followed by an action of compliance. However in

the last two sessions all of the subject pairs except one (Eliza and

her mother) performed sequences of cooperation in which two or more

directives were complied with in an uninterrupted series. These

cooperative sequences were usually maintained by the mother

continuing a task. However in one case it was the infant, Laragh,

who took the initiative giving a series of directives for the mother

to pick up toys that the infant had thrown onto the floor, and so

the infant caused them to persist in the same activity.



5.3.2 The respective contributions of mothers and infants to

cooperation - The results for both conditions using objects combined

show that as the infants grew older the mothers significantly

increased the number of directives they gave (comparing the data

from each of the sia sessions, L=403, p<.05). The results suggest

that the change in the mothers' behaviour could have been influenced

by the infants beginning to cooperate. Analysis of the three most

common types of directives given by the mothers in each condition

shows that when the infants began to comply with a particular

directive the mothers tended to increase the frequency of that

directive (Table 5.3). This was the pattern observed in the

behaviour of four mothers' use of "indicates a locus" and "indicates

a further object" when teaching. The exceptions were respectively

the mothers of Alison and Vanessa and their behaviour in giving

these directives provided the only instances of mothers decreasing

a particular directive when the infants first complied with it.

Far less frequent were other types of directive, "demonstrates and

invites imitation" in both conditions and "indicates a locus" and

"asks" during play. However in those subject pairs who cooperated

by issuing and complying with any of these directives, the mothers'

behaviour showed the same pattern. They increased the frequency of

the directive or began to use it in the session during which the

infant first complied.

In addition to giving directives all the mothers made other communi¬

cative actions to try to teach the infants to place the dolls inside

the truck. Although they frequently demonstrated what they wanted



TABLE 5.5 CHANGE IN FREQUENCIES OF MOTHERS' DIRECTIVES WHEN INFANTS
BEGIN TO COMPLY

C = Frequency in the session when infant first complied
C-l = Frequency in the session before infant first complied

Teaching

Infants Mothers' Directives

Indicates Indicates a Demonstrates and
a locus further object invites imitation

C-l C C-l C C-l C

Alison 16 8 0 8 0 1

Ann 2 6 0 5
X

-

Eliza 1 4 1 2
X

-

Laragh 7 14 1 4 1 4

Vanessa 3 22 2 1 0 1

Group 29 54 4 20 1 6

Play with toy

Infants Mothers' Directives

Indicates
a locus

Asks
Demonstrates and

invites imitation

C-l C C-l C C-l c

Alison
+

-

+
_ _* _

Ann 0 7 0 4 0 1

Eliza _ ★ - 2 7
X

-

Laragh 4 5 _ * - 0 9

Vanessa 0 1 0 6 0 5

Group 4 13 2 17 0 15

* Infant did not comply with this type of directive
+ Infant complied with this type of directive from first session
x Mother did not give this type of directive
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done, this form of communication was markedly less effective than

directives as they rarely induced the required action. In all

sessions the results for all infants combined show that there were

only nine instances of imitation of the mother putting a toy into

the truck. . As the infants grew older the mothers reduced the

numbers of demonstrations they gave (Figure 5.4). In the first

session demonstrations accounted for sixty three percent of the

main teaching actions used by the mothers (directives and demon¬

strations) . In the final session this percentage had dropped to

twenty eight percent.

Only two mothers used actions categorised as "imposes" in attempts

to teach the infant the required task. This involved grasping the

infant's hand, moving it to the truck and then trying to push the

doll out of the infant's hand so that it fell into the truck. While

for one mother (Eliza's) this was an uncommon teaching action, for

the other (Vanessa's) it was the most frequent one she used in the

first two sessions. However it was unsuccessful in its aim of

teaching the desired action, causing the infant to resist the mother

by pushing her hands away ("removes hand"), dropping the doll

("refuses"), or holding the doll out of the mother's reach ("with¬

draws object"). When Vanessa started complying with directives at

forty two weeks her mother drastically reduced the frequency of

these coercive actions. While she used "imposes" thirty three

times in the first two sessions, she only did so fifteen times in

the remaining four.



Figure 5.4 Percentages of different types of maternal

teaching actions and infants' responses by
age of infants. Results for all subjects
combined.
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In both conditions all the mothers reacted to or commented on almost

all of the infants' acts of compliance with directives. However

there were condition-related and age-related differences in their

responses (Figure 5.5). The most frequent response was vocal

encouragement, the mother praising the infants enthusiastically,

saying e.g. "Oh clever girl", "That's right", "Yes, well done", and

"There we are". Actions of interpersonal attention and pleasure

(looking at the infant's face and smiling or laughing) were also

frequent and often accompanied vocal encouragement.

During the first half of the study the mothers showed similar

patterns of response in both conditions. Infant compliance was

almost invariably responded to by the mother giving vocal encourage¬

ment, and approximately one third of these were accompanied by

expressions of interpersonal attention or pleasure. While teaching

in the last three sessions most of the mothers responded to infant

compliance in a similar fashion. However compared with their

behaviour in the earlier sessions a lower percentage of the infants'

actions of compliance were responded to in this way. The mothers

began to extend the joint activity by performing a new action for

the infant to watch, using the same object the infant had just used

in complying. In addition the mothers gave further directives,

suggesting ways in which the infant could continue activity

("indicates further object").

This change in the mothers' behaviour during the second half of the

study was considerably more marked in the condition of play with a

toy. The mothers gave vocal encouragement to only one third of the



Figure 5.5 Mothers' responses to infant compliance with
directives for actions on objects. Results
for all subjects combined.
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infants' compliance and actions of interpersonal attention or

pleasure were used in reply sixteen percent of the time. The main

response of the mothers was to extend the communication by perform¬

ing a new action on the object which the infants had just handled.

In the teaching condition, as the infants grew older the mothers

were continuing to concentrate on encouraging on the action required

by the task which the experimenter had set them. By contrast during

free play with a toy, as the infants grew older mothers treated

infant compliance not as an end in itself, but as an opportunity for

further joint action.

When the mothers were teaching their infants there was no evidence

that they conditioned the infants' behaviour by reinforcing succes¬

sive approximations, with vocal encouragement and expressions of

interpersonal attention and pleasure when the infant moved the doll

close to the truck, put a hand into it or hit a doll on the truck.

Mothers only responded when the infant correctly placed a doll in

the truck. While "indicates a locus" and "indicates a further

object" were both commonly used directives, other forms of direc¬

tives given by some of the mothers were of rare occurrence. They

arose in the course of interaction and were in most cases performed

only once giving no opportunity for training the infant's response.

Nonetheless eight of twelve such rare directives were complied with

correctly and promptly (Table 5.4).

Infant compliance was a response to the mothers' actions, but the

infants' directives were spontaneous actions. The mothers in no

way trained the infants to give directives, though they did encourage



TABLE 5.4 MOTHERS' RARE DIRECTIVES AND INFANTS' RESPONSES

Mothers demonstrate and invite imitation

Infants and age Directive Frequency Response

Laragh, 38 wk. M blows into globe and
holds out toy for I to copy 2 No compliance

Vanessa, 42 wk. M holds globe to own eye and
offers toy for I to copy 1 No compliance

Laragh, 50 wk. M vocalises into toy and
offers toy for I to copy 7 No compliance

M pretends to eat toy and
offers toy for I to copy 2

Complies with
first directive

Vanessa, 54 wk. M blows into toy and offers
toy for I to copy 5

Complies with
all directives

Alison, 54 wk. M sets doll upright in truck
and points to toy for I to
copy 1 Complies

Mothers' gestured directives

Infants and age Directive Frequency Response

Laragh, 50 wk. M points to dolls in truck
and to table for I to take
dolls out of truck 1 No compliance

Vanessa, 50 wk. M hides toy in hands and
holds out fist for I to

find toy 1 Complies

Laragh, 54 wk. M points I's free hand to
indicate I may use that
hand to remove toy from
finger 1 Complies

M holds doll upsidedown
showing hole in base for
I to put finger in 1 Complies

M points to dolls on I's
fingers for I to repeat
action of putting dolls
into truck 1 Complies

Vanessa, 54 wk. M points I's hand and doll
in truck for I to take
doll out 1 Complies



or reward them by complying appropriately. These directives given

by the infants were not imitations as they called for behaviours

that were different from those required by the mothers' preceding

directives. Further the evidence shows that the infants gave

directives for actions which the mothers had not previously per¬

formed in that session. For example, two infants (Laragh at forty

six and fifty four weeks and Vanessa at fifty four weeks) gave

directives for their mothers to dismantle the rattle with no model

from the mother.

5.3.3 Cooperation and other communicative actions - In addition

to beginning to cooperate in the performance of simple tasks, the

infants showed other changes in their communication at the end of

the first year (Figure 5.6). In accord with the findings of other

studies (p.66 ), the infants performed actions to direct or follow

the mother's attention (Group 4 of the categories of communication

about objects, Figure 5.7). The results for the two conditions

combined show that none of these actions were performed during the

first session and that during the course of the study they became

significantly more frequent (L=68, p=0.01).

The infants sometimes spontaneously imitated the mother's action on

a toy without having been directed to do so. While the group

results indicate that imitation of actions on objects was more

frequent in the second half of the study, not all individuals showed

this trend. Imitation was infrequent for all infants, occurring

nineteen times in all sessions during both conditions. In addition

to imitation there were other behaviours which showed the infants



Figure 5.6 Infants' communicative action with objects

expressed as percentages by age of infants.
Results for all subjects combined.
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Figure 5.7 Infant actions to direct mother's attention
to an object.

A. "Performs object display", Eliza 51 weeks.

Infant holds out the rattle and waves it.

B. "Performs object display", Ann 54 weeks.

Infant holds up the wooden dolls and hits
them together.

C. "Gives spontaneously", Laragh 46 weeks.

Left - Infant pushes a wooden figure into
mother's mouth.

Right - Mother opens her mouth to receive
the toy as the infant pushes it into her
mouth.

D. "Provokes using object", Vanessa 54 weeks.

Left - Infant holds a toy to her mouth and
looks to the mother who makes a facial

expression of disgust.

Right - Mother tries to pull away toy from
the infant's mouth ("regulates object for
own purpose").



 



taking over the mother's action. Following the mother's use of

"imposes", the infants sometimes performed a similar action

("repeats imposed action"). However this was rare, occurring only

once during play with a toy and five times in the teaching condition.

One infant even imitated a mimed demonstration in which the mother

performed the action on an imaginary object. This unusual form of

demonstration was used twice each by two mothers. In all cases the

object was being held by the infant and the mother was trying to

show the infant an action she could perform with it.

There were no changes with age in the infants' use of communicative

actions to control or resist the mother's action (Group 2) or to

accept her action (Group 3). However each of the infants reduced

the frequency of actions taking up the mother's interest (Group 1)

as they grew older. The group results show that these behaviours

comprised seventy seven percent of the infants' communicative

actions in the first session of the teaching condition while in the

last session they fell to forty eight percent. Similarly in the

condition of play with a toy these actions showed a drop in percen¬

tage from eighty four in the first session to sixty four in the

last. In this kind of action an infant manipulates an object which

the mother is already handling or one she has released immediately

before. By definition the infant does not handle the object in a

similar manner to the mother nor does the baby attempt in any way

to relate the form of activity to the mother's. Often when the

mother began to manipulate another object, the infant followed and

started to handle that object too. In both conditions these actions
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taking up the other's interest were the infants' most frequent type

of communication, and almost one fifth of the mothers' actions took

this form also.

As well as showing sequences of cooperative activity with their

mothers, some of the infants were fluently integrating cooperation

with other activities or switching rapidly between cooperation and

other forms of communication. In the final session Laragh's mother

elaborated their cooperation by counting the dolls as they were put

into the truck and the infant approximately imitated these sounds

while complying with the directives. Vanessa at fifty four weeks

was able to attend at the same time to two tasks, one set by the

mother and the other continuing her own interest. She alternately

complied with her mother's directives and continued her exploration

of the toys. Another example shows this infant at the same age

paying attention both to the task set by the mother and to her own

attempts to influence the mother. In a sequence lasting seventy

seconds she repeatedly showed off by blowing "raspberries" and

teased the mother using provocative actions ("provokes") while

twice complying with directives to do something else.

5.4 DISCUSSION

The predictions about the origins of infant cooperation made by

social learning theory have not been supported by the results.

The mothers did not shape the infants' behaviour through successive



approximations to the required action. Learning theorists could

claim that the increase in compliance as the infants grew older was

a learning curve, that it gave evidence of the infants having been

conditioned by the mothers who reinforced accidentally correct

actions. However the infants' cooperation was not maintained by

social reinforcement. They increased their actions of compliance

even though as they grew older a lower percentage of these were

followed by social reinforcement while the mothers began to respond

to compliance with actions to extend the joint activity. This was

particularly apparent in free play with a toy when the mothers were

not confined to focusing on a single task. While the mothers did

indeed encourage the infants' action, naming this behaviour "social

reinforcement" only gives a general description that does not

specify the precise nature of the event. The mothers were giving

feedback to the infants informing them that this was the action they

desired, so confirming the infants' interpretation of the mothers'

communicative intent.

The infants did not learn to cooperate by imitating the mothers'

action as proposed by observational learning theory. Infant imita¬

tion was an uncommon action and the mothers reduced their unsuccess¬

ful attempts to elicit this behaviour as the infants grew older.

Though the mothers did give some directives for the infants to imi¬

tate a demonstrated action, this procedure was used infrequently

when teaching a task. Observational learning theory cannot account

for the infants responding correctly to the mothers' gestured

directives or for the infants' own directives none of which were

imitations of directives given by the mothers.



Symbolic interactionism does not explain early infant cooperation

as, according to this theory, each maternal directive for different

actions could only be replied to correctly because initially the

infant fortuitously performed the required action and this was then

shown to be correct by the mother's response. However most of the

rare directives given by the mothers were immediately responded to

with the required action and there was no evidence of the mothers

training the infants. In addition, the infants' directives to the

mothers were infrequent and so gave no opportunity for the mothers

to build an interpretation. The mothers complied without hesitation

indicating that they understood what the infant wanted and did not

have to cast around to find some adequate form of response. For

many months the infants had been handling objects and the mothers

had been responding to the infants' behaviour. Why was it not until

the end of the first year that the infants started to use their

action to influence the mother and showed responsiveness to the

mothers' directives? If infant cooperation was governed by condi¬

tioning or interpretation by the mother, there is no apparent reason

why cooperation should not have occurred earlier.

The results are consistent with the view that there must have been

a change in the infants' capacity for detection of and response to

human expressions of interest, purpose and emotion. According to

the theory of innate infant intersubjectivity, the origin and

increase in infant cooperation, involving both giving and following

directives, is the result of growth in the infants' understanding

of what persons are doing and how to join in. This is a generative



ability that apparently allows the infant to present new meanings in

communications. It is not possible to state unequivocally that any

of the infants' communications in this study were truly novel because

only a small part of their behaviour was sampled. However, some of

the infants did give directives for actions not previously made in

that session using a toy of which they had little experience. The

finding that the mothers modified their behaviour when the infants

started to cooperate, increasing their use of cooperative forms,

provides evidence that this was an endogenous development in the

minds of the infant subjects to which the mothers adapted. The con¬

comitant change in communicative actions to direct and follow the

mother's attention supports the proposition that cooperation is

based on a general development in understanding of human action and

attention.

While imitation of actions on objects was rare, the group results

show an increase in frequency as the infants grew older. There is

evidence from other studies that infant praxic imitation may be

becoming more important in the second half of the first year.

Pawlby (1977) noted that this type of imitation became more fre¬

quent after twenty six weeks and found a major increase from thirty

five weeks. Piaget (1962) while not investigating imitation in

terms of frequency or placing particular importance on imitation of

actions on objects, gave his first examples of such imitations when

the infants were aged seven and eight months. These involved

simple actions like hitting a toy or scratching a surface. Piaget



then gave several examples of praxic imitation when the infants

were aged twelve months or older.

While this topic needs further study, there are indications that

praxic imitation may be becoming more frequent at the same time

as the infant is showing new understanding in communication about

action and attention.

It may be argued that there are problems in drawing conclusions

on the basis of small samples of behaviour. Four weeks elapsed

between recording sessions and it is not possible to discover how

infant cooperation was influenced during those periods. Despite

this there should have been evidence of the mothers shaping, inter¬

preting or modelling the infants' cooperative behaviour during the

recording sessions if any of these processes had created it at

home.

The results raise a number of issues about infant cooperation that

remain to be explained. It is not obvious why a mother, making a

gesture like tapping or pointing, should be an effective directive

for an infant. Usually in adult cooperation such an action would

be accompanied by a verbal comment understood by the recipient of

the directive. However it may be assumed that the infants did not

understand any of the utterances made by the mothers. When making

a gesture, a person is not performing a complete action, but is using

an action to draw attention to a particular object or place essential

to the required rearrangement of objects. It would appear that the



infant used knowledge about agency to grasp the particular focus

and intention of the mother's action and so was receptive to the

communicative force of her gesture. The mothers did not have to

exhibit assertiveness or power in getting infants to comply with

directives. They had only to share an idea about objects through

a simple gesture for the infants to fulfil the mother's expressed

intention by their own agency.

Either directives or demonstrations could be used to elicit the

same infant action, but gestured directives were responded to more

readily by the infants than were complete demonstrations of what

to do. The reason for this could lie in the fact that gestured

directives were attempts to extend the infant's action and interest

while demonstrations involved drawing the infant's attention to the

mother's action and then redirect the infant's action according to

that pattern. The distinction between the mother taking up the

child's communicative intentions or introducing novel ones of her

own may be of general importance in communicative development.

Cross (1978) found that when conversing with their children the

mothers of children with accelerated language development used

speech which substantially matched the communicative intentions of

the child and they introduced fewer novel topics than did the

mothers of children with normal language development.

The infants had to rely on the mothers' knowledge of the joint

action when giving directives. It could be argued that this showed

their egocentrism in not clarifying what the mothers' contribution
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should be. This interpretation however misses the essential achieve¬

ment of the infants that they expected and wanted the mothers to act

to help them. Further it ignores the evidence that the directives

were clearly directed to the mothers and sometimes the required

action was made more explicit by the infant placing the toy at or

near the correct place for performance. A better interpretation may

be that the infants assumed, not inappropriately, that the mothers

had been attending to their action and so understood what the

infants were trying to do. However this was no more than the

infants themselves had to do in order to understand many of the

mothers' directives which also relied on the infants' knowledge of

the mothers' previous activity.

Further it appears that reliance on context is normal and desirable

in adult communication. Discussing the importance of context in

language use, Clark and Clark (1977) point out that natural utter¬

ances are condensed using such forms as ellipsis and pronominaliza-

tion, and that the missing elements from sentences can only be

determined from the context in which they are given. When outlining

his cooperative principle, Grice (1975) gives quantity of informa¬

tion to be provided as one aspect of cooperation. According to

this the contribution should be as informative as is required and

not more informative than is required. Here Grice is suggesting

that for utterances to rely on context is both conversationally

suitable and cooperative, and it appears that infants too can use

context to determine the meaning or purpose of an action as well

as in emitting a communicative action themselves.



Infant actions to take up the mother's interest were the most common

communicative actions in all sessions, indicating that the infants

were interested in the mothers' activity and were attracted to

join in. In this simple form of response the precise way they

manipulated the object they took over was not the same, nor was it

related to the mother's activity. As the infants grew older these

actions were to some extent replaced by more sophisticated communi¬

cation in which the infants took over the mother's object and they

employed it in a manner specified by her directive or aimed at

directing her action or attention. In that it shows a tendency to

create a focus for joint action, taking up the mother's interest

appears to be an important precursor to cooperation and other

communication that acted on the agency of the partner.

The results confirm that at the end of their first year the infants

started to cooperate with their mothers in simple tasks on objects.

This ability appears to be part of a general change in the infants'

abilities to comprehend and express personal agency. The findings

about this development cannot be explained in terms of the mothers'

conditioning, modelling or interpretation, but indicate that there

may be a major endogenous change in the infants' psychology which

induces these new behaviours, and this explanation will be investi¬

gated further in the following chapters.



CHAPTER SIX: COMMUNICATION IN PERSON PLAY

In their study describing infant cooperation, Trevarthen and Hubley

(1978) drew attention to the importance of social play in the

interaction between mother and infant in the months preceding the

onset of cooperation. In these games the mother acted to attract

and lead the infant's attention as she created climaxes of shared

excitement and pleasure. Trevarthen and Hubley distinguished

object play defined as games centred around the manipulations of

objects, and person play which involves creating direct inter¬

personal effects not mediated by the use of objects. These are

both forms of social play, shared with another person and distinct

from solitary play.

The subsequent description of cooperation was concerned solely with

the joint manipulation of objects and included no investigation of

cooperative action in interactions not mediated by objects, person

play. Trevarthen and Hubley suggested that the beginnings of

cooperation involve the infant combining his privately held know¬

ledge about the physical world and his communication addressed to

other persons. This position makes no reference to developments of

communication in the already established person play and leaves open

the issue of whether the onset of cooperation influences its form

and structure. If, as proposed by the theory of infant intersubjec-

tivity, cooperation arises out of an endogenous change in the infant

that affects his understanding of other persons, then this change

should be apparent in the humorous, playful interpersonal exchanges



as well as in serious joint exploration of objects, and it should be

possible to trace this development in the communications expressed

in person play.

While psychological research has tended to keep separate the areas

of social play and serious communication, there is support for the

proposition made by the theory of infant intersubjectivity that these

are closely related because both are expressions of the infant's

interpersonal understanding. Garvey (1977) in her study of linguis¬

tic play in young children has suggested that similar processes are

involved in both social play with language and language in serious

communication. In identifying the main abilities underlying social

play, Garvey (1974) described some criteria which could equally well

apply to other forms of communication. One ability she considered

necessary for social play is recognising and acting according to

rules of reciprocity. Another necessity for social play is the

ability to create together an activity and to develop it according

to a shared image.

In order to investigate the nature of the person play of mothers and

infants, alternative explanations and the evidence on the structure

and form of games given by psychologists researching infant play

will be examined in an attempt to identify important factors in

accounting for social play. Then predictions derived from the

theory of infant intersubjectivity about mother-infant play will be

tested against the evidence found in this study on social play both

directly between mothers and infants and also using objects.



6.1 EXPLANATIONS FOR THE FORM OF SOCIAL PLAY

Piaget (1962) described a theory of play related to the general

process of intellectual development. He stated that in infancy

serious attempts to understand or interact with the world involve

adapted equilibrium between assimilation and accommodation in

applying representational schemas. However in play the schemas are

applied without the usual level of accommodation to the constraints

of the world and with a high degree of assimilation modifying

external reality to the desires of the infant. This Piaget believed

allowed the infant to acquire "a feeling of virtuosity and power"

(1962, p.89).

For Piaget there were three main types of play which succeed each

other in a developmental sequence. The first, practice play, involves

the infant's earliest circular reactions of body movement. Circular

reactions, a concept Piaget attributed to J. M. Baldwin, are

repeated without any attempts at adaptation in an exercise of

schemas re-exciting sensory effects for the sole purpose of the

"pleasure of functioning". This type of play appears at about two

to three months of age during stage two of the sensorimotor period

and Piaget considered it to be the only type of play used by infants

during their first year. Precursors of the next type of play to

appear, symbolic play, are apparent in the ritualisation in stage

four of the sensorimotor period. Piaget gave the example of his

daughter, Jacqueline, at nine months who, on seeing her pillow

unsmilingly went through the actions she normally made before going
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to sleep. He stated that for this play ritual to become symbolic

the child should not just go through the habitual movements, but

should also be aware of the make-believe. This according to Piaget

does not occur until the final stage of the sensorimotor period.

As an example of this transition he described Jacqueline at fifteen

months holding a cloth with fringed edges similar to her pillow lay

down blinking as though closing her eyes in sleep and laughed.

This Piaget considered to be an early example of the infant showing

awareness of pretence characteristic of symbolic play.

The third type of play Piaget described, games with rules, generally

appears during the period of concrete operations and it is the

earliest example of social play, play between people, that Piaget

described. He suggested that play with rules is the playful activity

of the socialised being and obedience to rules involves the notion

of obligation between people. In his work on moral development,

Piaget (1932) traced the stages he observed in children playing

marbles and described the interpersonal rules governing their play.

The infant, however, does not use rules, but performs rites the

regularity of which anticipates the rules of future games. Even

though he noted the importance of social expectations and interac¬

tion in the play of mid-childhood, the play behaviours Piaget des¬

cribed for infants were those for handling toys and not those for

personal interaction.

Piaget noted Charlotte Buhler's description of the interest that

infants show in other people, but he concluded that this showed

either that infants are interested in what is "big, powerful and
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mysterious", or that "inter-individual relations based on admiration

and unilateral respect are stronger than those based on cooperation"

(1932, p.82). He apparently perceived no adult involvement in the

play of infants. Giving an account of the play of his daughter

Jacqueline at the end of her first year, he did not describe the

adult's response or contribution even though the infant's play

occurred in close contact with adults and could well have been

demonstrative. He described the infant performing a "ritual as a

joke" (1932, p.22), though it appears that he saw this as a private

joke for the infant alone.

So in considering infant play, Piaget's egocentric conception of

infancy focused his attention on solitary play and apparently led

him to fail to take account of infant social play with adults.

However other investigators taking a cognitive developmental

approach have recognised that infants and mothers play together.

Sroufe and his colleagues (Sroufe and Wunsch, 1972 and Sroufe and

Waters, 1976) put forward a cognitive developmental interpretation

of infant play and used a theory of tension reduction to account

for smiling and laughter. Discrepant stimuli leads to "tension",

an unclear concept they borrowed from Kagan (1971) and Berlvne

(1969) and was originally derived from Freud. When an infant

successfully assimilates a stimulus onto existing schemas, the

tension is relaxed and smiling occurs. Alternatively incongruous

information which is not brought into harmony with existing

schemas will result in crying as the tension is not relaxed.



Their theory carries unresolved implications. First, all the events

a baby laughs at should be those he would have responded to by

crying at an earlier age when he could not assimilate these discre¬

pant stimuli onto existing schemas. However there does not seem

to be any evidence from Sroufe or any other researcher that this

occurs. Second, if an incongruous or unexpected event is a suffi¬

cient elicitor of baby laughter, then infants could be expected to

laugh frequently in non-social play. While smiling in mastery

during solitary play has been documented (Piaget, 1953), such

solitary activity is typified as serious, while smiles and laughs

are typical of social situations (Schaffer, 1971) . Third, a given

form of play, once it is no longer related to the growing edge of

cognitive ability, should disappear. However many games like

chasing and looming persist and cause laughter into childhood and

beyond. Sroufe and Wunsch (1972) themselves found that babies

laughed at mothers making mechanical or unusual noises or move¬

ments, but adults too laugh at "funny" voices or accents or unusual

movements, witness Monty-Python.

Why should mothers' behaviours studied by Sroufe and Wunsch (e.g.

stroking the baby's face, pulling a cloth away from the baby or

crawling across the floor) be funny to the infants if the mother

may perform similar acts in other circumstances and not be laughed

at (e.g. wiping the baby's face, taking away an object she genuinely

does not want the infant to handle, or searching for something on

the floor)? Perhaps it is not the behaviours themselves that cause

laughter, but the manner of performance. When investigating primate



communication, Bateson (1955) found that he had to take into account

that the animals he studied played together. This he believed could

only occur if the animals were capable of some degree of meta-

communication meaning that they were able to exchange signals

qualifying their behaviour by indicating that "this is play".

Garvey (1974) taking up Bateson's idea discussed the signals that

children use to mark a transition to a state of play including

attenuation and exaggeration of gestures as well as laughter, smiles

and giggles.

Sroufe and Wunsch (1972) did not report any signals given by the

babies or mothers to indicate when they were playing. The restric¬

tions imposed by the experimenters, who were trying to obtain

comparable stimulus situations, may well have limited the subjects'

use of a playful manner. Indeed it was found that following attempts

to make items more uniform, the behaviour became more mechanised

and spontaneity was reduced. The interpretation given by these

authors ignored all aspects of the interpersonal understanding

necessary or sufficient for laughter in the social situation they

were studying.

Other explanations for infant social play have employed concepts

about the quantity or timing of the stimulation of the adult's

action. In a cross-species study of play-fighting Aldis (1975),

using an evolutionary explanation for the origin of play, considered

that play provided training for the young in skills of defence.

However he points out that in contemporary human life these skills
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are no longer vital for survival. However he considered the func¬

tions of mother-infant play as helping attachment by stimulating

the infant and so rewarding the mother and promoting social contact.

He defined play as behaviour that makes a baby laugh and suggested

that the broader the grin and the louder the laugh, the more effec¬

tive is the reinforcement for the mother. Though he offered no

supporting evidence, Aldis claimed that vigorous physical games are

more stimulating than and preferable to quiet non-physical play

like looming, clapping and face-pulling. However this explanation

relating the motivation for play to the quantity of stimulation

leaves unanswered questions about the measurement of stimulation.

His emphasis on eliciting intense expressions of pleasure from the

infant limits the mother's role in play and he also failed to

recognise the variety of the infant's contribution to play by

suggesting that except for laughter, infants under fifteen months

are passive in play.

Watson (1972 and 1979) found that eight week old infants coo and

smile when a mobile moved contingent to their own activity (head

or foot movement). He suggested that this perception of and

responsiveness to contingency underlies all infant social behaviour

including play. According to Watson "people become important to the

infant because they play 'The Game'" (1972, p.338), i.e. because

adults behave contingently in responding to the infant's action.

Watson's account, like that of Aldis, fails to include the full

range of the behaviour of both adult and young infant in a social

interaction, assuming that the infant only smiles, coos and

watches as he was found to do with a mobile and that the adult



responds contingently like a mechanical toy. Further his conten¬

tion that the infant's response to the mobile would be the same

as that irl a social interaction has been questioned by Dunkeld

(1979). She found that infants' smiles to the mobile involved

only the mouth while in social interaction with either a stranger

or the mother, the smiles were broader and included movements of

the face muscles.

Studies of mother-infant social play suggest that there are

standard or predictable changes with age in the contributions

made by infants and these show growth in the infants' understand¬

ing of communication. Initially infants are generally appreciative

watching, smiling and laughing at adult play actions, but it is

not until the second half of the first year that they start

actively controlling moves in the games, e.g. imitating expressions

and movements and touching the mother's face (Trevarthen and

Hubley, 1978) or controlling the screen in Peek-a-boo (Bruner and

Sherwood, 1976). In his developmental scales, Illingworth (1980)

included the item of infants making jokes by repeating performan¬

ces that have caused other to laugh as behaviour expected of forty

week olds. At the same age Bates et al (1975) have documented

similar behaviour which they term "showing off".

Teasing was defined by Drever (1964) as "a form of social behaviour,

playful or aggressive, in which one individual appears to try to

annoy by relatively slight annoyances, another". Aggression mixed

with enjoyment of engagement is typical of playful teasing, but

Drever's definition leaves the cause of annoyances unclear.
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Teasing in play is indeed a complex activity involving the leader

in action on the recipient's intentions and requiring the recipient

to perceive the contradictory or opposing intentions expressed by

the leader. Further the participants have to discriminate whether

this activity is to be taken as playful and friendly or too aggres¬

sive and therefore hostile. Notwithstanding the complex inter¬

personal nature of teasing it has frequently been described in the

play of infants and their mothers. Evidence indicates that infants

under one year are teased by their mothers (Trevarthen and Hubley,

1978; Trevarthen, 1979; Aldis, 1975), and Urwin (1978) documents

its use by mothers with blind infants. Bretherton and Bates (1979)

have described infants teasing their mothers after they have begun

to "show off".

The foregoing discussion suggests that in studying infant social

play care is needed in applying a cognitive developmental approach

because although knowledge of physical relations may indeed be

important, in social games understanding and use of interpersonal

processes themselves may be the major and critical factor.

Attempts to find explanations for social games in terms of physical

quantity or contingency of stimulation apparently ignore the evi¬

dence of interpersonal action and influence and offer an inadequate

description of the infant's contribution to play. There is evidence

of infant play changing in accord with their communicative abilities

and this will be further examined by testing predictions made by

the theory of infant intersubjectivity in the analysis of social

play.



6.2 PREDICTIONS ABOUT SOCIAL PLAY

The theory of infant intersubjectivity suggests that for infants

aged eight to twelve months:

1. Social play will be directed by rules based on the mutual

regulation of interpersonal attention, action and affect.

As the infants' abilities to communicate develop, the

forms of social play will change accordingly.

2. As they grow older infants will perform new play actions

that show an increased understanding of interaction with

people, e.g. they will begin to perform displays involving

body movements for the mother's attention at about nine

to ten months of age when they begin to perform displays

using objects.

3. The infants and mothers will cooperate in social play as

they have been shown to do in communication using objects,

and cooperation will become more frequent as the infants

grow older.

6.3 METHOD

The behaviour of mothers and infants in the three conditions, play

without toys, play with toys and teaching, was transcribed and

coded according to the procedure described in Chapter Three. The

coded transcripts were then analysed to identify when the mothers



and infants played together. Trevarthen and Hubley (1978) describe

the exaggerated and repeated expressions and gestures used in play

by a mother and her infant. These behaviours marked the activity

as being playful by creating a comic interpersonal effect.

Exaggerated and repeated expressions and gestures along with smiling

and laughter were used in this study to define the state of play.

A game was considered to have begun when both partners became

clearly engaged with each other and were not attending to another

activity. The game ended when one or both partners withdrew

attention. Only communication identified as playful was included

in the analysis. Serious manipulation of objects and distressed

behaviour were excluded.

Object play and person play were distinguished from each other and

analysed separately. In general person play did not involve the

use of objects, but there were a few exceptions. In these the

play did not centre around manipulation or control of the object,

but a personal effect was created using an object. These excep¬

tions were, hiding the face with a paper tissue, holding a tissue

in the mouth and shaking it, or pretending to blow the nose with

the tissue.

The play was analysed to establish the kinds of interpersonal

communication achieved. Play actions used by mothers and infants

were identified and then the response of the partner was used to

judge its effects. The purpose or function was inferred from the

distinctive form and manner of the initial action taken in
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conjunction with the partner's reaction. For example, for an

infant action to be considered a "body display" it had to stand

out from the rest of the infant's behaviour and be clearly directed

at the mother. Further, the mother had to respond to this, or to

an equivalent action, in a manner that showed she considered it to

be a display created by the infant for her attention, e.g. by

smiling, laughing, copying, modifying the action or commenting on

it. All the play behaviour was examined in this way to identify

consistent rules or patterns of personal communication and to

establish whether these changed as the infants grew older.

Then the infants' contributions to play were examined. The form

and frequency of their responsive and initiatory play actions were

established and any changes with age were noted. The play was

also analysed to identify any actions of cooperation between

mother and infant and to establish the initiator, form of direc¬

tives and the response. Again the data was analysed for changes

with age.

6.4 RESULTS

While the subjects engaged in social play during much of the condi¬

tion without toys, they very rarely played together in the two

conditions where objects were present. The results for play without

toys will be presented first and a description of play using toys

will be given separately.



101

6.4.1 Patterns of communication in person play

Analysis of the person play of the mothers and infants clearly

showed that their play actions were used to generate interpersonal

effects and that the partner's response could modify them and

create a new balance of interpersonal action. Six distinct

patterns of communication were identified which took the form of

playful assertions aimed at regulating the partner's interpersonal

attention and action.

Three of these play communication patterns (touches, shows off and

controls) required only one person to be active while the other

watched appreciatively, smiled or laughed and allowed herself to

be touched or moved. As one partner took no active part in per¬

forming play actions, these patterns of play have been called

exhibitive play, i.e. one person entertains the other by creating

effects or exhibitions. The other forms of play involved both

partners actively and have been termed participatory play. The

same behaviours were used as in exhibitive play, but the two

partners combined them in different ways creating distinct inter¬

personal effects. In playful opposition one person's behaviour

was actively thwarted by the other's. This involved the two

partners expressing contrary communicative aims, while in

comp1ementary and matching play they expressed coincident aims,

one partner taking over the other's action by completing it or

duplicating it respectively.

In their person play the mothers and infants gave and complied
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with many directives. These were particularly important in the

negotiation of complementary play but were also used by the mothers

to elicit other play patterns. These directives and their compliant

responses were considered to be cooperative, as defined in this

study, because they involved the joint management of ideas about

shared play, one person initiating and communicating a plan for the

other's action and the partner responding freely without force or

coercion.

The mothers led the play most of the time, commonly performing one

action or a repetitive series of actions followed by others which

varied in unpredictable ways. Thus they created a measured uncer¬

tainty by changing the rate, position or form of their play actions.

While no examples were found of the infants varying their play in

this way, they did make important contributions to play. Each of

the different patterns of play will be considered in turn and the

mothers' and infants' contributions, including cooperation between

them will be described.

6.4.2 Exhibitive play

A. Touches - Body contact indicative of playful aggression

and teasing intimacy was used by both mothers and infants (Figure

6.1). This type of play comprised most of the mothers' playful

actions of touching which were usually performed two or three

times in rapid succession and often reached a climax of tickling

or poking the infant. In some touching games there was a build up

of expectations to the climax, while in others there was sudden

surprise physical contact. The nursery game "Round and round the



Figure 6.1 Touching in person play.

A. Mother "acts on face", Alison 46 weeks.

Left - Mother strokes the infant's right
cheek.

Right - Then mother strokes the infants
left cheek and the infant laughs.

B. Mother "acts on body", Laragh 46 weeks.

Left - Mother finger walks up the infant's
stomach as the infant watches her face.

Right - Mother tickles infant.

Below - Infant looks at mother and laughs.

C. Infant "touches hand", Eliza 38 weeks.

Infant touches the mother's fingers.

D. Infant "acts on face", Alison 38 weeks.

Infant touches mother's nose and face.
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garden" was included in this type of play (Table 6.1).

The infants' most frequent response to the mothers' playful touching

was smiling or laughing (Table 6.2). In addition the mothers'

touching the infant's hand or body was often replied to by the

infant touching the mother's hand as it poked or tickled the infant.

Sometimes the infants ended the game by removing the hand the mother

was touching. The infants did not poke the mothers' ribs, tickle

them or finger walk across the mothers' bodies as the mothers had

done to them. They sometimes took the initiative and touched or

hit the mother's hand or face when she was not performing a play

movement. Two of the infants performed this type of play in

response to their mothers' directives. In one case the infant had

just grasped and released the mother's hand and the mother then

moved her hand near the infant inviting her to repeat the action.

The other instance was similar except the infant had touched the

mother's nose. No infant gave directives for the mother to join

in this type of play.

B. Shows off - These were exaggerated expressive performances

by one partner for the entertainment of the other and they required

no response from the partner other than expressions of appreciation

of watching and smiling (Figure 6.2). Included are the mothers'

hand displays which were often repeated and accompanied by vocalisa¬

tions marking the rhythms of the movement. The infants attentively

watched these activities then often looked at the mother's face

and laughed or smiled. They sometimes touched the mother's hand



TABLE 6.1 RHYME AND ACTION GAMES

Rhymes Action

"Round and round the garden
Goes the teddy bear*
One step, two step,
And tickle you under there"

Circled index finger in palm of infant's
hand.

Finger walked up infant's arm.
Tickled infant in arm pit.

* Variations of rhyme used: "Up and down the stair"
or "Like a teddy"

"This little piggy went to Waggled infant's thumb in time with rhyme
market

This little piggy stayed at home Waggled infant's index finger in time with
rhyme

This little piggy ate roast beef Waggled infant's middle finger in time with
rhyme

This little piggy had none Waggled infant's ring finger in time with
rhyme

And this little piggy cried, Waggled infant's little finger in time with
rhyme

'Wee, wee, wee', Finger walked up infant's body
All the way home" Poked infant's chest.

3. "Pat-a-cake, pat-a-cake
Baker's man

Bake me a cake
As fast as you can.
Pat it and bat it
And mark it with 'B',
And put in the oven
For baby and me"

Variety of actions including mother
clapping own hands, hitting hands against
infant's and clapping infant's hands
together, all in time with the rhyme.

4. "Clap-a-clap-a handies,
Clap-a-clap-a hands,
Clap-a-clap-a handies,
Clap-a-clan, clap-a-clap) . ,

Clap.a-clap-a handies" Repeated

Clapped baby's hands in time with the
rhyme throughout

Here increased speed of rhyme and
clapping



TABLE 6.2 FREQUENCIES OF INFANTS' RESPONSES TO MOTHERS' EXHIBITIVE
PLAY ACTIONS

Results for all subjects in all sessions combined

Mothers' actions Infants' responses
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Figure 6.2 "Showing off" in person play.

A. Mother "hides and reveals face",
Vanessa 46 weeks.

Left - Mother covers her face with hands
as infant watches.

Right - Mother uncovers her face and looks
and smiles at the infant who returns the
smile.

B. Mother "performs hand display" and
"acts on body", Ann 50 weeks.

Top left, top right and below left - Mother
finger walks across the table, up the
mirror and across the top of the chair as
the infant follows her movements.

Below right - The mother follows the
display by tickling the infant's neck and
the infant laughs.

C. Infant "performs hand display", Eliza
47 weeks.

Infant holds out her hands and claps them
together.



 



as it moved in making a display and on occasions they tried to

catch the mother's moving hand, so changing the game to one of

opposition (see below).

Also included in this type of play are most of the mothers' face

and voice displays to which the infants usually replied with

smiles and laughter. During face hiding and revealing play

("Peek-a-boo") the mother and infant were generally looking at

each other's faces before the mother covered her own or her

infant's face. Mutual gaze was re-established immediately the

screen was removed, both partners usually waiting without re¬

directing their attention. Only twice did one infant complement

the mother's action and remove the screen (see below).

Infant showing off comprised all their spontaneous hand, face or

voice displays and included pretending to blow the nose, blowing

"raspberries", clapping, tapping the palm of one hand with the

index finger of the other hand (an action used interpersonally in

the rhyme game "Round and round the garden"), and flicking the

lips while humming. One mother tried directing her daughter to

repeat a display the baby had just performed. She pointed to the

infant's nose to get her to "blow" her nose again. However the

infant did not comply because she was attempting to get her

mother to perform the same action.

C. Controls - In this pattern of play one partner caused the

other to submit to an imposed form of behaviour (Figure 6.3). The



Figure 6.3 Control in person play.

A. Mother "imposes a body action",
Vanessa 46 weeks.

Left - Mother moves infant's hands waving
and clapping them together as she recites
the nursery rhyme, "Pat-a-cake" and the
infant watches her face.

Right - The infant smiles as the mother
moves her hands.

B. Mother "imposes a body action", Ann
54 weeks.

Top left, top right and below left - Mother
moves infant's fingers as she recites the
nursery rhyme, "This little piggy". The
infant smiles and shifts her gaze between the
mother's action and her face.

Below right - The mother concludes the game
by tickling the infant's neck as the infant
looks at her face.

C. Mother "imposes a body action, Laragh
37 weeks.

Mother raises the infant's hands as the
infant looks at her and smiles.
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mothers frequently accompanied imposed forms of movement with songs

or rhymes. Some of these were traditional games with conventional

patterns of movement, e.g. "This little piggy" and "Pat-a-cake"

(Table 6.1).

The infants frequently responded to the mothers' playful impositions

by smiling or looking at the mother's face (Table 6.2). However

twenty three percent of the infants' responses to imposed play were

actions of resistance by withdrawing their hands. When this

happened the game was by definition ended. The infants' actions

of playful control included clapping the mother's hands together

and lifting, pulling or pushing them.

6.4.3 Participatory play

A. Matches the other's action - This pattern of play involved

taking over the partner's activity by duplicating or imitating it

(Figure 6.4). This group contained many displays made in playful

imitation by both mothers and infants. There were also games in

which a mother and infant alternately acted on each other in the

same way to create a sequence of behaviours (e.g. stacking hands),

or simultaneously matched each others' activity (e.g. touching

index fingers together). Often the mothers and infants performed

sequences of two or three imitated vocalisations or touching move¬

ments, alternating with each other.

Two mothers gave directives for their infants to perform matching

play actions. These were of the form "demonstrates and invites



Figure 6.4 Matching in person play.

A. "Hand imitation" by mother and infant,
Alison 54 weeks.

Left - Infant hits the table and is

rapidly followed by the mother hitting
the table.

Right - Mother hits the table while the
infant smiles and watches.

Below - Then infant still smiling and
looking at the mother hits the table again.

B. Mother "demonstrates and invites

imitation", Vanessa 50 weeks.

Left - Mother moves the infant's fingers
and recites "This little piggy" while the
infant watches her face.

Right - Mother holds out her hand for the
infant to grasp and move her fingers.

Below - Infant complies by grasping and
moving the mother's little finger.
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imitation" similar to many directives given in communication using

objects. They called for the infant to show off, to touch or to

control the mother's movements. One infant also gave a directive

for the mother to perform a movement similar to the one the infant

had performed immediately before. While the directive referred

to the preceding activity, the infant did not act out an explicit

demonstration for the mother to copy. By holding out a paper

tissue, Laragh got her mother to "blow" her own nose like the

infant had just done.

B. Complements the other's action - Here one partner joined

in the other's activity by performing an action that followed on

from the partner's behaviour and completed it (Figure 6.5). Most

directives for play occurred in this type of engagement when one

partner invited the other to complement an action. The leader's

contribution was to place herself in the appropriate posture for

the required contribution and to invite the other to perform it.

In this way the mothers directed the infants to touch them in

particular ways, e.g. clap hands against the mother's, move the

hand round the mother's palm in "Round and round the garden" and

bite the mother's hand. Directives were also given for the

infants to perform controlling actions to complete a joint perfor¬

mance, e.g. hitting the mother's hands together and opening the

mother's fist by extending one finger at a time. Only one mother

gave a directive for the infant to perform a complementary display.

She held out a tissue to the infant's face for her to snuffle into

it. This was a joke on behaviour when infected with colds which

both mother and infant had recently experienced.



Figure 6.5 Complementing in person play.

A. Mother "indicates other's action on

self" (complementary touching play),
Vanessa 50 weeks.

Left - Mother holds out her hands with

palms facing the infant.

Right - Infant claps her hands against the
mother's and then looks at her face.

B. Infant "indicates other's action on

self" (complementary touching play),
Eliza 42 weeks.

Left - Mother circles the infant's palm
with her index finger, reciting "Round
and round the garden".

Right - After the mother has finished the
game, the infant holds out her hand for
the mother to repeat the game.

Below - The infant persists until the
mother begins the game again.



 



Figure 6.5 Continued

C. Mother "indicates other's action on

self" (complementary controlling
play), Ann 50 weeks.

Left - Mother extends the index finger of
her fist as infant watches.

Right - Mother closes fist.

Below - Infant grasps and extends mother's
index finger.

D. Infant "indicates other's action on

self" (complementary controlling
play), Vanessa 54 weeks.

Left - Mother flicks her lips and hums and
the infant imitates her movement carefully
watching the mother's face.

Right - Infant grasps mother's index finger
and pulls it to her own mouth.

Below - Infant moves mother's finger up and
down on her lips until the mother begins
making the movement herself.



 



Figure 6.5 Continued

E. Mother "indicates other's display"
(complementary "showing off"),
Laragh 54 weeks.

Left - Mother pretends to blow her nose
as infant watches and smiles.

Right - Mother holds out the tissue to
infant.

Below - Infant leans forward and rubs
her nose in the tissue.

F. Infant "indicates other's display"
(complementary "showing off"),
Laragh 54 weeks.

Left - Holding a tissue in her mouth,
the mother shakes her head from side to

side. Then she opens her mouth and
drops the tissue.

Right - Infant holds up the tissue for
the mother to repeat the action.

Below - Mother takes the tissue in her
mouth and shakes her head again.
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These directives called on the infants to show off, touch or control

the mother, but they were not classified as exhibitive play because

they involved a specified participation of both partners. During

exhibitive play the mothers had, for example, performed nursery

games such as "This little piggy" and "Round and round the garden",

but they acted on the infants rather than in partnership with them.

The infants gave several kinds of directives for the mothers to

make a complementary movement by touching them in particular ways.

Like the mothers, the infants sometimes changed posture to invite

the mother's action, e.g. holding out the hand for the mother to

play "Round and round the garden" and opening the mouth for the

mother to put her finger in. One infant induced the mother to

flick the infant's lips by pulling the mother's hand to her mouth.

While most of the infants' directives were of the kind that called

on the mother to touch them, one infant reached to the mother to

get her to move closer so that the infant could repeat an action on

her. Here she was indicating what she wanted to do implying how

the mother could help. Only one infant called for the mother to

make a complementary display. By holding out a tissue to the

mother's face, Laragh invited her to snuffle into it.

Fifteen of all the infants' complementary play actions were

directed by the mother and ten of them were the infants' own

directives to their mothers. There were in addition five other

complementary play actions which were spontaneous attempts by the

infants to join in with the mothers' play actions and were



classified as "assists other's action on self". These included the

infant removing the screen in "Peek-a-boo". Another infant joined

in complementary play by keeping her right hand at the position in

which the mother had placed it while the mother clapped it and

then assisted by presenting her left palm to be clapped in the same

way. While in most of the controlling play actions the mothers

grasped the infants' hands and moved them, one infant changed this

by grasping the mother's hands, so assisting with the mother's

activity.

C. Opposes other's action - This pattern of communication in

play required that both partners be active with one countering the

other's action (Figure 6.6). This type of play was formed by one

partner attempting to control or change the other's action and there

often followed a sequence of alternating opposing actions. These

differed from imposition classified as "controlling play" in which

the intrusion was passively accepted by the partner, not playfully

countered or opposed.

A frequently played teasing game was the mother repeatedly moving

her hand across the table while the infant tried to touch or grasp

it each time it came near. Similar to this was the game in which

the mother hid her hand under the table and the infant tried to

catch it when it appeared over the edge. Sometimes after hiding

her hand, a mother tapped across the underside of the table to

the place where she revealed it and her infant followed the noise

to anticipate correctly where the mother's hand was to appear.



Figure 6.6 Opposing in person play.

A. Mother "hides and reveals hand" and
infant "touches hand", Alison 42
weeks.

Top left - Mother shows her hand close
to infant's hand.

Top right - Infant quickly grasps the
mother's finger, then the mother with¬
draws and hides her hand.

Below left - Mother shows her hand and
moves it along table edge.

Below right - Infant touches the mother's
hand.

B. Mother "indicates other's action on

self" and infant changes the game
by not complying with the mother's
gestured directives, Laragh 50 weeks.

Top left - Mother holds out her finger
inviting a repetition of the game of
touching finger tips.

Top right - Infant grasps and pulls mother's
finger.

Below left - Mother leans forward saying
"Nosey, nosey", attempting to get the
infant to rub noses and the infant leans
forward.

Below right - Instead of rubbing noses the
infant tries to bite the mother's nose.



 



This gave opportunity for tricking the infant by the mother making

a quick sideways movement and showing her hand elsewhere. In

another common game the infant pushed the mother's hand away as

the latter showed off.

On two occasions an infant changed the game from matching the

mother's activity to one of opposition. By not performing the

expected action as before, she acted on the mother in a different

way and so teased her. Instead of touching the mother's hand

finger tip to finger tip, Laragh grabbed the mother's finger and

looked at her face. Immediately following this the mother leaned

forward saying "Nosey, nosey", inviting her to rub noses, a game

they often played, but instead Laragh bit the mother's nose and

laughed.

There was only one instance of directives to evoke this form of

play. The mother held out her fist to the infant who opened her

fingers one by one while the mother tried to keep them closed.

6-4.4 Changes in patterns of person play

All the mother-infant pairs spent more time in both complementary

and matching patterns of play as the infants grew older (Figure

6.7). This was particularly evident in the final two sessions.

On average they spent nineteen seconds in matching play in the

first three sessions and thirty two seconds in the last three

sessions (Sign Test, p<.05). At the same time there was a five¬

fold increase in complementary play, an average of five seconds in



Figure 6.7 Duration of different patterns of person

play as a percentage of session time by
age of infants. Results for five subject

pairs combined.
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the first half of the study rising to twenty five seconds in the

second half (Sign Test, p^.05). However there was no clear age-

related change in the time they spent on other play forms. Overall

four of the mother-infant pairs spent more time in person play in

the later sessions (average of fifty four percent of session time)

than the earlier ones (average of forty two percent). The excep¬

tions, Laragh and her mother, showed a slight decrease with age.

For each of the pairs considerably more time was spent in exhibitive

play, in which one partner, usually the mother, was active while the

other watched, smiled and submitted to the play action. On average

seventy nine percent of the time devoted to play was spent in exhibi¬

tive play while participatory play accounted for only twenty one per¬

cent. All infants increased their contribution to play as they grew

older making more play actions in the second half of the study than in

the first. As they became older they all performed more actions to

oppose the mother playfully (L=66, p=.05) and to complement it (L=68,

p=.01) (Figure 6.8).. No infant made any of these actions in the first

session. Four infants showed similar increases with age in the frequen¬

cies of actions to show off. No infant performed any spontaneous dis¬

plays in the first three sessions of the study and one infant, Ann, did

not perform any of these actions. Matching the mother's action was

frequent in the earliest sessions, but all the infants used more of

these actions as they grew older (L=66, p=.05). There was no systema¬

tic change in the infants' use of spontaneous playful control and

touching. However all the infants showed a decrease in frequency of

touching the mother's hand in response to her moving it in display or

tickling or poking the infant.



Figure 6.8 Changes with age in the frequencies of the
different types of play action by the
infants. Results for all infants combined.
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6.4.5 Cooperation in person play

Four of the mothers and three of the infants (Laragh, Vanessa and

Eliza who all gave directives during communication with objects)

gave directives for the partner's play. No infant or mother gave

directives in the first two sessions and all four mothers who gave

directives did so more frequently as the infants became older. It

is not possible to affirm that the infants increased the number of

directives as they grew older because the frequencies of these

actions were very low. Nevertheless all directives by infants

were given when they were aged 42 weeks or older.

Many of the mothers' directives called for the infants to repeat

an action that had been performed immediately before (Table 6.3).

In addition, several of the mothers attempted to get their

daughters to repeat a game played at home by identifying them¬

selves as recipient of the required action when this action had

not previously been performed in the session. This technique of

recalling a response from the infant's memory, while not as

successful as attempts to elicit an action that had just been

performed, was sometimes responded to appropriately.

The infants complied with thirty of the mothers' forty two direc¬

tives and the mothers' complied with ten of the fourteen direc¬

tives given by their daughters. Like the mothers, infants relied

on the context of joint action to specify the required action

(Table 6.4). However for the infants all the directives were

based on the immediately preceding action only and in no case was



TABLE 6.3 MOTHERS' DIRECTIVES IN PERSON PLAY, THEIR RELATION TO JOINT ACTION, THE ROLES SPECIFIED AND
INFANTS' RESPONSES

Type of
play

Who

performed
the action

previously

When it
was

performed

Roles

specified
by
directive

Required
action Frequency

Infant

response

Touching 1. Infant Immediately
before

M as recipient Touch M's
hand

1 Complies

2. Infant Immediately
before

M as recipient Touch M's
face

1 Complies

Showing
off

1. Infant Immediately
before

I as actor "Blow" own

nose

3 No

Compliance

Matching
touch

1. Mother Immediately
before

M as actor

and recipient
Touch finger
tip to finger
tip

5 Complies
5 times

2. Mother Immediately
before

M as recipient Touch palm in
"Round and
round the

garden"

5 Complies
4 times

Matching
display

1. Mother Immediately
before

I as actor "Blow" own

nose

1 Complies

2. Mother Immediately
before

I as actor Looking
through
fingers

1 Complies

Matching
control

1. Mother Immediately
before

M as recipient Moving
fingers for
"This little

piggy"

1 Complies

Complementary
touching

1. Infant Immediately
before

M as recipient Touch M's

tongue
4 Complies

3 times

2. Infant Immediately
before

M as recipient Bite M's

finger
3 Complies

3 times

3. Infant Immediately
before

M as recipient "Blow" M's
nose

1 Complies

4. Infant Immediately
before

M as recipient Clap hands
against M's
hands

1 Complies

5. Infant Before
session

M as recipient Opening M's
fingers

5 Complies
5 times

6. Infant Before
session

M as recipient Shake M's
hand

7 No

Compliance
7. Infant Before

session
M as recipient Clap hands

against M's
hands

1 Complies

Complementary
control

1. Infant Before
session

M as recipient Clap M's
hands

together

1 Complies

Opposes 1. Infant Before
session

M as recipient Open M's
fist

1 Complies



TABLE6.4INFANTS'DIRECTIVESINPERSONPLAY,THEROLESANDACTIONSTHEYSPECIFYANDTHEMOTHERS'RESPONSES Typeof play

Descriptionofcommunication
Personthat performedthe action previously

Roles specifiedby directive

Subject, ageand frequency

Mothers' responses

Showingoff

Mtakestissueinmouth,shakesand releasesit,Iholdsouttissuefor Mtotakeandrepeataction
Mother

Masactor

Laragh54wk (3)

Complies

Matching display

I"blows"ownnoseandthenoffers tissueforMto"blow"herown nose

Infant

Masactor

Laragh54wk (1)

Complies
3times

Complementary touch

MtouchesI'stooth.Iopens mouthwiderandMtouchesI's toothagain

Mother

Iasrecipient
Laragh50wk (1)

Complies

Complementary touch

Msnufflesintotissueheldby
IandIthenholdsouttissue forMtorepeat

Mother

Masactor

Laragh54wk (5)

Complies twice

Complementary touch

Mplays"Roundandroundthe garden",circlingherfingerin I'spalm.Ithenholdsouthand forMtorepeat

Mother

Iasrecipient
Eliza42wk (2)

Complies once

Complementary touch

MleanstoIandopensmouth.
IputshandintoM'smouth. MleansbackandIreachesto M'smouthtorepeataction

Infant

Masrecipient
Laragh50wk (1)

Complies

Complementary control

MflicksI'slipwhileIhums.
Ithenstartshummingagainand pullsM'shandtohermouthfor MtoflickI'slipsagain

Mother

Masactorand
Iasrecipient

Vanessa54wk CD

Complies



it apparent that the infant was referring to games played at home

In all directives calling for an infant to act on the mother, the

mothers invariably identified themselves as recipients of the

infants' actions by presenting the appropriate part of their body

Similarly in all directives for an infant display, the mothers

identified the infant as actor by pointing to the part of the

infant's body to be moved or holding out an object for her to use

These two ways of identifying the roles of the partners, i.e.

specifying the self as recipient or the other as actor, could

refer to action performed by either the self or the other. In

this way were communicated four distinct relationships between

actor, recipient and action which were used differentially in

different patterns of person play (Table 6.5A). Some directives

required the infant to remain as actor or leader and repeat

a display for the mother's attention (A), or repeat an action on

the mother (B). Others required that the mother and infant

exchange positions in the actor/recipient relationship, the

infant performing the action which the mother had previously used

in display (C) or in touching or controlling the infant (D).

Most of the infants' directives for different types of play were

constructed in the same way as were those given by the mothers

(Table 6.5B). In addition one of the infants gave a directive

of a different form in which she identified the mother as the

recipient of an action by reaching to her (E).



TABLE 6.5 COMPARISON OF MOTHERS' AND INFANTS' DIRECTIVES FOR DIFFERENT TYPES
OF PERSON PLAY

A. Mothers' directives

Action

previously
performed
by:

M's directive specifies:

I as actor M as recipient

Infant

A. Showing off B. 1. Touching
2. Complementary

touching
3. Complementary

control
4. Opposing

Mother

C. Matching display D. 1. Matching
touch

2. Matching
control

B. Infants' directives

Action

previously
performed
by:

I's directive specifies:

M as actor I as recipient M as recipient

Mother

A. 1. Showing off
2. Complementary

touch
3. Complementary

control

B. 1. Complementary
touching

2. Comp1ementary
control

Infant C. Matching display E. Complementary
touch
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6.4.6 Communication in object play

There were some clear parallels in the mothers' actions in communi¬

cation about objects and in person play (compare "object approach

and retreat" and "hand approach and retreat", "object displays"

and "hand displays", "hiding and revealing object" and "hiding and

revealing hand", and "touches with object" and "touches").

However the infants' responses to the mothers' actions with

objects were more frequently serious attempts to get hold of the

toy rather than humorous appreciation. Overall, only nine percent

of the communication during the two object-using conditions was

humorous object play.

Although so little time was devoted to humorous object play, there

was in the object play observed evidence of all the forms of social

play seen when the subjects were playing without toys (Table 6.6).

As in person play, exhibitive play was more common than participa¬

tory play accounting for seventy seven percent of the games using

toys. The mothers led most of the time in play, though the infants

made important contributions by showing off and engaging in parti¬

cipatory play. Over seventy percent of the participatory play

consisted of opposition in which one partner countered the other's

action. Some of the opposing play was similar to that seen in

person play, the infant trying to catch a toy as the mother showed

it. Other opposing object play centred around giving and taking

toys as the partners alternately snatched the toy from each other

or the infant pretended to give the toy to the mother, but with¬

drew it before the mother could grasp it. One of the infants



TABLE 6.6 FREQUENCIES OF GAMES USING TOYS

Type of game

Condition

Teaching Play with toy

Exhibitive play

M Shows off 23 19

Touches B 4 10

Imposes 3 1

B Shows off 4 8

Touches M 0 0

Imposes 1 0

Participatory play

Matches 2 1

Complements 1 2

Opposes 9 7



initiated games of opposition by repeatedly performing an action

(putting a toy to the mouth) which the mother consistently tried

to stop. Complementary and matching behaviour was rare in play

with objects, these types of action being reserved mainly for

serious cooperation and imitation in the joint manipulation of

obj ects.

The frequencies of object play were too low to establish statis¬

tically whether there was any consistent change in play as the

infants grew older. However it should be noted that only three

of the ten infants' displays using objects and three of their

twenty one actions of opposition occurred in the first three

sessions, most of these play actions being performed when the

infants were older.

6.5 DISCUSSION

The predictions made about social play by the theory of infant in-

tersubjectivity have been largely supported by the results. The

play of the mothers and infants was organised in patterns of psycho¬

logical functioning which express distinct interpersonal action in

creating effects for the partner's experience by "touching",

"controlling", "displaying", "matching", "complementing" and

"opposing". Other descriptions of infant play have some of these

patterns, e.g. complementary control of the screen in Peek-a-boo

(Bruner and Sherwood, 1976), imitation of body movements and
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vocalisations (Pawlby, 1977), playful opposition of teasing

(Bretherton and Bates, 1979) and showing off (Bates et al, 1975).

Further, Garvey (1974) gave evidence of comparable patterns of

participatory social interaction in the language play of young

children when she described responses which were identical, com¬

plementary or counter-assertive to the initial utterance. However

no previous study of infant play has recognised the full range of

interpersonal functions defined in this study.

As predicted by the theory of development based on an inherent

intersubjectivity, the play of mothers and infants changed as the

infants grew older to show an increased understanding by infants

of social interaction and the more advanced participatory play to

some extent replaced the undefined attempts of the infants to join

in the play by merely touching the mother's hand. Only four of

the infants showed a change in their tendency to display or show

off for the mother as specified in the predictions. However they

all took more initiative in play using an increasing number of

participatory play actions based on sharing an aim with the mother.

The final prediction about the appearance and increase in coopera¬

tion with age has been partially supported by the results. Four

of the infants cooperated by complying with directives while three

of them initiated cooperation by giving directives, and there are

indications that this behaviour increased with age.

Infant performances of displays and contributions to participatory

play all involve some understanding of joint action and attention



necessary to cooperation. When performing a display an infant

indicated that she perceived herself as of interest to the mother

and was to some extent able to take account of the mother's point

of view and of the effect her action was having on the mother.

An infant engaging in sequences of matching actions showed that

she knew how to create similar movements and effects as the mother

and was also able to demonstrate this to the mother by careful

alternation of the imitative response in the communication. Both

complementary and opposing play involved the partners, not simply

paralleling each other's movements as in matching play, but

required that one partner find an appropriate but distinct response

to the other's action. In complementary play the infant had to

identify what she could do in order to follow and complete the

mother's plan, while in opposition she had to choose behaviour

that effectively countered the mother's action although the games

were played in a framework of mutually consenting dispute. Both

these types of play indicated that the infant understood in some

way the relation between her own actions and those of the mother

and how the infant could use her own actions to change the process

of their joint activity.

Playful touching and controlling movements and their complementary

or opposing replies all involve physical contact between mother

and infant. These may be considered to be a form of teasing about

the physical power one person can exert over another or about the

intrusions one can make into the other's personal domain. Support

is given to this interpretation by the observation that the
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infants sometimes became rough when playing and hurt the mother

when pulling or pinching her, in their excitement having lost

playful control of their actions. The infants accepted teasing

intrusions of their body space by their mothers during person

play. Such intimacy was not apparent during communication about

objects though it appeared with quite a different purpose when the

mothers attempted to console a distressed infant. It is note¬

worthy that the mothers submitted to the infants' control and

intrusions even though the infants are far weaker than their mothers

and quite incapable of exerting physical power over the mother if

she were unwilling to submit. As Winnicott (1971) suggested, it

appears that the mother subjects her power to fulfil the infant's

wishes and so enhances the potency of the infant's actions.

It appears that imitation too has a significant teasing function in

the interactions of mothers and infants. While imitation occurred

only rarely in serious communication with objects, it was far more

common in playful exchanges. It is possible that imitation is used

in unambiguous tutoring situations, but otherwise has a mainly comic

or facetious teasing effect of "follow the leader" not appropriate

to serious interactions. Certainly repeating what the partner has

just said is odd in adult interactions providing the basis for the

long-standing joke, "Why do you keep repeating everything I say?"

The infants' directives for the mother to make a particular contri¬

bution to person play like those used in communication about

objects indicate that the infants have expectations about the
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mother's action and understanding of the distinction between the

actor and the recipient in communication. However they express a

different interpersonal understanding as they are not concerned

with another person's manipulation of physical object, but involving

body contact and direct interpersonal attention these directives

clearly express the distinction between "I" and "you" in creating

a joint interpersonal effect. While there were major differences

in the forms of communication with toys or without them, it was

apparent that similar forms of interpersonal action were used in

both serious and playful activity. Notably the infants used and

responded appropriately to the direction of attention and actions

demonstrating, as predicted by the theory of infant intersubjecti-

vity, that similar communicative and cooperative processes were

available both for the joint manipulation of objects and for the

direct interpersonal action of person play.
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CHAPTER SEVEN: INFANTS' COMMUNICATIVE INITIATIVES

7.1 THEORIES OF COMMUNICATIVE INITIATIVE DURING INFANCY

In explanations of infant social behaviour it is commonly proposed

that social interactions between mothers and infants occur because

the mothers create and maintain an exchange of expressive actions.

When discussing the interaction between two- and three-month-olds

with their mothers, Clark and Krige (1979) write that the mother's

"response is more than simply appropriate - she deliberately

exploits every opportunity that presents itself to establish

communication" (p.l). Stern (1974a, 1974b and 1977) also emphasised

the importance of the mother in maintaining the young infant's

attention and arousal so that he will watch her and coo and smile.

He suggested that these infant social behaviours induced the mother

to repeat her social actions and so keep the infant's attention and

maintain the infant's arousal at an optimum level for social

interaction.

Schaffer (1977), discussing the change in communication at the end

of the first year, considered that before this change, the mothers

and infants engage in "pseudo-dialogues" which depend on the mother

replying to the infant's actions as though they were communicative.

He suggested that the child achieves the concept of dialogue at

about the end of the first year. After this change the infant can

take either role in exchanges involving an actor and a spectator,

or a giver and a taker, and this, Schaffer proposed, is evidence
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that the infant has learned that dialogues are two-sided and that

the roles are therefore interchangeable and reciprocal.

The attribution of this achievement at this age apparently contra¬

dicts other studies in which Schaffer and his co-workers (Schaffer

et al, 1977 and Schaffer and Crook, 1978) have argued that even with

infants over one year, infant and mother appear to interact because

the mother phases her behaviour to alternate with that of her infant.

Schaffer and Crook (1978) do state that "the infant's active role

in determining the course and content of social interactions clearly

deserves emphasis" (p.66); nevertheless they confine their investi¬

gations to the mother's behaviour and do not describe how it relates

to that of the infant.

Newson (1975, 1977a and 1977b) has suggested that the infant is

frequently involved with another person in "structured interactions"

which become familiar to the infant and provide a framework for

mutual understanding and shared meanings. In Newson's discussion

more thought is given to the infant's contribution than in

Schaffer's, but for both these authors the infant is involved in a

patterned interaction because the mother gives structure to the

succession of their responses. That the infant may have powers to

initiate new forms of communicating and to actively direct the

course of interaction is not explored.

Trevarthen (1979) in contrast to the above authors, argued that as

early as two months of age, infants have developed a complex form

of mutual understanding with their mothers. According to this
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position, humans can, from early infancy, direct and regulate inter¬

actions as well as be directed and regulated by others, though the

areas of expression in which communication occurs develops greatly

with the psychological growth of the infant. This proposition has

been supported by Murray (1980) who found that two to three-month-

olds have expectations of the affective quality of the mother's

responses and that if these are not fulfilled, the infants show

distress and withdrawal. In addition, Sylvester-Bradley (1980)

found that at three to four months infants' avoidance of face to face

interaction induced the mothers to find new ways of interacting with

the infants and so led them to discover game playing. The games

that mothers played with them developed out of the infants' changing

psychology, not from the imposition of a new activity by the mother.

Trevarthen's theory of infant intersubjectivity makes predictions

about the infants' communicative initiatives at the end of the first

year.

1. The infants will be able to show autonomy in using the new

communicative actions to direct the mother's attention and action

when the mother is not attempting to interact with the infant.

2. The infants will initiate bouts of communication with their

mothers and this will be markedly more frequent when the mothers are

socially restrained.

3. Developmental differences in a general change in communica¬

tion with other persons at this time will be apparent in all aspects
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of the infants' communication. It is expected that the individual

infants would show consistency between their tendencies to perform

each of the new communicative actions to direct the mother's

attention and action in both communication with objects and in

person play.

7.2 METHODS

Each of these predictions was examined with different analyses

which are here explained in turn.

7.2.1 Communication with a socially restrained mother - In studies

of mother-infant interaction, mothers may be anxious to show how well

they interact with their infants and so give the infants little

opportunity to initiate communication. Also, while the experimental

instructions to the mother may give her the single purpose of

attending to and communicating with the infant, the infant may often

have a number of competing interests, exploring new surroundings and

toys, as well as interacting with the mother. These factors may

result in the mother leading most of the interaction and the infant

may be seen as contributing little to its course.

However, useful information can be gained by inducing the mother to

reduce the amount of communication and then observing how the

behaviour of the infant changes. Such a procedure can have

associated problems since it is not possible for someone to fully

control his behaviour in a spontaneous and, in many ways,
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unpredictable interaction. Furthermore, artificial modifications of

the communicative behaviour can cause uninterpretable reactions

because that person may appear strange to the partner, who may then

behave uncharacteristically. So it is necessary to find a simple

way for the mother to disengage herself or redirect her interpersonal

behaviour and alter her behaviour only slightly so that it does not

induce odd reactions in the infant.

Bearing these problems in mind, an attempt was made to gather

evidence on the relative contributions of mothers and infants to

the initiation and progress of interactions by asking the mothers

to restrain their social behaviour. The mothers were told,

"(infant's name) is going to play on her own. If she is friendly

to you, be friendly in return. If. she drops a toy, pick it up

again, but don't get involved in any games." These instructions

were aimed at keeping the mother responsive to the infants' communi¬

cative initiatives, yet avoiding initiating communication themselves,

and resisting building on and developing the infants' communications.

It was hoped that the mothers would not appear strange to the

infants, but would remain accessible, responsive and friendly,

waiting for their daughters' lead rather than taking the lead as it

was expected they would do during the unrestrained conditions.

The behaviour of mothers and infants during this condition was coded

using the categories in Appendix A. The behaviours were analysed

to establish whether the mothers had managed to be responsive and

yet avoid leading in communication. To do this the mothers'

behaviour during the restrained condition was compared with that in



the other conditions when they participated freely. Then the

infants' behaviour was examined to establish whether the age-

related changes in use of actions to direct the mothers' attention

to objects (categories 22, 26, 27 and 31-35) and action on objects

(directives) observed during the unrestrained conditions, also

occurred when the mothers were socially restrained.

7.2.2 Initiation of communication - The behaviour of mothers and

infants on the video recordings showed that at times the partners

were sharing an interest, jointly engaged in an activity or playing

together. There were also periods when one was engaged in solitary

activity while the other watched or both were pursuing their own

activity at the same time. For this investigation into initiatives

in communication, it was important to identify the episodes of

joint attention, action and play, which were termed "communication

sequences", and establish by whom and in which way they were

initiated and terminated.

A communication sequence was defined as an uninterrupted series of

communicative actions to which both mother and infant contributed,

and was started when one person performed a communicative action

that was responded to by the partner, so creating mutual attention

or a shared focus for interest and action. A communication sequence

ended when one or both partners became involved in a solitary

interest. Each communication sequence consisted of at least two

turns, one person's initiation and the other's reply. A turn could

be made up of several communicative actions provided the partner

maintained interest in the other's activity. One person performing
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a series of communicative actions while the other only watched did

not constitute a communication sequence. Both had to become involved

in performing actions as defined in the listed communication

categories. When the mothers and infants centred their communication

on a toy, the infant's gaze was a good indicator of interest.

However, when playing without toys, gaze was not always so helpful.

For example, there were times when an infant was looking around the

room and the mother touched the infant or made a playful sound and

the infant replied by smiling, touching or even imitating without

directing her gaze to the mother or her activity. In such situa¬

tions the infant's smile, touch or vocalisation was considered a

communicative action within a communicative sequence.

The communicative sequences and constituent turns identified were

marked on the transcripts (see Appendix C). For each mother-infant

pair in all four conditions of each recording session, the number

of communication sequences was established and their duration was

measured both in number of turns and in duration of time. In

addition the beginning and end of each communication sequence were

examined to identify which partner started and terminated it and

how these were done. All the above measures were made separately

for each age of the infants and results for the condition with the

restrained mother were compared with those in which the mothers were

fully involved in the interaction.

7.2.3 Correlations in the subjects' communicative action - For

each mother and each infant in all recording sessions the frequency

was found for directives in both communication about objects and in
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person play. Also the number of times each subject performed actions

to direct the partner's attention to an object (categories 22-24 and

26-35) and displays in person play (categories 52, 53 and 55-59) was

established. Using Spearman's rank correlation coefficient the

degree of correspondence was calculated between the mothers' and

infants' tendencies to use each of these communicative actions.

This was done to discover whether the preferences in performing the

communicative actions by members of the same subject pair were

related to each other in a simple imitative or complementary manner.

The correspondence in the individual infants' tendencies to use

these four types of communicative action was calculated using

Kendall's coefficient of concordance"'". Similar examination was

made of the mothers' communicative actions using both statistical

tests.

7.3 RESULTS

7.3.1 Communication with a socially restrained mother - In

response to the request to be responsive, but avoid initiating or

maintaining communication, the mothers showed a number of modifica¬

tions in their behaviour. Each mother performed fewer communicative

While Spearman's rank correlation coefficient (r) is a
measure of association between two variables, Kendall's
coefficient of concordance (W) may be used to measure
the relation among several rankings of variables in a
group of subjects (Siegel, 1956).
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actions than did her daughter while the reverse occurred in the

other conditions. There were no instances of the mother touching

the baby and they talked very little in this condition. One

mother made only one utterance in all the recordings of this

condition.

In sixty two percent of communication sequences the only communica¬

tive actions the mothers performed were ones of greeting in

response to the infant's initiative, involving various combinations

of smiling, laughing, looking at the infant's face, nodding and

raising the eyebrows. The mothers made other contributions to the

communication, but compared with the conditions in which they were

fully active partners, the mothers made very few spontaneous

communicative actions with objects or personal displays (Table 7.1).

They made some actions to manage the infants' activity by control¬

ling the infants' attempts to push toys off the table or by

attracting the infants' attention back to the toys on the table.

These were made to distract the infants from attending to the

mother herself or trying to interest her in the toys on the cup¬

board.. In the unrestrained conditions the mothers generally did

not try to avoid these types of infant communication, often respon¬

ding to the infants' interpersonal attention with smiles, vocalisa¬

tions and personal display, and pointing and talking about the

infants' interest elsewhere in the room.

The mothers of three infants, Vanessa, Laragh and Ann, made a few

responses to infant communications directed to themselves,

complying with ei/p e e"t/Ves , reacting to provocation or accepting



TABLE 7.1 COMPARISON OF MOTHERS' COMMUNICATIVE ACTIONS WHEN RESTRAINED

AND WHEN FULLY PARTICIPATING IN COMMUNICATION. RESULTS FOR

FIVE SUBJECTS IN ALL SESSIONS COMBINED

Mother's communicative
action

Frequency when
restrained

Mean frequency for
three conditions when

fully participating

Smiles and laughs 97 392

Complies with directives 5 6

Responds to provocation 15 4

Accepts offered object 1 2

Takes up I's interest
in object 4 208

Controls I's action
on object 12 83

Indicates object to
distract I 5 )

Spontaneous action
to indicate object

^ 25
)

20 )

565

Gives directives for
I's action on

obj ect 1 162

Responsive displays
to I's greeting 24 )

Spontaneous face and
voice displays

^ 39
)

15 )

278
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an offered object. The frequencies of these communicative actions

of the mothers were similar to their mean frequencies in the other

conditions indicating that the infants were inducing their mothers

to respond to them despite the mothers' attempts to be socially

restrained. As the frequencies of these responsive actions were

low, it was not possible to detect a clear change as the infants

grew older. However all the mothers' responses to dire ct i\/es,

provocation and offering a toy occurred in the last three sessions.

When the mother was restrained, four infants (all except Eliza)

showed an increase with age in the frequency of communicative

actions of personal attention and emotional expression. They also

showed an increase with age both in the frequency and percentage of

communicative actions with objects, but infant actions of person

play were rare at all ages (Figure 7.1). With the mother socially

restrained, each of the infants performed more actions to attract

the mother's attention to a toy than in the teaching condition, and

four infants (all except Alison) used more than in the condition

play with a toy.

Three infants, Laragh, Vanessa and Ann, together gave twelve

directives for actions on objects during the last two sessions

(Table 7.2), while in the two object-handling conditions with a

fully participating mother, three infants gave eleven directives

to the mothers. Half of the infant directives to the socially

restrained mothers were for actions new to the recording session

while the rest (all performed by Laragh at fifty four weeks) were

attempts to get the mother to repeat an action performed during the



Figure 7.1 Percentages of different classes of
infants' communicative actions with a

socially restrained mother by age of
infants. Results for all infants combined.
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TABLE7.2INFANTS'DIRECTIVES,THEIRRELATIONTOCONTEXTOFJOINTACTIONANDROLESSPECIFIED Infants'directives
Triestogetmotherto:
Byspecifying:
Subjectsandage
Frequencies

Indicatesmother's praxicaction

a.performactionnew tosession

otherasagent andobjectto beused

Ann50wk. Laragh50wk.

1 1

b.assistinfant's actionwhichisnew tosession

otherasagent andobjectto beused

Vanessa50wk.

4

c.repeataction performedin immediatelyprece¬ dingcondition

otherasagent andobjectto beused

Laragh54wk.

6
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recording of the immediately preceding session forty five seconds

earlier. The directives given by Ann and by Laragh were for the

mother to retrieve an object which the infant had thrown on the

floor. Vanessa's directives were attempts to induce the mother to

release the ball from the rattle. This was the first time she. had

handled this toy during the recording session and she was manipula¬

ting it assembled, not in pieces. In giving the directive, the

infant was apparently remembering the separation of the parts that

had been done for her in the preceding session four weeks earlier.

The infant showed persistence, making four requests for assistance,

but none was complied with by the mother. Later, commenting on

the events, the mother said that she realised what the infant was

asking her to do and she wanted to help, but had not done so

because of the researcher's instructions.

Not surprisingly the infants did not "resist" or "accept" the

mother's action or follow her attention since there were virtually

no actions to respond to. Likewise, actions controlling and

imitating the mother were very rare. Despite the low level of

activity from the mothers the infants made many actions taking up

the mother's interest (Group 1 of communicative actions with

objects). The majority of these were in response to the mother

placing on the table a toy she had retrieved from the floor. As

the infants grew older the group results indicate that they used a

smaller proportion of actions taking up the mother's interest and

showed a concomitant rise in actions directing the mother's

attention (Figure 7.2). This change with age was also reported



Figure 7.2 Percentages of infants' communicative
actions using objects with a socially
restrained mother by age of infants.
Results for all infants combined.
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above for the conditions of teaching and play with a toy. However,

in this condition, the results are not statistically significant

because two infants, Alison and Ann, did not show this change in

behaviour reflecting their mothers' communicative restraint.

7.3.2 Initiation of communication - In all conditions in which

the mothers were active partners, most of the communication was

initiated by them, and the actions they used to do this varied

according to the instruction given and the availability of toys.

In play without toys the most frequent ways that mothers initiated

communication were by touching the baby or making a hand or body

display (Table 7.3). Although no toys were given to the subjects,

much communication was started by establishing a joint interest in

objects. Overall, thirteen percent of the communication sequences

were started in this way. Infants and mothers together manipulated

the mirror, plastic table edging, belly band and tissues and shared

interest in the lights, posters and the toys on the cupboard.

When playing with toys and teaching, the mothers most frequently

initiated communication by establishing joint action or interest

with reference to objects. They initiated very few communication

sequences by touching their daughters (Tables 7.4 and 7.5). In

teaching, each of the mothers initiated communication by attracting

the infant's attention to their own activities more frequently than

by taking up the infant's interests. While in play with a toy the

reverse occurred, with four of the mothers taking up the infants'

solitary interests more frequently than attracting the infants to
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TABLE7.4
TEMPORALPATTERNING,INITIATIONANDTERMINATIONOFCOMMUNICATIONSEQUENCESINCONDITIONPLAYINGWITHTOYS

Ageofinfants

inweeks

Durationofcommunication

as%recordingtime

Meannumberof

communicationsequences

Meannumberofturnsper

communicationsequence

%Communicationinitiatedbymother
%Communication initiatedbyinfant
%Communication terminatedby:

Attractsinfant

toowninterest

inobject

Takesup

infant's

interestinobject

Controls

infant's
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Personalattention

andemotional

expression

Touchesoracts

oninfant

Attractsmother

toowninterest
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Takesup

mother's

interestin

object

Personalattention

andemotional

expression

Mother'ssolitary

activity

Infant'ssolitary
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Infantlooksaway
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their own. The exception, Vanessa's mother, showed a strong ten¬

dency throughout to lead in communication and control her infant's

movements and was apparently resistant to following the infant's

interests.

When they were following instructions to be socially restrained

the mothers initiated few communication sequences, nineteen percent

as against eighty seven percent when free to take an active part

(Table 7.6). They most frequently did this by attracting the

infant's attention to their own actions and by smiles or looks at

the infant.

The overall results show that the babies initiated thirteen percent

of the communication sequences when the instructions allowed the

mothers to be fully engaged. There was no change with age in the

likelihood of infants initiating communication, though there was a

change in the way they did this. In the teaching condition all the

infants initiated communication sequences by attracting the mother

to their own interest more frequently in the second half of the

study than in the first. For the other conditions the group results

show similar trends, but the individual subjects did not all

consistently change their behaviour in this way. Overall, the most

common way for each of the infants to initiate communication was

with actions of personal attention and emotional expression, usually

a look at the mother's face combined with a smile or laugh.

When the mothers were socially restrained, all the infants initiated

communication more frequently than in any of the conditions in which
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the mothers' communicative behaviour was unrestrained (Sign Test,

p<.05, Figure 7.3). One infant, Vanessa, in every session,

initiated communication more frequently in the condition with the

restrained mother than in all other conditions combined. Four of

the infants, all except Eliza, initiated communication more

frequently in the first three than the last three sessions when the

mother was socially restrained. For these same four subjects, the

actions used to initiate communication showed similar changes with

age. They used communicative actions with objects more frequently

and those of personal attention and emotional expression less

frequently as they grew older.

In two conditions, play without toys and when the mother was

socially restrained, all the subject pairs communicated longer in

the last three than the first three sessions. This change was not

apparent in the other conditions. When the mother was socially

restrained communication was shorter than in the other conditions,

accounting for eleven percent of the condition time compared with

a mean of fifty three percent. The communication sequences were

also shorter than with a fully participating mother. Most of the

subject pairs in each of the sessions engaged in communication

sequences with mean lengths ranging from the shortest possible of

2.0 turns to 3.8 turns. The sole exception to this was Laragh and

her mother in their final session when the communication sequences

lasted for a mean of 7.7 turns. The communication in this session

was largely driven by the infant's persistent use of provocations

and directives and took up half of the condition time. The same

infant at fifty weeks and Vanessa at fifty four weeks, engaged in



Figure 7.3 Comparison of the number of communication

sequences initiated by infants in condition
with socially restrained mother and other

three conditions.
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communication with their restrained mothers for twenty five percent

of the possible time and they used similar techniques of provocation

and directives to maintain the interaction.

In all conditions, most communication ended when the infants looked

away or became involved in solitary activity. The mothers

terminated very few communication sequences when they were fully

participating (one percent). However, when they were socially

restrained, they ended thirteen percent of the communication

sequences.

7.3.3 Correlations in the subjects' communicative action - The

results show a significant degree of consistency within the indivi¬

dual infant's tendency to perform actions to direct the mother's

attention and action in both communication with objects and in

person play (Table 7.7 and Figure 7.4). The mothers showed a

significant positive correlation between actions to direct the

infant's attention and action during communication about objects,

but their tendency to use these actions was not related to directives

and displays in person play. The correlations between the infants'

and mothers' attempts to direct each other's attention or action

showed no significant results.

7.4 DISCUSSION

The results show that the mothers were largely successful in

restraining their interactive behaviour as instructed by the



TABLE 7.7 CORRELATIONS IN COMMUNICATIVE ACTIONS TO DIRECT PARTNER'S ACTION

AND ATTENTION

Communicative actions

Kendall's coefficient of
concordance (W) or

Spearman's rank correla¬
tion coefficient (r)

A. Within infants' behaviour

1. Gives directives for action on objects
Gives directives in person play
Directs M's attention to object
Performs hand or face display

W = 0.84 p < .01 *

B. Within mothers' behaviour

1. Gives directives for action on objects
Gives directives in person play
Directs I's attention to object
Performs hand or face display

W = 0.36 N.S.

2. Gives directives for action on objects
Directs I's attention to object

r = 0.9 p = .05 *

3. Gives directives in person play
Performs hand or face display

r = -0.1 N.S.

C. Between infants' and mothers' behaviours

1. Gives directives for action on objects r = 0.5 N.S.

2. Gives directives in person play r = 0.58 N.S.

3. Directs partner's attention to object r = 0.5 N.S.

4. Performs hand or face displays r = -0.63 N.S.



Figure 7.4 Consistency in individual infants' attempts
to direct the actions and attention of the
mothers in communication using objects and
in person play. Results for all ages and
all conditions combined.



Frequency

20

10

Directives for
actions on objects

gam

Frequency

20

10 -

Directives for
actions in person play

UL

50 -

40

Frequency 30

20

10

Directs mother's
attention to objects

10

Frequency

cam

Displays in person play

cd
c 00 .C
o CD CO CD
GO M CD CD

•p-H c •i—< c k-
«—H c ■—H CD CD
< < LU > -J



134

experimenter. Apart from some differences in response to the

mothers' changed communication, the infants performed a similar range

of communicative actions with objects as in the other object-using

conditions and these showed similar changes in frequency as the

infants grew older. The restrained manner of the mothers induced

the infants to be more forceful in efforts to communicate by using

displays and directives more frequently than they did in the other

conditions. Half of the directives given to the mothers were

independent of any immediately preceding joint action. Thus while

the infants were capable of adapting to a context of joint action

when formulating directives for their mothers, they were also able

to generate ideas for communication based on recollection of more

distant experiences. These results show that the infants continued

to employ spontaneously the knowledge of agency and mutual under¬

standing that they used in conditions where the mother was free to

give active support.

In response to the restrained mother, all the infants initiated more

communication sequences than in the other conditions demonstrating

that they were capable of actively promoting communication them¬

selves. Both the communication sequences and the amount of time

spent in communication were shorter than in the other conditions, so

it appears that the full engagement of the mother was necessary for

maintaining communication at its normal level. However, even adults

find it difficult to maintain conversations with a shy or reticent

partner.
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The finding that the temporal patterning of interactions remained

largely unchanged throughout the duration of the study at all ages

and in all conditions is important. It appears that there was a

basic interaction framework already established in the earliest

session and this in fundamental ways is similar to that described

by Sacks et al (1974), for interactions between adults having

distinct procedures for opening and closing and consisting of

alternating turns. Although the way that communication was started

and terminated clearly reflected the constraints imposed by the

experimental conditions, the fundamental cooperative format of

interaction in terms of the lengths and frequencies of turn-taking

sequences and the balance of initiative between the partners in

starting and terminating contact was unchanged. The infants' new

communicative abilities were expressed in this fundamental interac¬

tion framework. The existence of such a framework possibly

facilitates the acquisition of new forms of communication providing

a familiar and well-practised format of communicative initiatives

and responses in the alternating action of the communicators that

may help with recognition of each others' intentions.

In order to communicate, the infants did not require that the

mothers adhere rigidly to a particular pattern of interaction. They

readily adapted to the changing conditions initiating more communi¬

cation with the socially restrained mothers. It appears that most

of the infants were becoming more adept at this as they grew older,

increasing the number of communicative initiatives. This and the

evidence that right at the end of the study two infants were
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starting to prolong communication by using directives and provoca¬

tions, suggest that there may be a change in the balance of initiative

between the infants and mothers towards the end of the first year.

The high level of consistency in the individual infant's use of the

new communications to direct the partner's action and attention in

both communication with objects and in person play, supports the

proposal made by the theory of infant intersubjectivity that these

are all expressions of a general change in the infants' understanding

of communication with other people at this time. The infants'

performance of these communicative actions was not related in any

simple imitative or complementary way to the mothers' preferences in

using similar actions. This indicated that the infants may have had

an independent approach to the interaction that reflected develop¬

mental differences or possibly personality variables (e.g. a

tendency to lead in interaction) or both.

Evidently the mothers found it difficult or unnatural always to wait

for the infants to communicate with them, initiating almost one-

fifth of the communication when they were socially restrained and

dominating communication when they could participate fully.

However, the infants did not need the mothers to structure the

interactions as proposed by Schaffer, Newson and other psychologists.

The infants themselves were able to initiate communication, employing

their new communicative abilities and, at times, pushing the mother

to enter into interactions despite her attempts at restraint, thus

supporting the theory of an innate motivation for communication
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(intersubjectivity). This does not mean that the infants never

require the mothers to lead in interaction. There are times in

their development when their contribution to communication is

largely responsive rather than initiatory and it appears that the

mothers could be regulated by the infants' responsiveness to use

particular forms of interaction (Murray, 1980; Sylvester-Bradley,

1980 and Chapter Five above). It appears that this is a two-way

communication in which the partners can show different levels of

relative assertiveness and the infants' abilities to direct

communication change with developments in their understanding of

other people and themselves.



CHAPTER EIGHT: INTERPERSONAL GAZE, SMILES AND LAUGHTER OF INFANTS

DURING COMMUNICATION

Eye contact, smiling and laughter are important in the control of

human interactions both for infants (Jaffe et al, 1973; Murray, 1980

Stern, 1974a, 1974b and 1977) and for adults (Argyle and Cook, 1976;

Darwin, 1872; Ekman, 1973). In this chapter an investigation of the

infants' visual orientations towards the mother's face and of smiles

and laughter is presented in an attempt to establish the quality of

interpersonal contact accompanying the different forms of communica¬

tion examined in the previous chapters.

8.1 FUNCTIONS OF INTERPERSONAL GAZE IN COMMUNICATION DURING

INFANCY

In the first few weeks of life an infant may fixate on a face and

follow its displacements, but visual orientation is relatively

erratic and unfocused at this time (Braddick and Atkinson, 1979;

Dobson and Teller, 1978, and Held, 1979). Nevertheless visual

orientation has meaning for the mother. Macfarlane (1977) found

that mothers did not feel they had met their newborn babies until

the baby had opened his eyes. Wolff (1963) observed that from three

and a half weeks infants directed their eyes to the upper face

seeking eye contact. He noted that this selective orientation had

a marked effect on the mothers who from this moment felt they could



play with their infants and spent more time doing so. In their play

the mothers make a wide variety of movements and noises to attract

the infant's visual attention (Fogel, 1977; Stern, 1977) and once

eye contact is established infants have been found to use it effec¬

tively to make and break interactions with the mother (Jaffe et al,

1973). On the other hand, unresponsive or inappropriate expressive

behaviour by the mother in the course of friendly engagements with

her infant causes two month olds to show distress and gaze aversion

(Murray, 1980). Refusal on the part of the infant to maintain eye-

contact when the mother is seeking communication becomes more

frequent from three months of age and this leads the mother to make

extra efforts to attract the infant's attention by presenting

objects and playing games which excite the baby (Trevarthen and

Hubley, 1978; Sylvester-Bradley, 1980; Trevarthen, 1983).

These findings all show that changes in the young infant's inter¬

personal gaze are important in regulating communication with the

mother, and further studies suggest that new forms of patterning

of interpersonal gaze demonstrate important developments in the

infant's communication at the end of the first year. Trevarthen

and Hubley (1978) noted that at 45 weeks one infant frequently

looked at the mother in response to an instruction or to solicit

assistance, as well as looking and smiling at her readily during

joint activity with objects, often interrupting her own activity

to greet the mother in this way. Compared with the behaviour of

the same infant at twenty five weeks, the nine to ten month old

showed a marked increase in interpersonal attention particularly

when either mother or infant was communicating an idea for the
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other's action. Bruner (1976) too, noted that when sharing a task

with reciprocal roles, infants at the end of the first year frequently

use eye contact to check with the partner. In a study of giving and

taking objects, Bruner (1975) suggested that the infant's gaze could

be used to differentiate between two distinct types of infant

communication, that either treated the other as the recipient of an

action or perceived her as an agent. In the former the infant looked

at the mother's hand in the act of receiving as the infant spontane¬

ously placed an object there, while in the latter the baby looked at

her eyes or face as he offered her the object. Bates (1976) also

used infant's gaze to infer that the infant at the end of the first

year was trying to involve the adult as an agent in his own inten¬

tional action. In the same study she considered that the infant

turned to look at the adult's face when pointing to an object in

confirmation that the adult was attending to that object. The act

of turning to look at the adult in this way was considered important

in distinguishing between "pointing for self" and "pointing for

others". So it appears that at the end of the first year infants

may be using direction of gaze in a new way to show that their

action is directed to the mother and to check that the mother is

attending, i.e. they are both addressing their actions to the mother

and monitoring her response by means of orientations of gaze.

The communicative changes described in Chapter Five show develop¬

ments in the infants' understanding of human action and attention

in communication and in the ability to join with another person in

a shared task. It could be expected that infants would be more

likely to address or monitor, with looks at the mother's face, their
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new communicative actions (directing the mother's attention and

action and complying with directives) rather than the already well-

established actions (taking up the mother's interest in an object

or controlling, resisting or accepting) which do not make specific

requirements of the mother's agency. The studies by Bruner, Bates

and Trevarthen and Hubley cited above observed the infants' gaze

during communication with objects. In the present study, communica¬

tion in direct interpersonal engagement not mediated by objects was

also examined. It was suggested in Chapter Six that the infants'

communication with objects and in person play was going through

equivalent changes at the end of the first year. It could be

expected, therefore, that the infants' interpersonal attention

would also show parallel changes with their new and increasing

communicative play forms (displays, matching, complementing and

opposing) frequently involving looks at the mother's face as the

infants address their actions to the mother and watch for a response.

The already established infant play behaviours of touching the

mother, controlling her movement and touching her hand while she

performed a play action, are not based on the mutual regulation of

action and attention through communication of ideas for play. They

involved the infant making direct physical contact in playful

assertion and are not transmitted across interpersonal space, nor are

they completed by a particular response which the infant has to

anticipate. So it might be expected that these earlier infant play

forms would usually be performed without a look at the mother's face.

The occurrence of looks at the mother's face during communication

with objects and in person play was examined to test these proposi¬

tions .
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8.2 FUNCTIONS OF SMILES AND LAUGHTER IN COMMUNICATION DURING

INFANCY

It has been suggested that infant smiling and laughter in communica¬

tion are indicative of playfulness and humour (Sroufe and Wunsch,

1972). These authors related their findings to Piaget's identifica¬

tion of smiles of mastery which infants show when successful in hand¬

ling physical objects. That is, Sroufe and Wunsch considered these

signs of positive affect to be expressions of an intellectual or

cognitive achievement. However, as has been pointed out above, this

interpretation ignores the interpersonal character of the play that

Sroufe and Wunsch were investigating. While smiling in solitary

activity occurs, it is usually interpreted by psychologists as a

social behaviour (Schaffer, 1971). Infant smiling and laughter has

been taken as an expression of affiliation both by Washburn (1929),

who found that young infants showed considerably more positive affect

with their mothers than with strange adults, and by Bowlby (1969) who

identified it as one of the infant's attachment behaviours.

Taking smiles and laughter to be, as Washburn (1929) suggested,

indicators of social pleasure, then it may be that as the infant's

understanding of personal action and communication increases he

would use these signs of positive affect to signal recognition of

an interpersonally significant event or to mark it. The infants

may selectively smile or laugh when they perform one of the newly

acquired communicative actions to direct the mother's attention or

action in handling objects or to change the course of person play

by making a display or matching, opposing or complementing the
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mother's action. They may use smiles and laughs in a similar way to

looks at the mother's face to demonstrate the interpersonal value

of their communication and its relationship to the partner's agency.

This proposition was examined by the analysis given below.

At this point it should be noted that the relation between smiles

and laughs in human interaction still needs clarification. Van

Hoof (1972) has distinguished in monkeys and apes a staring open

mouth display and a relaxed open mouth which indicate, respectively,

submission or non-hostility and playfulness. These he relates to

human smiling and laughter. Van Hoof suggested that while smiling

and laughter have different phylogenetic origins, their functions

have converged and they now overlap to a considerable extent.

According to this view, a smile may be a gentle laugh, while a

laugh may be an intense smile, both serving as signals of affection

and playfulness. However, it has also been suggested by McGhee

(1979) that laughter has a particular function in response to the

comic or facetious indicating that it is more aggressive than

smiling. These interpretations of the functions of smiles and

laughter raise important issues about these expressions in relation

to the infants' communicative actions. Are laughs and smiles used

interchangeably in all communicative situations, or are laughs used

preferentially when one partner is assertive in creating playful

displays, teasing or directing the shared action? This question,

also, will be addressed in the following analysis of communication.



8.3 METHOD

Each time an infant looked at the mother's face was noted, as was

the communicative context of this sign of interpersonal attention.

Identifying the communicative context involved making a judgement

about whether the infant's look was spontaneous or in response to the

mother's behaviour and noting the infant's action accompanying the

look, or the mother's action to which it was a response. These

judgements were usually straightforward, though on a few occasions

it was not possible to differentiate with whose action the look was

linked. In these cases the gaze was considered to be part of joint

action and both the mother's behaviour and the infant's behaviour

were scored. Thus each orientation to the mother's face was linked

to an action of the mother, the infant or both partners. This was

done for each infant in every condition and in all sessions.

A similar analysis was made for each infant smile and laugh in all

the conditions in every recording session. So, every expression of

positive affect made by the infants was linked to some action of the

mother or infant or both.

The data was examined to establish whether there were any preferences

for looking at the mother's face or smiling and laughing when the

infants performed the new communicative actions of directing the

mother's action or attention in communication with objects and

performing displays, matching, complementing and opposing in person

play. In addition, the communicative contexts of infant smiling and
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laughter were compared to identify any differences there may be in

the use of these expressions by the infants.

It has been stated in Chapter Three that in categorising the infants'

communicative action, infant gaze was used along with other informa¬

tion. Also the smiles and laughs of mothers and infants were used

to identify episodes of social play. However, it should be noted

that no communicative category used in this study required, by

definition, that the infant look at the mother's face or smile or

laugh. The main criteria for identifying any communication were

the form of the movement and the communicative context as defined

by the preceding communication and the evoked response. Therefore,

while infant gaze and positive affect may have helped at times to

confirm an allocation of a category label, these interpersonal

signals did not determine the categorisation.

8.4 RESULTS

As they grew older, three infants looked at the mother's face more

frequently, while one (Eliza) did so less frequently, and the fifth

(Ann) showed no change. So overall there was no clear relation

between infant age and frequency of looking at the mother's face.

Since the frequency of infant laughter was fairly low, the main

results will combine data on infant smiles and laughter and results

showing comparisons between these forms of expression will be given

later. In the last three sessions, four of the infants smiled and
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laughed more than in the earlier ones, while the exception, Eliza,

smiled and laughed slightly less frequently.

8.4.1 Communicative context of infant interpersonal gaze and

positive affect - All the infants frequently looked at their mothers

when the mothers performed person play actions and in response to

the mothers' personal attention and expressions of emotion. These

accounted for twenty one percent and nineteen percent respectively

of all the infants' looks to the mothers. (Figure 8.1) They also

showed a marked tendency to monitor the mother spontaneously.

Nineteen percent of the infants' looks at the mother's face involved

them directing their gaze from their own solitary activity even

though the mother had done nothing to attract their attention. As

they grew older all the infants looked at the mother's face more

frequently while making communicative actions about objects. They

showed no other clear change with age in the incidence of looking at

the mother with their own communications or in response to any

communication of the mothers.

The infants most frequently smiled and laughed in response to the

mothers' actions in person play. Forty two percent of all the

infants' signs of positive affect occurred in these situations.

(Figure 8.2). Positive affect was also frequently combined with

their own contributions to person play and during communication with

objects. Otherwise, smiling and laughter were rare. Only seven

percent of the infants' smiles and laughter occurred during their

own solitary activity. All the infants smiled and laughed more in



Figure 8.1 Frequency of infants' looks at the mother's
face in different communicative contexts by

age of infants. Results for all subjects
in all conditions combined.
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Figure 8.2 Frequency of infants' smiles and laughs
in different communicative contexts by

age of infants. Results for all subjects
in all conditions combined.



Communication with object

Frequency

Frequency

70 1

60

50 -

no -

30

20 -

10 -

0

40 -

30 -

20

10

0

50

40

30

20

10

0

Person play

50

40

30

20

10

0

Frequency
10 '

Personal attention and emotional expression

10

0

20

Frequency 10 -

34 38 42 46 50

INFANTS' ACTIONS

Solitary activity

10 -

X
54 34 38 42 46 50 54

Age of infants in weeks

MOTHERS' ACTIONS



147

the later sessions than the earlier ones as they performed

communicative actions with objects or in person play. There were

no other changes with a<ye in the communicative contexts of positive

affect.

The changes with age in the incidence of positive affect and inter¬

personal gaze when the infants performed communicative actions with

objects are accounted for by the infants combining these inter¬

personal actions with the communicative actions that appeared and

increased in frequency during the period of the study (Figure 8.3).

Each of the infants frequently combined looks at the mother's face

and smiles or laughter with actions to direct and follow the mother's

attention (Group 4 of the communicative actions with objects) and

with attempts to give and comply with directives (Group 6). The

communicative actions of Group 4 that were combined with looks at

the mother's face were, with two exceptions, actions of infants

directing the mother's attention to an object rather than following

when the mother directed the infant's attention. Actions to follow

the gaze or pointing of the other occurred very infrequently in

the observational situation used in which infant and mother sat in

close proximity and most of the time had objects to handle, and none

were combined with infant smiling or laughter. The infants also

marked with interpersonal attention and positive affect a high

proportion of their imitations of the mothers' actions on objects,

a form of communication that may also be beginning to be used more

frequently by the infants at this time. However, such interpersonal

marking of the already established forms of communications (Groups



Figure 8.3 Percentages of different types of infant
communicative actions with objects

performed in combination with a look at

the mother's face, or positive affect or

both. Combined results for five infants

at all ages in conditions of teaching, play
with toys and when mother socially restrained.
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1-3) was rare. Each of the infants combined a higher proportion of

their communicative actions of Groups 4, 5 and 6 with looks at the

mother's face (Sign Test, p<.05) or smiles and laughs (Sign Test,

p<.05) than their communications classified as Groups 1, 2 and 3.

The infants also appeared to be differentiating with expressions of

positive affect between the different types of contributions they

made to person play (Figure 8.4). Each of the infants smiled or

laughed proportionally more frequently when they performed a

display or matched, opposed or complemented action in play than

when they performed simpler actions of touching the mother, control¬

ling her movement or touching her hand as it moved in play (Sign

Test, p<.05). These groupings of person play were not differentia¬

ted by the infants' interpersonal gaze. Much of the touching play

involved the partner's face and opposing play involved the partners

concentrating on the rapid displacements of each others' hands and

which focused attention away from the others' face.

The infants' interpersonal attention and pleasure differentiated

their own directives and the mothers' compliant responses from the

mothers' directives and the infants' own actions of compliance

(Figure 8.5). Eighty four percent of all the infants' directives

were addressed to the mother by the infant looking at her face and

for sixty three percent of the mothers' compliant responses the

infants either maintained their gaze at the mother's face, waiting

until she complied, or they looked at her at the instant she did so.

Usually the infants smiled or laughed in person play both when

giving directives and when the mother complied. During communication



Figure 8.4 Percentages of different type of infant
action of person play performed in
combination with a look at the mother's

face, or positive affect or both.
Combined results for five infants at all

ages in condition play without toys.
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Figure 8.5 Percentages of directives and actions of

compliance by both mother and infant

accompanied by the infant looking at the
mother's face, positive affect or both.
Results for five infants in all

conditions and all sessions combined.
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with objects most of the infants' directives were given in a

serious manner; only twenty three percent were given with a smile

or laugh. However, when the mothers complied the infants were more

likely to smile, and forty three percent of these responses were

greeted with infant smiles or laughter.

By contrast with the infants' directives, only three percent of

the mothers' directives induced the infant to look at her face or

show pleasure. Similarly only a small minority of the infants'

actions of compliance (twenty percent) were accompanied by looks at

the mother's face or smiles and laughter. In person play directives

and compliant responses performed by either mothers or infants were

more frequently differentiated by smiles or laughter than were the

same communications about objects. It is not possible to state

whether these group differences in interpersonal attention and

pleasure while the infants and the mothers gave or complied with

directives, applied to each of the individual infant subjects, as

the incidence of infant directives was low and one infant did not

give any directives during the recorded sessions.

8.4.2 Differences in the communicative contexts of infant smiling

and laughter - The infants showed variations in the amount of

laughter in the different sessions. They laughed a great deal in

some sessions and not at all in others, and there was no apparent

change with age in the use and frequency of infant laughter.

However, the communicative context of infant laughter did differ

from that of smiling. Laughter was expressed mainly in person play,



though it also tended to be used in communication with objects when

infant or mother gave or complied with a directive (Figure 8.6).

The infants laughed most frequently in response to the mothers'

person play and in this situation occurred sixty one percent of all

laughs and thirty percent of all smiles. Fifteen percent of the

infants' laughs accompanied their own contributions to person play,

compared with nine percent of their smiles. Seventy five percent

of the infants' laughter when they performed an action in person

play was linked to their more advanced play actions of display,

matching, complementing and opposing. Only five infant actions to

touch the mother, control her movement or touch her hand as it

moved in play were combined with infant laughter.

The infants were more likely to smile rather than laugh in communi¬

cation with objects. However, they laughed more frequently when

performing a new communicative action for directing the mother's

attention and action and complying with directives (Groups 4 and 6)

as compared with taking up the mother's interest, resisting or

controlling her movements, or accepting her helpful actions (Groups

1, 2 and 3) all of which were established forms of behaviour from

the earliest session. There was only one instance of an infant

laughing while imitating the mother's action on an object (Group

5). As the incidence of laughter was low and the individual

subjects showed wide variability in the amount they smiled from

session to session, it is not possible to determine whether each

infant showed the same pattern in the use of smiles and laughter, but

the group results are indicative of functional differences in these

expressions of affect.



Figure 8.6 Comparison of percentages of infant smiles
and laughs occurring with different kinds
of action by infants and mothers. Results

for five infants in all conditions at all

ages combined.
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8.5 DISCUSSION

The results show changes in the infants' use of looks at the mother's

face and smiles and laughter associated with the developments in

communicative action that occurred in the period of the study;

notably with attempts by infants to direct the mother's attention

and action in communication with objects and with their displays,

matching, complementing and opposing in person play. The infants

clearly addressed many of these new communicative actions to the

mother by looking at her and in so doing they also indicated that

they were waiting and watching for a response from her. The

infants also expressed pleasure when directing the course of commu¬

nication both in the presence of objects and in their absence.

These changes in the infants' use of interpersonal gaze and positive

affect suggest that the infants perceived that their new communica¬

tive actions had effects on the mother which were to be monitored

and that they smiled or laughed as they asserted control over

communication.

The distinction suggested by Bruner (1975) whereby an infant looks

at the mother while provoking her agency, but does not do so when

she was the recipient of an action, has only partially been supported

by these findings. The infants were, indeed, more likely to look at

the mother's face while giving a directive for the mother to act

than they were when directing the mother's attention to an object.

However, they also clearly showed interpersonal pleasure and atten¬

tion with almost two-thirds of the latter type of communicative
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actions. So, even when the mother's agency was neither required

nor expected, the infants still demonstrated that they understood

their action to have communicative and attentional implications

for her. It is also important to note that the results show the

infants did not invariably combine their directives with looks at

the mother's face. While Bates (1975) suggested that a look at the

adult's face demonstrated that the infant was trying to involve the

adult in the infant's own action, in the examples Bates gave, the

infant directives were not complied with immediately by the adult

and the infant was repeating the directive gesture while watching

the adult's face. The results of the current study suggest that

frequently in shared action with objects, and sometimes in person

play, communication can be carried solely through the joint

manipulative action itself and the intentions thus expressed do not

always receive emphasis or confirmation by a look at the partner's

face.

Although communication with objects tended to be carried out with a

more serious expression than person play, the findings suggest that

infant looks at the mother's face and smiles and laughs were used

for a similar purpose, to mark particular actions as interpersonally

significant. However this topic could be examined more fully with

detailed techniques of facial expression analysis devised by

Ekman and Friesen (1975 and 1978) for adults and adapted for neo¬

nates (Oster and Ekman, 1977 and Oster, 1978). While infant laughs

and smiles often appeared in similar situations, they were not

apparently interchangeable. Laughter was expressed most in person



play and in communication with objects tended to mark either

partner's attempts to direct the communication with gestures rather

than the other kinds of communication with objects that involved

taking up the partner's interest or physical intervention in the

partner's action. The issue is possibly confused to some extent by

the variability in the incidence of infant laughter in different

sessions. Eastman (1937) suggested that the infant has to be in

the "mood" for play and this factor may influence the intensity of

the infants' expressions of pleasure. Here again detailed analysis

of face movements could help establish whether infant smiles and

laughter when they responded to the mother's actions, differed from

those which occurred when the infants themselves asserted control

over the direction of play or joint action.
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CHAPTER NINE: THE MOTHERS' DESCRIPTIONS OF INFANT BEHAVIOUR AT HOME

9.1 PURPOSE OF INVESTIGATION

The main part of this thesis has concentrated on the behaviour of

mothers and infants in the laboratory. As has been argued (p.39)

the laboratory situation probably sampled more intense and prolonged

interactions than would occur commonly in the everyday activity of

mothers and infants, and it remains to be established that such

cooperation as has been reported was part of the infants' ordinary

communicative repertoires and not a behaviour created by the

conditions of recording. In order to examine this issue the mothers

were interviewed about their daughters' behaviour. It was expected

that the mothers' reports would indicate that the infants showed

similar changes with age in communication at home as they did in

the laboratory, cooperating by giving and complying with directives,

attracting the mother's attention to themselves and directing their

attention to objects. It was also expected that the mothers would

report other changes in the infants' social behaviour as described

elsewhere, e.g. trying to perform self-caring behaviours like

dressing and hair brushing (Illingworth, 1980) or showing affection

(Griffiths, 1954). In addition, it was hoped that the mothers'

accounts would give information about other changes in the infants'

social understanding at this time.
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9.2 METHODS

There may be problems with using the mothers' reports in research on

infants and children. In particular mothers may exaggerate the

infants' abilities and in order to avoid this, the procedure

developed by Thomas et al (1963) was adopted. This involved getting

the mothers to describe the infant's behaviour in specific detail

rather than giving general impressions or interpretations. These

were first time mothers who, it may be presumed, could not anticipate

the normal process of development in detail and so any attempt to

exaggerate the infants' abilities would have been conspicuous guess¬

work. In addition, they were not informed of the exact purpose of

the study, having been told that it was an investigation into the

infants' play. At the interviews and in other conversations with

the mother, the researcher took an interest in all the infants'

activities in order to avoid giving the mothers cues about the

special aim of the study. In studies of socially and morally

evaluated behaviours such as punishment, toilet training and responses

to infant distress, informants may be expected to recount only those

behaviours that they believe the researcher will approve. In this

study the topic, cooperation, was not an area in which the mother

would be likely to experience social approval or disapproval for a

child of this age. Nonetheless the researcher tried to establish

warm relaxed relationships with the mothers and infants so that the

mothers could feel that their parenting skills and the abilities of

their children were not being judged in an unsympathetic or critical

way.



Probably the main problem with using mothers' reports in a study of

cooperative understanding is that the mothers just may not notice

significant behaviours even though they may respond to them

appropriately, or they may forget to mention them. It is to be

expected that some mothers will be better than others at observing

and describing their infant's behaviour. Nevertheless, while the

mothers may not give reports that are as reliable as those of a

trained psychologist, they have the advantage of being able to

describe the infants' behaviour in a wide variety of situations.

Each is familiar with her infant's usual reactions and so is well

prepared to notice any change in the infant's behaviour. The

mothers' reports are presented here, not as complete records of the

infants' development, but as evidence of the mothers' perceptions

of their infants during the period of the study.

The mothers were interviewed twice using a slightly modified form

of the interview schedule used by Thomas et al (1963) in their study

of behavioural individuality in infants and children (Appendix D).

This covers all the infants' everyday behaviours which helped

disguise the interest of the study in cooperative understanding, as

it questioned the mothers about behaviours that are clearly irrele¬

vant, e.g. sleep patterns, soiling and wetting, startles and neuro¬

muscular development. At the same time it ensured that the mothers

were questioned about all the child care and social situations which

could provide information about cooperative understanding in the

baby. In addition the schedule could be used both when the infants

entered the study and when they finished with no items clearly

appropriate to one age only.
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The schedule was modified to include two questions about the infants'

expression of affection and attempts to get the adult to help. Also

in the second interview, a question was included about the main

changes the mother had noticed over the course of the study. The

only other modifications were the exclusion of items obviously

appropriate to children rather older than the subjects of this

study.

It had been planned to interview the mothers when the infants were

aged thirty two and fifty two weeks. However holidays and illness

caused the interviews to be spread out from thirty to thirty five

weeks and fifty two to fifty five weeks. The interviews were

conducted in the subjects' homes and lasted about one hour each.

They were tape recorded and later transcribed.

In addition to these long interviews, each time the subjects visited

the laboratory the mothers were questioned for five to ten minutes

after the video recording. They were asked about any changes they

had noted in their infants' behaviour since their last visit and

about any new infant behaviours or other events that occurred

during the recording session. In this way the mothers could be

prompted to discuss behaviours like giving, showing, pointing or

showing off and describe when they noticed these and how the

infants used them. The mothers were asked to give specific examples

of their daughters' behaviours and all these interviews were also

tape recorded.



Transcripts of the interviews were analysed to establish how the

mothers perceived and described the infants' communicative abilities.

The mothers' reports were examined to find joint actions which met

the definition of cooperation used in this study. There had to be

evidence of a shared plan in which each partner had a distinct role

and this had to be entered into without coercion. For each infant

the frequencies of the mothers' reports of infant cooperation, both

giving and complying with directives, were found and the data

analysed for changes with age. A similar procedure was employed

in examining the mothers' reports of infant attempts to attract the

mother's attention to themselves and direct their attention to an

object. In making analyses of changes with age, reports given in

the long interviews were combined with those in the nearest video

recording session, the first or the last. In addition the mothers'

reports were analysed to establish if they indicated any changes

in the infants' imitation, attempts to perform self-caring beha¬

viours or in their social and emotional behaviour. When reporting

the results, the infants are identified by name with the age in

weeks at the time the mother reported the behaviour.

9.3 RESULTS

9.3.1 Cooperation - There were reports of the infants both

following directives and also giving directives for their mothers'

assistance and each of the mothers gave more reports of their

infants cooperating in this way during the second half of the study
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than in the first (Sign Test, p<.05; Table 9.1A). The infants

sometimes pointed at things they wanted, like a drink (Vanessa

50, Laragh 49) or a toy (Laragh 54, Ann 52). Eliza (53 wk) pulled

at the mother's clothes and called out urgently on seeing a biscuit

and in an earlier session she was reported to hand the mother a

musical box to wind up again after it had finished playing (Eliza

47). One infant often played with containers putting the lids on

and off and when she "got stuck" she handed them to her mother to

help her (Laragh 49 and 55), and another infant pulled her mother

to the fireplace to retrieve a toy that had fallen inside the fire¬

guard (Alison 54). Vanessa (46 wk) was reported as regularly

directing her mother to repeat a move in a game. At bath time the

mother entertained the infant by placing a toy on the side of the

bath and then knocking it into the water. The infant then started

placing the toy on the side of the bath and, looking at the mother,

waited for her to knock it back in. At the same session the mother

reported Vanessa requesting to be picked up by holding out her arms

to the mother.

Even though not seeking help, one infant was reported to follow the

mother's instructions when she was looking for a toy that had

rolled away (Laragh 49). She looked to one side of the arm chair

and then the mother, using gestures and speech, told her to go

round to the other side. The infant did this and found the toy.

This same infant was reported as cooperating with the mother when

asked to bring an object she was holding (Laragh 49). At the next

recording session the mother reported that the infant had turned

this into a teasing game at first pretending not to notice the



TABLE 9.1 FREQUENCIES OF MOTHERS' REPORTS OF INFANTS' COMMUNICATIVE AND

SOCIAL ACTIONS BY AGE OF INFANTS

RESULTS FOR ALL SUBJECTS COMBINED

Infants' communicative and social Age of infants in weeks

actions
34 38 42 46 50 54

A. Giving and complying with
directives*

(Sign Test p<.05)

Requests assistance or action
Complies with directive
Cooperates in dressing 1

3 3
2

4

5

Totals 1 0 0 3 5 9

B. Directing other's attention to
object and attracting attention
to self*

(Sign Test p<.05)
Vocalises to attract M's attention
Touches M to attract attention

Approaches M to attract attention
Tickles M to attract attention
Shows off to adults
Shows off to infant
Shows or gives object to M
Points to object
Offers or gives object to infant

or child

2
1

2 6
1 1

1
1
2
2

2

5

2
1
4

1

Totals 5 0 7 1 8 13

C. Imitation

Vocalisation
Movement or posture
Action on object
Imitates infant or child

2 3
2
1

1
1 2

1

5

Totals 2 3 3 2 2 6



TABLE 9.1 continued

Infants' communicative and social Age of infants in weeks

actions
34 38 42 46 50 54

D. Joining in and watching adult's
activity
Joins in appropriately with M's

activity
Responds appropriately when M

"shows" infant
Watches adult's activity

2

1
1

1

2
1

Totals 0 0 0 2 2 4

E. Tries performing child care
activities*
(Sign Test p<.05)
Feeding and drinking self
Dressing self
Brushing own hair
Washing self

4 15
5
4
2

Totals 4 0 0 0 0 26

F. Reactions to M's emotional

responses

Seeking comfort when distressed
Seeking affection when not

distressed
Looks to M in new situation

Responds in similar way to adult
Distinguishes prohibited objects

1
1

5

4

3
2

Totals 0 0 0 2 0 14
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mother and then handing it over with a laugh (Laragh 55).

At the beginning of the study, four mothers said their daughters

resisted or did nothing while they were being dressed (Vanessa 32,

Ann 32, Eliza 33, Alison 30) while the other mother said, "She

almost appears to put her hands in she seems to sort of

vaguely assist" (Laragh 35). At the end of the study however, all

the infants were reported to clearly cooperate with dressing by

pushing their hands into sleeves and two even lifted their legs

when putting on tights and dungarees (Alison 54, Laragh 55) .

9.3.2 Attracting and directing attention - In the second half

of the study each of the mothers gave more reports of their infants

performing these types of communicative action than in the first

half (Sign Test, p<.05; Table 9.IB). Some of the mothers found

that their infants were clearly trying to attract their attention

from the beginning of the study. Two described them watching and

making high pitched sounds which stopped when the mother turned

round (Vanessa 32, Alison 30) and another reported the infant

patting her if she was close by (Laragh 35). In the first long

interview, the other two mothers said they had not noticed how the

infant attracted their attention. However, at the end of the study

they all reported the infants using characteristic calling

vocalisations to get their attention. In addition the infants were

reported to get their mothers' attention in other ways, e.g.

holding out a toy (Vanessa 42) coming up to the mother (Eliza 53,

Alison 54) or in one case, tickling the mother (Laragh 55).
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Around the middle of the study all the mothers reported the infants

began to give objects or food to them. The earliest report for

this was for Alison at 36 wk. The mother reported that at first

she had not realised that the infant was trying to give her a rusk.

However, the infant persisted and the mother realised what the

infant wanted to do and accepted it. She then began to give toys

and the mother reported that the infant kept trying, sometimes

calling for her attention until the mother accepted the toy. The

other infants too gave both food and toys (Laragh 36 and 48,

Vanessa 42, Eliza 42, Ann 42) and some tried to put biscuits into

the mother's mouth (Eliza 42, Vanessa 42, Laragh 48). Shortly

after the time they began to give, the infants started pointing to

objects (Ann 50, Vanessa 50, Laragh 44, Eliza 42). One infant was

reported to follow the mother's pointing (Vanessa 46) before she

pointed herself (Vanessa 50).

Some of the infants were beginning to appreciate being noticed by

other people. Two mothers reported them showing off to grand¬

parents by walking up and down and getting out toys (Eliza 51) or

lifting the skirt of her new pretty dress and calling out (Alison

54). The mother of Laragh (55 wk) described her "posing" while

father admired her newly washed hair, and also sitting quietly to

have her photograph taken. This mother also said that her daughter

was quick to notice if someone else was noticing her, and described

Laragh (54 wk) leaning out of the pram towards people in a bus

queue watching and smiling at her.

9.3.3 Imitation - The infants also imitated other people (Table
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9.1C). Two mothers described their daughters imitating vocalisations

in the early weeks of the study (Alison 30 and 36, Vanessa 34).

However, it was not until they were older that imitation of actions

was reported. One infant regularly imitated clapping (Vanessa 42)

and three infants imitated their mothers when eating. For one

infant, this was spontaneous and involved picking out the currants

from a pudding and eating them (Eliza 51), while the other two

mothers deliberately provoked imitation by making exaggerated

chewing movements when the infant had a large piece of food in her

mouth (Laragh 40) or to distract the infant from "blowing rasp¬

berries" with a full mouth (Vanessa 46).

Three mothers described their daughters regularly imitating

activities using objects, e.g. brushing teeth (Laragh 40), polishing

the furniture with a cloth (Alison 46) and switching off the vacuum

cleaner by leaning on the switch (Vanessa 50). Alison (54 wk) was

reported as sitting in a child's chair watching television with

her parents and occasionally turning round to look at them "to

check she was doing it properly".

9.3.4 Joining in with others' activities - Several of the mothers'

reports showed the infants' interest in and attempts to join in with

the actions of other people. However it was not always possible to

determine from the mothers' accounts whether the infants were

complying with directives or imitating or both. Nonetheless these

reports are recorded here to indicate the infants' interest in human

agency (Table 9.ID).
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Two mothers described their daughters wanting to watch adults doing

things that were not related to the care of the infant. Ann (50 wk)

liked to watch her father washing up, while Alison (54 wk) wanted

to be lifted up to see her mother chopping vegetables. From the

earliest sessions, some of the infants were reported to be trying

to join in appropriately with mother's activity. Initially this

centred on vocalisations, e.g. singing (Alison 30) and talking on

the telephone with the mother to a relative (Laragh 35). Later

reports showed the infants appropriately joining in with activities

using objects. One infant placed pieces of fluff from the carpet

in front of the vacuum cleaner to be sucked up (Alison 46).

Another infant "helped" her mother planting geraniums and trying

to write a letter (Laragh 44) and later placed vegetable pieces

into a bowl as the mother chopped them up (Laragh 55). At the end

of the study several mothers stated that they could show their

infants how to do things and they gave examples of showing how to

build with bricks or play with the cat with a piece of string

(Eliza 53, Vanessa 50, Laragh 55).

9.3.5 Performing child care activities - In the second half of

the study the mothers gave more reports than in the first half of

the infants trying to perform actions like dressing and feeding

themselves (Sign Test p<.05, Table 9.IE). These are not direct

imitations of the mothers' actions as the infants had to change the

action in order to perform it on themselves. At the beginning of

the study the infants were starting to take an interest in feeding

themselves. Two were beginning to use trainer drinking beakers
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(Laragh 35, Ann 32). One showed satisfaction at being able to eat

a rusk on her own (Ann 32) while another was trying to get food to

her mouth (Eliza 33). Several of the infants were putting the spoon

to their mouths, but not making any real attempt to spoonfeed them¬

selves (Ann 32, Alison 30, Vanessa 32). At the end of the study

all the infants used trainer drinking beakers and one mother even

thought her daughter had decided "they're baby things" and wanted

a cup without a lid (Alison 54). All the babies could finger feed

and they were all keen to get hold of the spoon and try feeding

themselves.

When first interviewed, none of the mothers reported the infants

trying to dress themselves. However in the final interview all the

mothers reported that their infants tried to do so, e.g. "waving

her boots at her feet" (Laragh 55), "putting her vest on her head...

putting her shoes on upside down" (Eliza 53) and "helping to pull

the jersey over her head" (Vanessa 52).

At the beginning of the study two of the infants were described as

trying to get hold of the hairbrush and chew it while having their

hair brushed (Laragh 35, Vanessa 32). However, by the end of the

study, they all clearly had concepts about how to use a hairbrush

as they were reported as "trying to brush" their own hair (Eliza

53, Alison 54, Ann 52, Laragh 49) or even the mother's (Vanessa 52).

There was only one report of an infant trying to wash herself

(Eliza 53) though another mother thought the infant tried to

imitate her bathing the infant by splashing (Alison 54).
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Only one infant was reported to use child care activities with her

dolls, i.e. engaging in symbolic play. At 40 weeks Laragh's

mother said that the infant laughed when the mother put a bib on

the teddy bear, and she played "nosey-nosey" (rubbing noses) with

her dolls and stuffed animals. Her mother commented that "she

responds to them as having faces". Later at 49 weeks, Laragh

"gave a drink" to her doll and bear while visiting the laboratory

for recording.

9.3.6 Reactions to the mother's emotional responses - A number

of the mothers' reports showed the infants seeking out the mother's

affection or apparently being aware of the mother's negative or

positive attitude. These reports of infant responsiveness to the

mothers' emotions and attitude were all given for infants in the

second half of the study (Table 9.IF).

At the beginning of the study, when asked about their daughters'

reactions to pain, all the mothers reported that they cried and

were comforted when the mothers went to them, picked them up and

distracted them. However, at the end of the study, as well as

crying, all the infants took the initiative and turned to look at

or went to their mothers "for a cuddle". Four of the mothers also

reported that even when not distressed the infants sometimes went

to the parents for affection (Alison 54, Vanessa 52, Laragh 49 and

55, Ann 52). This was observed by Vanessa's mother to be very

recent behaviour while Alison's commented that previously her

daughter had resisted being cuddled or kissed by her parents.
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Some of the mothers reported the infants turning to look at them to

assess the mother's response to their action. At 53 weeks Eliza's

mother said her daughter "realised" she should not go to the drinks

cabinet and on occasions she went there turning to watch how her

mother reacted. Another mother described how her daughter could

differentiate between objects the mother definitely prohibited, like

the fire and television, and others that she "wasn't really bothered

about" (Alison 54). When approaching the latter, the infant looked

at the mother to see her response. Also when going to do something

she had not done before she waited to be told it was alright to

carry on (Alison 46) .

Three of the mothers reported their infants taking on other people's

reactions. The mothers of Laragh (55 weeks) and Alison (46 and 54

weeks) both recounted how their daughters responded very positively

to people they had never seen before when the mothers themselves

gave effusive greetings. Another mother reported that her infant

usually enjoyed eating scrambled eggs, but when she was fed by her

aunt who does not like them, she did not eat them as usual. The

mother thought that the infant had been put off by her aunt's

attitude and only ate them up when her mother took over the feeding

(Vanessa 52).

9.3.7 Social behaviour with other infants and children - The

infants apparently enjoyed being with other babies and children.

Even one who did not regularly play with other children was friendly

when she saw some in the street and called out to them. However,
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when they approached she became shy (Vanessa 52). One infant was

described as being fascinated at seeing a tiny baby and kept

reaching out to pat it. When the baby started to cry she became

upset herself (Laragh 35). The same infant was reported as respon¬

ding in a more friendly manner on meeting her boy cousins aged 8

and 11 years than she would when meeting an adult. The mother

believed this was because they were smaller, more her own size.

The infant then quickly differentiated between the two cousins

responding more to the older boy who "took the time and interest to

play with her" (Laragh 44) . An immediate friendly response to a

strange nine year old boy was also shown by Alison (54 wks).

Three of the infants regularly spent time with other infants or

children. While her mother worked, Alison spent one day and one

afternoon each week with a boy one day older than herself and his

mother. The subject's mother reported both her own observations and

those of her friend, the boy's mother. At the beginning of the

study Alison and her friend, Alexander, were described as taking a

great deal of interest in each other, grabbing each other's hands,

touching each other's faces and usually keeping close together

(Alison 30).

As they grew older their play changed substantially. Alexander who

could pull himself up to stand, reached Alison's shoes on a chair,

gave them to her and they both laughed (Alison 46). At the next

session the mother reported that they each showed off their "tricks"

to each other with "always one doing and the other watching".
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Alexander was very interested in Alison's shoes which were different

from his own and she was seen to give them to him. At meal times

they were fed in turn and the one being fed gave pieces of food to

the other (Alison 50). In the final session the infants were

described as copying each other racing around and shrieking, as

well as following each other, sharing toys and playing games of

alternate banging and vocalising. The other infants who regularly

saw other children behaved in similar ways with their friends,

offering or passing each other toys (Laragh 44 and 54), following

and both blowing on whistles (Eliza 53).

9.3.8 Animals, television images and pictures - Three of the

infants were reported to like animals and show special attention

to them. One mother reported that the infant's vocalisations

changed on seeing the cat, becoming more excited (Vanessa 34).

Another infant called to the cat in a high pitched voice like the

adults did and grew excited when she saw a dog in the street or on

television (Alison 54). Vanessa and Laragh both played with their

cats. Vanessa (50 weeks) waved a piece of string in the same way

that her mother.did for the cat to chase. As well as throwing

paper balls for the cat to chase (44 weeks), Laragh (49 weeks) and

her cat created an alternating game with the infant pushing a

piece of carpet out of the window and the cat clawing it back in

again. This was reported as lasting for three or four rounds.

Television was also a source of interest for some of the infants

(including Eliza 47), with one infant particularly enjoying some of
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the children's programmes (Laragh 54). Another infant waved when

she saw crowds or a dancer waving his arms and also called out

excitedly when she saw a cat or dog on the screen (Alison 46 and

54).

At the end of the study, picture books, catalogues, greetings cards,

photographs and posters were of great interest to all the infants.

They enjoyed looking at books and one infant was reported as

spending fifteen minutes, longer than she spent with any toy,

looking through a magazine (Vanessa 52). Another infant as well as

looking at a catalogue for babies' and children's clothes and toys

(Laragh 54), enjoyed being told the names of family members in

photographs (Laragh 55).

9.3.9 Infant personality - The mothers' reports indicate that at

the end of the study they perceived the infants to make expressions

of will which they had not reported earlier in the study. Laragh

(55 wk), Alison (52 wk) and Vanessa (52 wk) were described as being

"determined" or having "a will of her own", while Alison (54 wk)

was reported to have "purpose". Also three of the infants were

described as showing temper when they were not allowed to do what

they wanted (Laragh 54, Eliza 53 and Ann 52). Both Alison (50 wk)

and Eliza (47 and 53 wk) were described as becoming "intelligent".

9.4 DISCUSSION

The mothers' reports show that they perceived major changes in their
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infants' social and emotional behaviour. The infants began to

engage in cooperative behaviour by seeking help, assisting with the

mother's activities and following directives, as well as using

other communicative actions about objects, like pointing, giving

and showing and performing displays to attract the mother's atten¬

tion. The mothers' descriptions of the infants at the end of the

study as being determined or purposeful suggests that they perceived

the infants to have new abilities to be effective in achieving

their aims. During the study it appears that the infants began to

take an interest in other people's attentions and actions, even

those not directed at them and they were strongly inclined to

participate, thus creating new opportunities for further cooperation.

It is not clear what the infants' conceptions of the mothers'

behaviour were. However they were apparently attentive to the

mothers' expressions of agency and perceived them as actions that

the infants themselves could also try to do and so they had oppor¬

tunities to develop elementary conceptions about the cultural uses

of objects.

The mothers' accounts indicate that during the course of the study

they perceived the infants to have new conceptions of other people

that took account, not only of personal agency, but also of

emotions and attitudes. The infants not only took from the mothers

ideas about how to use objects, but also sought to establish their

attitude towards the infant's own behaviour and towards other

people. It appears that the infants acted as though the mother's

actions and attitudes were significant for their own behaviour and
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they were receptive to her intentions and emotions in relation to

other people as well as themselves and physical objects. Lewis and

Feiring (1981) in a study of fifteen month olds' reactions to

strangers, also found that infants were influenced in their social

responses by the way they had seen their mothers behave. They

communicated more with the stranger that they had seen the mother

talking and smiling to, than they did with the stranger with whom

the mother did not interact.

The reports of the infants' differential social behaviour are

confirmed by the findings of Lewis and Brooks (1975) that infants

at the end of the first year distinguish between different aged

subjects. Further research would be needed to establish how these

discriminations develop. However, the accounts of the infants

giving objects to and imitating other infants of similar age are

important, as they indicate that the infants did not require an

adult to support these types of interactions and that they per¬

ceived another infant as an appropriate partner. Some of the

infants also played with household pets. This and their attention

to both animals and people on television and in books indicates a

general high awareness of and interest in the bodies and actions of

animate beings.

The mothers' reports confirmed that the infants cooperated in a

variety of everyday circumstances with a variety of partners and

this cooperation increased during the period of the study. Thus

indicating that the beginning of cooperative action was part of a
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development in the infants' communication and was not created by

the conditions of laboratory study. In addition, they described

important social and emotional changes at the end of the first year

which give important information about the growth of interpersonal

understanding and could provide fascinating though difficult areas

for further research.
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CHAPTER TEN: DISCUSSION OF PERSONAL AGENCY IN COOPERATION AND THE

IMPLICATIONS OF COOPERATION FOR EARLY DEVELOPMENT

10.1 SUMMARY OF RESULTS

The results of this study confirm that cooperation in the form of

giving and complying with simple gestured directives began to be

used by the infants at the end of the first year. All the

infants responded to the mothers' directives in communication with

objects and four of them did so in person play while the same four

also issued directives to their mothers. The appearance of

cooperation was accompanied by other changes in mother-infant

communication. When older, the infants began to perform actions

on objects to attract and keep the mother's attention, and they

reduced their tendency to take up the object the mother was

handling and then act on it in a manner irrelevant to the mother's

action. The mothers showed corresponding changes in their

behaviour, increasing the number of directives they gave as the

infants grew older and in the teaching condition, changing their

strategy of teaching by reducing the frequency of demonstrations

and impositions in favour of instructions. Examination of the

data led to the conclusion that of four alternative explanations

for the onset of early cooperation, social learning theory,

observational learning theory, symbolic interactionism and the

theory of innate infant intersubjectivity, the last was consistent

with the findings of this study.
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The suggestion made by the theory of infant intersubjectivity that

the changes seen in communication with objects were part of a

general change in the infants' conception of communication, was

supported by finding parallel developments in person play. The

younger infants were predominantly concerned with touching the

mother, simple control of her movements or touching her hand as

she poked or tickled the infant or made entertaining displays.

When older, the infants exerted greater influence over the course

of play by making displays themselves and matching, adding to or

opposing the mothers' play actions. Early cooperation was

apparent in infants giving and complying with directives for

particular play actions and was specifically important in the

expressions of complementary play.

The infants showed that they did not depend on their mothers to

construct their communication. When the mothers were socially

restrained, the infants emitted similar actions trying to initiate

communication and direct the mother's attention and action as they

had used when the mothers were fully interacting social partners.

Overall the mothers tended to initiate communication and the

infants to terminate it and, while there were marked changes in

the content of the communication over the period of the study, the

pattern of initiation, termination and turn-taking, as well as the

duration of communication sequences, was established before these

communicative developments occurred. However, the infants adapted

to the mothers' social restraint and in that situation increased

their tendency to initiate communication.
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The infants tended to mark selectively their directives, displays

and imitations with looks at the mother's face, smiles or

laughter, indicating that they conceived these new types of action

to have implications for the mothers' actions. The mothers'

reports indicate that at the same time as the infants were seen to

comply with directives, issue directives and perform displays in

the laboratory, the infants also showed similar changes in their

communication in their everyday activities at home. Overall the

results confirm the proposition that at the end of the first year

the infants were going through an endogenous change in their

intersubjective understanding of persons, which was expressed in

and supported by appropriate interactions with the mother and

other people.

10.2 THE NATURE OF INFANT COOPERATION

In discussing the nature of infant cooperation, theory and evidence

from cognitive developmental psychology may help to clarify the

relevant issues. Of particular importance in studying this topic

is Piaget's (1954) study of infant causality in which he used the

concept of "efficacy" referring to the feelings of effort and

longing that accompany action and of "phenomenalism" which refers

to the temporal contiguity of two events indicating that one caused

the other. According to Piaget, efficacy eventually leads to

psychological causality, i.e. the sense in a self aware individual

of causing one's own actions through volition. Phenomenalism
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becomes physical or objective causality, the causal action of one

object on another through spatial contact. However, this level of

refinement is a long way in the future for the young infant as in

the early stages of the sensorimotor period, efficacy and phenome¬

nalism are intricately mixed so that the infant locates the cause

of events in his own activity. Piaget considered that the infant

"seemed to see in the movements of things only
events in which he himself participated" (p.269)

It is not until stage 4 that the infant begins to differentiate his

feelings of efficacy from external events and so begin to conceive

of forces separate from his own. An infant can now

"set in motion an intermediary capable of
producing a (desired) result" (p.203)

and moreover he

"attributes to someone else's body an
aggregate of personal powers" (p.261)

Piaget suggested that the activity of another person makes the

greatest contribution to the infant attributing causality to the

external world, and he found that the stage 4 infant is no longer

acting on someone else's body as inert matter to achieve his own

result. Rather he is using gentle pressure or touch to evoke a

repetition of something he desires.

Piaget considered that imitation is crucial in the differentiation

of efficacy and phenomenalism
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"because through imitating someone else the
subject succeeds in attributing to his model's
action an efficacy analogous to his own" (p.318)

This emphasis on imitation keeps to a minimum the influence of

other people on the infant's development of causality because it

ignores other forms of communication, including displays and

cooperation described in this study and also because imitation

itself is not necessarily communicative, but may be a solitary

activity performed for the person's own interest or pleasure.

Piaget's categories of psychological and physical causality also

seem to ignore the influence of other people as causal agents and

give an impression of individuals largely isolated from each other,

but well adapted to self examination and to understanding the

physical world.

It appears curious that such emphasis should be placed on physical

causality as it is only rarely that events in an infant's world

occur without a personal initiator. Apart from events like the

movements of sun, moon and stars, changes in the weather and air,

water and earth movements, most of the things that happen in the

everyday life of a young child are set in motion by persons or

animals, i.e. animate beings. The events reacted to by Piaget's

children were created by Piaget himself and even he acknowledged

the influence of animism in the young child's thought (1973).

When discussing the communicative change at the end of the first

year, Bretherton and Bates (1979) point out that there is a quali¬

tative difference in an infant using a tool to achieve an end
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(e.g. pulling a string to get a toy) and directing a person to do

something (e.g. instructing the mother to give a toy). This

difference lies in the distinction Aristotle made between "effi¬

cient" and "final causality". The chisel is the efficient cause

in making a statue, while the final cause is the plan in the

artist's mind. They suggest that the infant, in coming to use

causality in his communications, has to come to understand that

the plans and intentions of persons are final causes. This

emphasises the importance of trying to understand another person's

communicated intentions, a conception that goes beyond and

incorporates Piaget's proposals about the role of imitation in

the development of causality. So it appears that in understanding

cooperation it is important to consider fully the infant's under¬

standing, both of his own agency and that of other people.

10.3 THE INFANTS' UNDERSTANDING OF PERSONAL AGENCY IN

COMMUNICATION

A picture of the growth of understanding of causality as expressed

by people, i.e. personal agency, may be obtained by analysis of the

communicative behaviours of infants. In this study, both mothers

and infants used several clearly identifiable forms of communica¬

tion that define their agency with respect to their partners and

they reciprocated by adopting complementary roles in engagement.

These behaviours reveal the structure of the infants' conceptions

of personal agency, both their own and that of other people (Table 10.

1). The infants' own expressed agency at this time is not confined



TABLE 10.1 THE DEVELOPMENT OF THE INFANTS' CONCEPTION OF PERSONAL AGENCY AS EXPRESSED IN COMMUNICATION

42 wk 54 wk

Age approx approx >

A. Display of agency 1. Mother as leader

e.g. "showing off",
object displays,
touching

% &!
(L)

I perceives focus
and effects of
M's actions

2. Infant as leader

I perceives that
his own actions
attract or

please M

-V

"S

B. Self-induced transfer 1. Mother as leader
of agency

e.g. imitation,
assistance, matching
and opposing play
actions

I I
or

I receives feed¬
back from M's
action that his
actions have

predictable out¬
comes which M
can perceive

2. Infant as leader

I perceives that
M's actions have

predictable out¬
comes with which
he can join in

7"

"©j; l ©
© ©M

C. Other-induced transfer 1. Mother as leader
of agency

e.g. giving and
complying with
directives

"© l(T)
( □ in

© ©
or

*■,© "'©
VF) (7)^

I perceives that
M has plans for
his action which
he is able to

fulfil

2. Infant as leader

I perceives that he
can create plans —

for M's action

© = Leader in communication
© = Follower in communication
| | = Object

"N = communicative action on object

))

a.b.

personal display or body movement

perception of action

communicative gesture

sequence in time



to manipulations of the physical world, but is shown to others in

forms of social play which use metacommunications to regulate

interpersonal understanding and intentions. By the end of their

first year, all of the infants had taken both the actor and

recipient positions in most of the patterns of personal agency in

communication, both in communication with objects and in person

play.

The results show that in the period of study, the infants went

through three steps of advancement in their understanding of

personal agency as expressed in communication. From the earliest

session the infants had been responding to the mothers' displays

of agency by watching and sometimes laughing (Table 10.1, Al).

They had also been the recipients of the mothers' actions of imita¬

tion and assistance (Bl), thus possibly receiving feedback about

both the equivalence of the effects of the mothers' and their own

actions and also about the ability of another person to understand

the infant's own intentions. Also, from the first session, the

mothers made unsuccessful attempts to direct their daughter's

action by giving directives (CI). However, as yet the infants 1

attempts to join in with the mother's action were not guided by

her.

An advance in understanding of personal agency was apparent as

the infants gradually started to influence the mothers by attrac¬

ting them to watch their displays (A2). At the same time the

infants started taking over the mothers' plans of action in both
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self-induced (B2) and other induced (CI) transfers of agency. It

was not until they were approximately one year old that some of

the infants showed a further advance in understanding personal

agency when they combined their knowledge about influencing the

mother and about transfer of agency through communication in

attempts to get the mother to take up the infant's own plan of

action (C2).

Earlier it was suggested that in dealing with the infants' use and

conception of intentionality the question at issue was not at what

age an infant became intentional. However, it is necessary to

clarify the changes in an infant's intentional functioning. The

steps in conception of personal agency seen in the communication

of infants with their mother constitute new forms of intentionality.

The infants were developing from being selectively attentive to

their mothers' actions to a condition where they set out to

attract the mothers' attention and also take up her plans as

expressed by her actions. Some of the infants showed more complex

intentionality at one year by creating and communicating their own

plans for the mothers to follow. Thus fully reciprocal gestured

cooperative behaviour was apparently the most advanced form of

intentionality expressed by the infants in this study. These

evident changes in interpersonal intentionality suggest that at

the end of the study the infants may have been beginning to perform

"acts" as defined by Harre (1982) as their directives and displays

depend for their effect on the way they influence another person

and are not solely related to the infants' own intentions. By



the form of their behaviours and their attempts to address them

and monitor the mothers' reactions, it appears that the infants

did have intentions to produce particular effects in their

mothers. However, the performance of "acts" was still at a very

rudimentary practical level and did not employ conventionally

agreed forms, but depended for their effect on a generative

communicative ability in a jointly established context for action

The changes in agency expressed in communication require compre¬

hension of the logic of action. Particular events have to

precede others and so the infants must have some knowledge of the

necessary order of actions. The infants also had to allocate

responsibility for action to the initiating agent. This was as

yet at an elementary level, but the infants were now able to

integrate their intentions with those of their mothers in a funda

mentally new way. Bretherton and Bates (1979) discussing this

point, suggested that the infant must develop what Premack and

Woodruff (1978) have termed "a theory of mind" in which the

infant imputes mental states to himself and to others. However,

Bretherton and Bates believe that this is not sufficient and that

"the baby must realize that she can interface
her mind with that of a partner or develop a
theory of interfacing minds" (p.89)

This restates Trevarthen's conception of intersubjectivity except

that he would not attribute to the infant anything so self¬

consciously rational as a "theory".



Bretherton and Bates have suggested that

"the child in order to communicate intentionally,
must understand first himself and then the
partner as final causes" (p.89, author's italics)

It is not clear by what criteria they would judge the infant's

understanding of final causes other than in the way he expresses

these concepts in communication; in which case the order they

give for the development of this understanding is not in agree¬

ment with the findings of this present study. The infants were

directed by their mothers before they gave directions to their

mothers. Also they responded to the mothers' displays before

they performed displays themselves. This discrepancy with

Bretherton and Bates' position presumably arises because they did

not look for evidence of infants fulfilling directions from

other people, but focused attention solely on infant initiated

action.

The finding that the infants initially took the responsive or

recipient role in communication suggests that they may be able to

develop understanding of the leader's role by observing the

mother. This observation could, through the infants' inter-

subjective understanding, allow the infant vicarious experience

of the leader's role at the same time as he is experiencing the

direct effects of the mother's communicative action. It would

appear that an intrinsic growth in the mechanisms of interpersonal

understanding of agency gives the infant new ways of "standing in

the shoes" or "entering the mind" of other people at the end of
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the first year. Their understanding is, of course, not nearly as

comprehensive as the interpretation placed on one adult's action

by another adult, but it permits the infant to perceive in an

elementary way the communicative and cooperative intentions

expressed by the mother.

It is important to note that in this study the infants did not

change all their communicative behaviour to those showing the

more sophisticated forms of attracting the mother's attention,

imitating or engaging in cooperation. The majority of their

communicative actions with objects continued to be those of taking

up the object the mother was handling and then acting on it in a

manner irrelevant to the mother's action. In social play the

infants frequently touched the mother's active hand without

adding to the course of play. This indicates that the mother's

action was attractive to the infant even when it did not specify

the infant's action. It could be that these apparently simpler

infant behaviours show principles of general attention to other

people's activity and desire to become involved in it, which is

characteristic of human curiosity. This attention to other people's

action could provide a basis for development of the understanding

of personal agency and may be seen in the curiosity of adults as

they watch novel actions or examine objects and equipment and try

to work out how an effect is achieved.

The infant who at one year has begun to cooperate with the mother,

has not, however, become fully compliant. At about fifteen to

eighteen months of age infants show strong negativity and resistance
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to other people's wishes (Spitz, 1957) and researchers have found

that infants of this age are difficult to test because they do

not cooperate with the testers (e.g. White and Watts, 1973). When

younger, the infants showed they could attend to or ignore the

mother's attempts to attract their attention, so it appears that

the older infants too choose when they will cooperate. As their

understanding of agency grows, the infants apparently are able to

assert their personal will and cooperate or resist in more complex

ways.

The results of this study into the gestured communication of

infants show interesting parallels with Halliday's (1975)

description of early language use. In a study of one infant, he

found that the infant showed a rapid change at about sixteen-and-

a-half to eighteen months. The infant began to take on distinct

communicative roles in his use of language and to engage in spoken

dialogue. At this time the child started to reply to a question

with a spoken answer and to respond to a command, not only by

obeying the instruction, but by verbalising his action. He could

continue a conversation by adding his own contribution and he

began to initiate spoken dialogue.

This change in the use of vocalisations half way through the second

year is very similar to the changes shown by the subjects in this

study who began to communicate using gestures about objects and

actions. They began to respond to and give gestured commands for

objects and actions and also continued a game by making their own



contribution. In taking on different communicative roles, both

responsive and initiatory, they began to engage in non-verbal

"dialogues" about objects and actions. Thus it appears that

infants begin to show reciprocity in gestured communication about

objects and their body movements before they have any spoken

language or have at best very little speech. Then some months

later, these gestured communications can be replaced or expanded

by spoken language. However, there are many questions about the

relationship between gestured and spoken communication at this

early age that provide a fruitful area for further research.

Personal observation suggests that adults very rarely use coopera¬

tive gestures on their own, though they are often used in combina¬

tion with language. The cooperative gestures used by mothers and

infants, e.g. "asks" for or "offers" an object or "indicates a

locus", are the same as those used between adults appearing to

indicate that these gestures show little change during development.

Similarly, the actions used in social play, like tickling, poking

and showing off, also appear to continue with little change, being

used in play between children, adult friends and lovers, as well

as by parents with their children. However, over the years of

development the meanings and intentions of cooperative gestures

and play activities also come to be expressed in alternative

communicative forms, e.g. spoken and written language or formal

games with rules, and it appears that after the first year the

major development of cooperation uses these communicative forms

rather than non-verbal gestures.



186

10.4 IMPLICATIONS OF AN INTERSUBJECTIVE UNDERSTANDING OF

COOPERATION FOR INFANT PSYCHOLOGY

10.4.1 The structure of intersubjective knowledge and symbolism.

The finding that the infants did not precisely duplicate the

mother's actions when using the new communicative forms gives indi¬

cation of the intrinsic structure and autonomous functioning of

the infants' intersubjective mechanism. From the outset they did

not focus on the detail of the actions, but seemed to relate to

the nature of their communicative effects, i.e. to attract or keep

attention, to entertain, to share an interest, to demonstrate the

ability to imitate, to enlist help or cooperation.

Lock (1980) points out that infant gestures are a simple form of

symbolic communication. These gestures are not entirely arbitrary

symbols as they are founded on innate anatomical relations to

psychological or behavioural effect. They are similar to the

orienting or manipulative movement that they designate. However,

if indeed the infant's intersubjective understanding is organised

around general principles for creating different types of

communicative effect, then this could provide a basis for subse¬

quent development of symbolism. The infant's intention to attract

the mother or involve her in the infant's own plan can be achieved

through a variety of gestures or actions. This shows differentia¬

tion between the intention and the form of expression, and the

relation between these is to some extent arbitrary as a number of

expressions may serve the end of engaging the mother in a particular
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way. Social play is a striking example of this principle when the

playful metacommunication gives a different meaning to an "attack"

from that given to it by the form of the action alone. There is

a distinction between the act, physical assault, and the under¬

lying interpersonal meaning of affectionate intimacy which

indicates that the infants may have some primitive understanding

of the relation between serious and non-serious interpersonal

activity that may be a precursor of later make-believe or pretend

play.

10.4.2 Intersubjective understanding and knowledge about the

physical world - There is in psychology a view that infants have

abilities to understand people and interact with them separate and

distinct from abilities to understand and use physical objects,

e.g. Bretherton and Bates (1979) who suggest there is a distinc¬

tion between social and non-social tool use, and Lock (1980) who

distinguishes between individual and social objects. However, it

is not clear in which way an object may be non-social or indivi¬

dual, as most of the objects in the human environment are created

and given meaning by culture and are not purely physical. Even

for adults, knowledge about the physical world is in terms of the

culture's beliefs and philosophical ideas.

Objects have meanings and functions defined by culture which the

infant sees expressed in the actions of adults. The infant who has

begun to understand personal agency can begin to learn about the

cultural uses of objects by watching adults and by engaging with
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them in joint tasks. In this way the ability to understand personal

agency provides the infant at the end of the first year with a new

psychological tool for understanding the physical world as it is

employed by other people. Support for this argument comes from evi¬

dence that in their solitary activity with objects, infants show

socially or culturally defined ways of using objects (Uzgiris, 1976;

Fenson et al, 1976). This change apparently is stated to occur in

stages 4 and 5 of the sensorimotor period, i.e. towards the end of

the first year when the infants in this study began to cooperate.

Both academic research and educational practice have tended to

emphasise the individual working on his own. However, evidence for

the inherent cooperation in learning comes from the finding that

pairs of children playing and doing intelligence tests reach a

higher intellectual level than either on their own (Sylva et al,

1980; Glachan and Light, 1982). Thus it appears that cooperating

and sharing ideas may be of value in developing conceptual under¬

standing in childhood as well as infancy.

10.4.3 Intersubjective understanding and knowledge about the

social world - This study shows that the infants had a new under¬

standing about agency both in the use of objects and in body move¬

ments. The former is clearly important in understanding the vast

range of cultural artefacts and constructions, while the latter

introduces the infant to the cultural significance of his own body

and relations with other people. At the end of the first year, an

infant usually begins to show independence by assisting in his

physical care, e.g. feeding himself and helping to dress, and
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starts to use a culturally defined form of greeting by "waving

bye bye" (Illingworth, 1980). He is applying his new understanding

of personal agency by joining in these everyday activities in a

manner that shows some understanding of the desired goal.

A frequently studied aspect of the relationship between mothers

and infants at about eight to nine months is the infant's distress

and fear when the mother leaves the room and a stranger approaches.

A variety of explanations has been offered for this phenomenon.

Berlyne's incongruity hypothesis (1960) has been applied to this

issue by some cognitive psychologists, e.g. Schaffer, 1966 and

Kagan, 1970 . However, in discussing this, Lewis and Brooks (1974)

point out that discrepancy leads to general arousal and cannot

account for the infant's fear. Further, the incongruity hypothesis

does not consider the interpersonal meaning of the event for the

infant.

Lewis and Brooks (1974) have discussed the importance of the

child's concept of self in his reaction to strangers. They point

out that this involves not only a differentiation between self and

other, but also the development of a categorical self based on

categories which the infant uses to distinguish between people.

They found that strange adults are frequently responded to by

fear, while strange children are treated in a friendly manner and

they suggest that the infant perceives the adult as very different

from himself and the child as similar and so less threatening.

Further work (Lewis and Brooks, 1975) has led them to confirm



that the youngest infants they studied, aged ten to twelve months,

were already beginning to discriminate between persons of

different ages and to show visual preferences for those of the

same age and sex as themselves.

Support for the notion of a new conception of self at the end of

the first year comes from studies of imitation. Piaget (1962)

suggested that it is not until stage 4 of the sensorimotor period,

i.e. from around eight months of age, that infants imitate facial

expressions, actions which they cannot see themselves perform.

This Piaget argued is the earliest evidence of representation in

infants. However, Moore and Meltzoff (1978) have challenged this

position as they have found evidence of infants imitating facial

gestures in the first few weeks of life and they argue that this

shows that very young infants are capable of representation.

Moore and Meltzoff go on to suggest that the increase in imitative

activity that Piaget identified at the end of the first year

indicates a new self-representative function by which the infant

"realizes that when he imitates another person,
he looks like the other and the other looks
like him" (p.157, Moore and Meltzoff's italics)

However, this would require not only a new representation of self,

but also of others.

The growth in understanding of personal agency intimately involves

the distinction between self and others, not only in identifying

agents, but also in having some expectation of their actions.
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The infant has become aware that other people may have intentions

that affect him. In normal circumstances his mother's reaction

to each social situation may be important in creating values and

attitudes about the infant's relationships to other people, indica¬

ting some to be close friends and others more distant acquaintances.

The mother's absence means that the infant does not have her to

give meaning to a new social situation and he may feel threatened

by the uncertainty of his relationship with a strange person and

by not knowing what behaviour to expect from that person.

This interpretation of infant fear of strangers is supported by

the suggestion that from about ten months of age, other persons'

interpretations of a situation can affect an infant's response

to it. Infants have been found to use social referencing adopting

the mother's response when strangers are present or when handling

unusual objects (Lewis and Feiring, 1981 and Feinman, 1982).

Further developments in understanding the social world by taking

on the attitudes of other persons are apparent in the second year

of life when children have been found to be concerned with devia¬

tions from standards presumed to be disapproved of by adults.

Kagan (1981 and 1982) discusses the attention that children from

eighteen months of age pay to damaged toys or objects like clothing

or furniture and the sensitivity they show to parental prohibitions

and having dirty hands or clothes. Such findings confirm that the

infants perceive and place value on the mothers' intentions as

expressed in their actions and communications and use these to

guide their own actions.



10.5 THE ROLE OF COOPERATION IN HUMAN LEARNING

In growing up the human infant has several ways of learning about

the world he lives in. He depends to some extent on imitating the

actions of others and on experiencing the consequences, both social

and physical, of his actions. Theories advancing these forms of

learning have emphasised the important effect of other people on

the infant's learning, yet they have failed to take account of the

attempts that the infant himself makes in trying to understand and

communicate and have not considered that from the end of the first

year he may engage in cooperative action and use this as a means of

learning about his world. While in order to communicate the infant

requires that other persons make attempts to understand his actions

and give feedback on them by replying appropriately, it is not the

adult's interpretation alone that is responsible for inducing change

in the infant's understanding of other people. Of critical impor¬

tance appears to be his own receptivity to other people's actions

and responses. It is apparent from this study that these theoretical

explanations have not addressed the issue of the necessary two-way

communication in "social conditioning", "observational learning" and

"interpretation by adults" and that the phenomena they claim to

explain require to be reformulated in intersubjective terms that

recognise the developing child's conception of his own actions,

interests and emotions and those of other persons.

In theories about human evolution, the development of the opposable

thumb, bipedalism and increased intellectual abilities are con¬

sidered turning points in human prehistory as they allowed our
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ancestors to begin making and using tools on which survival came

to depend (Mayr, 1963 and Young, 1962). In contemporary human

infancy the beginnings of tool-use, i.e. handling objects in a

manner defined by their functions, occurs at the same time as

infants cooperate with other people. It appears that these two

important human psychological characteristics, an ability to mani¬

pulate intelligently and a cooperative awareness, are intimately

interrelated. The earliest form of communication about the world

centres about the use of hands both in demonstrating ideas about

objects and in gesturing a greeting or a request for assistance

from another person.

While it is only possible to conjecture about the relationship

between tool-use and communication in evolutionary history, it seems

likely that tool-use alone cannot explain the particular evolution

of man, but that cooperation about tool-use may have been a critical

development. Barnett (1973) has suggested a new name for man, "homo

docens" (man the teacher), drawing attention to the fact that

teaching is a distinctive and pervasive human characteristic

necessary for survival as culture (clothing, shelter, food prepara¬

tion, courting, etc.) is transmitted by one generation passing

experience and skills to another. The prolonged period of imma¬

turity in human ontogeny characterised by play and close involve¬

ment with adults in instructional interactions (Bruner, 1972) is

clearly essential for successful mastery of cultural practices.

It appears that at the end of the first year of life there is an



important development in the preparedness of the human infant to

begin learning from other people about his social and physical

world. He becomes both responsive to instruction and also able

direct another person's agency through which he can further

explore the significance of objects and events. So his inter-

subjective motives for cooperation apparently make him both a

willing and active pupil and he starts to improve and embellish

ideas about the world by sharing them with others.
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APPENDIX A. CATEGORIES FOR CODING THE COMMUNICATION OF MOTHERS AND

INFANTS

Note: (M) refers to actions used by mothers only, (I) to actions used
by infants only and (M + I) to actions performed by either.

1. COMMUNICATIVE ACTIONS ABOUT OBJECTS

Group 1: Takes up the other's interest

1. Follows in manipulation - Grasps or touches an object which
the other is handling or has been handling immediately
before (M + I)

2. Takes spontaneously - Removes object from other's hand
without it having been offered (M + I)

3. Takes - Following the mother offering an object, the
infant takes it (I)

4. Reaches other's activity - The infant leans and reaches to
a toy the mother is handling out of reach of the infant (I)

5. Manipulates to follow interest - Mother handles the object
which the infant is looking at but not touching (M)

6. Shows interest - Mother leans forwards looking at what
infant is doing (M)

Group 2: Controls and resists the other's action

7. Regulates object for own purpose - Acts on the toy which
the other is handling, trying to assume control of it and
uses the toy in a manner unrelated to the other's activity
(M + I)

8. Regulates to assist - Acts on the toy which the other is
handling, trying to assume control of it and uses it to
perform a similar action to that which the other had been
trying to perform (M)

9. Imposes an action - The mother moves the baby's arm and
hand to perform an action on an object (M)

10. Refuses - Following the mother's attempt to regulate or
impose the infant drops the toy to resist the mother's
control (I)
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11. Removes hand - Pushes away the partner's hand to gain
access to the toys or to clear a space (M + I)

12. Withdraws object - Following or in anticipation of the
mother's attempt to regulate or impose the infant holds
toy away from the mother (I)

13. Restrains - During infant's vigorous activity the mother
using gentle force tries to contain the infant's move¬
ments (M)

Group 3: Supports and accepts the other's action

14. Assists - By moving or holding objects, the mother helps
the infant to continue or complete an action (M)

15. Completes action - Mother performs action that infant has
tried but failed to perform herself (M)

16. Anticipates action - By following infant's interest the
mother expects the infant to perform a particular action
and moves the toys to match this expectation (M)

17. Structures toys for infant's purpose - Mother changes the
arrangement of toys so that the infant on handling them
will be likely to perform a transformation that the
infant had clearly been trying to perform but was unable
to achieve. There is no attempt to direct the infant's
action, so the infant in performing the transformation is
not following the other's instruction or accepting her
assistance, but only following in manipulation (M)

18. Structures toys for own purpose - Similar to 16 above but
this time the mother is arranging the toys for a trans¬
formation of her own choosing and not an action the
infant was trying to perform (M)

19. Accepts assistance - The infant completes an action which
the mother is assisting. The infant's activity is
interrupted while the mother arranges the objects (I)

20. Acquiesces - The baby does not resist the mother's
attempt to impose an action and contributes to that action
CI)

21. Releases - Gives up a toy that the partner has been
trying to regulate or take, so giving the other sole
possession (M + I)



Group 4: Directs other's attention and follows attention

22. Performs object display - Taps, rattles or moves a toy
to create an interesting event with a toy the other is
already looking at (M + I)

23. Object approach and retreat - Moves toy nearer infant
and then away. . Often the action is dramatised by
erratic or rhythmic movement (M)

24. Hides and reveals object - Conceals a toy from the
infant's view generally holding it under the table and
often tapping it when hidden, then shows the toy (M)

25. Seeks - The infant searches for the toy, leaning or
stretching and reaching to find it in response to 24 (I)

26. Provokes using object - Infant performs an action with
an object aimed at eliciting a controlling reaction
from the mother (I)

27. Touches with object■ - Touches part of the other's body
with a toy (M + I)

28. Changes configuration - Mother alters arrangement of
toys illustrating their possible relations, but does
not try to get the infant to perform a particular
action (M)

29. Makes toy available - Mother brings object into
infant's reach often renouncing control of it (M)

30. Offers object - Holds out an object to the infant and
persists to encourage taking or does not resist when
the other takes (M)

31. Gives spontaneously - Puts object into other's hand or
mouth without request (M + I)

32. Indicates an object - Taps, moves, shows or touches an
object which the other is not looking at in an attempt
to direct the other's attention to it (M + I)

33. Indicates distant object - The infant leans and reaches
with one or both hands towards an object out of reach
indicating her interest in the object. The infant is
not trying to reach the object for herself as she is not
at full stretch (I)

34. Points to object - With index finger extended indicates
an object (M + I)

35. Points to own activity - With index finger extended
indicates own activity on object (M + I)
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36. Points to other's activity - With index finger extended
indicates other's activity on object (M + I).

37. Follows point - Looks in direction indicated by other's
point (M + I).

38. Follows gaze - Moves head and/or eyes to look in same
direction as other (M + I).

Group 5: Demonstrates and imitates

39. Demonstrates - The mother having attracted the infant's
attention acts to show a transformation of objects that
she wants the infant to copy (M).

40. Imitates praxic action - Immediately following the
partner, performs a similar action with objects some¬
times in response to 39 (M + I).

41. Mimes demonstration - The mother performs an action
with an imaginary object, wanting the infant to perform
that action on a real object (M).

42. Imitates mimed action - Immediately following the
mother's mimed demonstration the infant performs a
similar action on an object CI)•

43. Repeats imposed action - Immediately following the
mother's imposition of an action on an object, the
infant performs a similar action spontaneously (I).

Group 6: Gives directives and complies with directives

44. Indicates a locus - The mother points or touches to
draw attention to the inside of a receptacle in an
attempt to get the infant to place there an object
she is already holding (M).

45. Indicates a further object - The mother points or
touches to draw attention to a toy in an attempt to
get the infant to repeat an action she has just per¬
formed, placing a toy inside a receptacle, with
another obj ect (M).

46. Indicates an action with an object - By gestures one
person tries to get another to perform a particular
action with objects other than those described in
categories 44 and 45 (M + I) .



47. Demonstrates and invites imitation - Following her
demonstration of a praxic action, the mother holds
out a toy to the infant suggesting that the infant
copy the action (M)

48. Invites imitation - The mother reacts to an action of
the infant's and the infant then holds out the toy
for the mother to perform a similar action (I)

49. Offers object - Infant holds out object to the mother
and persists to encourage taking (I)

50. Asks - The mother holds out her hand for an object to
be placed in it before the infant offers the object (M)

51. Complies - Acts according to other's directive
immediately following the directive (M + I)

PERSON PLAY

52. Performs hand display - Moves arms or hands to create
an interesting or attractive activity for the other to
watch, e.g. claps, waves, raises arms, taps table
CM + I)

53. Hand approach and retreat - Moves hands dramatically
towards the infant and then away (M)

54. Hand approach and touch - Moves hands dramatically
towards the infant and then touches the infant's hand,
body or face (M)

55. Hides and reveals hand - Having attracted attention to
her hand, the mother then hides it under the table and
shows it again often in another place (M)

56. Performs hidden event- With her hand hidden under the
table, the mother taps or scratches to attract or keep
the infant's attention. This is often combined with

hiding and revealing the hand (M)

57. Performs face or voice display - Pulls face or makes
unusual non-speech vocalisation creating an interesting
or attractive event for the other, e.g. pretends to
sneeze or blows raspberries (M + I)

58. Hides and reveals face - Hides own or partner's face
behind own hands or a tissue and then reveals face

again (M + I)
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59. Provokes - Infant performs a hand, face or voice display
aimed at eliciting a controlling reaction from the
mother (I)

60. Aots on body or hand - Playful actions on the other's
body or hand, e.g. tickling, poking, biting or finger
walking across body (M + I)

61. Aots on face - Playful actions on the other's face and
head, e.g. stroking, blowing, rubbing noses, biting
(M + I)

62. Touches hand - Touches or grasps other's hand (M + I)

63. Touches moving hand - The infant touches or grasps the
mother's hand as she moved it in play or playfully
touched the infant

64. Imposes a body act-ion - Moves other's hand to perform
an action, e.g. clapping other's hands together or
waggling other's finger (M + I)

65. Withdraws - Pulls own hand or face away from touching
or imposing by the other (M + I)

66. Resists - Pushes away other's hand or makes other
attempts against imposition or touching (M + I)

67. Assists other's action on self - Infant spontaneously
adopts appropriate posture to allow mother to perform
an action of touching or imposition, or performs
appropriate action to complete mother's activity (I)

68. Body or hand imitation - Immediately following the
other, performs a similar action with hand or body
(M + I)

69. Face imitation - Immediately following the other,
performs a similar action with own face (M + I)

70. Voice imitation - Immediately following the other,
makes a similar vocalisation (M + I)

71. Indicates other's display - By gestures one person
tries to get the other to perform a particular
demonstrative action (M + I)

72. Indicates other's action on self - By gestures one
person tries to get other to touch in a particular
way or impose an action (M + I)

73. Indicates own action on other - By gestures one
person shows the partner what actions he will perform
on the partner (I)
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74. Demonstrates and -invites imitation - Following her
demonstration of an action to display or touch or
control the infant, the mother points to the infant
or holds out her hands to the infant suggesting that
the infant copy the action (M)

75. Invites imitation - Following her action on the mother
the infant presents her hands or face to the mother for
the mother to perform a similar action on the infant
(I)

76. Complies - Acts according to the other's directives
immediately after directive is given (M + I)

3. PERSONAL ATTENTION AND EMOTIONAL EXPRESSION

77. Smiles - This is recognised intuitively. No attempt
is made to define the facial movements (M + I)

78. Laughs - As for "smiles". Laughter includes vocalisa¬
tion absent from smiling (M + I)

79. Looks at the mother's face - Infant directs gaze to
the mother's face, and mother returns a look by the
infant. (Note - mothers continually shifted their
gaze between the infant's face and their joint activity.
For the purpose of analysing the interaction, only
those instances are included where the mother is

returning the infant's gaze by looking at the infant's
face either before or after the infant turned her gaze
towards the mother) (M + I)

80. Leans towards infant - Looking at the infant's face,
the mother leans towards the infant in a deliberate

attempt to take over the baby's attention (M)

81. Reaches towards mother - The infant leans to the mother
with arms reaching out (I)

82. Complains - The infant makes distressed face and
vocalisations (I)

83. Comforts - The mother holds the infant close to herself
and may kiss the infant (M)

84. Disgust - The mother makes a disgusted facial ejcpression.
This is recognised intuitively and no attempt is made to
define the facial movements (M)

85. Vocal negation - The mother sternly says "No", sometimes
accompanied by head shaking, to stop infant's activity (M)



APPENDIX B. CATEGORIES OF COMMUNICATIVE ACTION COMPARED WITH

THOSE DEFINED IN OTHER STUDIES OF MOTHER-INFANT

COMMUNICATION

1. COMMUNICATIONS ABOUT OBJECTS

Group 1: Takes up other's interest - These are actions taking

up the object of the partner's interest or action and manipula¬

ting it in a manner distinct from and irrelevant to the

partner's action.

This kind of communicative act has been little studied in the

literature on mother-infant interaction. Murphy and Messer

(1977) described the mothers pointing to a toy the infant is

already looking at. Taking has been studied in the context

of give and take routines and has been described as being

dependent on the toy being offered or requested (Bruner, 1977;

Gray, 1978 and Clark, 1978). However in this study it was

found that both mothers and infants on several occasions

spontaneously took an unoffered object from the partner.

Group 2: Controls and resists the other's action - This group

includes all actions aimed at changing the other's behaviour

by force and covers actions both to coerce the partner to

perform a particular act as well as those to counter the

partner's intervention.

Hostility and aggression in children have frequently been
studied (Manning et al, 1980; McGrew, 1971 and Grant, 1969).
However psychologists studying mother-infant interaction have
not paid much attention to negativity and conflict, with the

exception of negative expression towards strangers which has
been widely investigated (Ainsworth, 1963; Schaffer, 1966;
Schaffer and Emerson, 1964; Gewirtz, 1972; Spitz, 1950 and
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Lewis and Rosenblum, 1974). Studies investigating negativity
in the relations between mother and infant include Sylvester-

Bradley (1980), Murray (1980) and Tronick et al (1978) who
have discussed evidence of infants in the first six months

showing visual avoidance of their mothers. Spitz (1957)
described negativity in the behaviour of infants aged fifteen
months. While family violence has recently become an impor¬
tant area for work (Kempe and Kempe, 1978) such a socially

acceptable form of maternal aggression as teasing has been
considered rarely (Trevarthen and Hubley, 1978; Trevarthen,

1979; Aldis, 1975 and Bretherton and Bates, 1979). Also rare

are studies looking at maternal rejection, interference and in-

sensitivity as well as acceptance, cooperation and sensitivity
in non-pathological mother-infant relationships (Ainsworth,
Bell and Stayton, 1974).

While the intention was not to investigate emotional or psycho-
dynamic aspects of the mother-infant relationship, it was none¬

theless found in this study that coercion, negativity and
resistance were important elements in the regulation of joint
action and these behaviours were used by both mothers and
infants. Kaye (1977) in his study of mothers teaching their
six month old infants found one of the strategies used was

"hand tugging" which is equivalent to the category "imposes"
described in this study.

Group 3: Supports and accepts other's action - This group

includes actions joining in with the partner's activity in
order to help and those conceding to the partner's intervention
be it supportive or in opposition.

Whiten (1977) uses a category termed "assists" which he des¬
cribes as the mother "helping the infant towards his own goal
as inferred by the mother" (p.419). In this study there are

four categories in group 3 and one each in groups 2 and 6 which
are covered by Whiten's definition. Group 3 helping actions
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("assists", "anticipates act", "completes act" and "structures
for infant's purpose") are all unsolicited and show the mother

joining in with what she believes to be the infant's plan.
The helping action of group 2, "regulates to assist", involves
the mother physically controlling the infant's activity, while
in the group 6 action the mother is responding to a specific

request for help from the infant.

"Creates possibilities" is another category defined by Whiten

(1977) and refers to "manipulations whereby the mother enhances
the infant's scope for acting on objects" (p.419). He points
out that in many cases it is clear that a particular outcome
is expected. Such behaviours are similar to "mother structures

for own purpose" which was also included in group 3. In these
actions the mother deliberately made it easier for the infant
to perform an action that the mother herself desired. By

arranging the toys so that the infant on handling them would
be likely to perform the desired action, the mother might have
created the circumstances for the infant to discover a relation¬

ship between them through her own action.

Group 4: Directs other's attention and follows attention -

All the actions in this group are concerned with establishing

joint interest, involving both attempts to direct the other's
attention and those to follow the other's direction of attention.

In his study of mothers teaching a praxic action to their
infants Kaye (1977) described the mothers "marking" a toy to

attract the infant's attention to it. This category is termed
"indicates object" in the present study and was used by infants
as well as mothers. In addition in this study a category of
"infant indicates distant object" was used. All the instances
of this action consisted of an infant reaching to toys on the

cupboard behind the mother and well out of the infant's reach,
about six feet away. The infants were not trying to reach the

toys for themselves as they did not stretch out. Nor were they



trying to get the mothers to give the toys as the infants did
not show persistence or use other communicative actions to

induce them to give the toys. The infants appeared to be

trying to share their interest in the toys. These actions are

related to infant pointing described by Bates (1976) . In
addition maternal pointing and infants following pointing has
been studied by Murphy and Messer (1977) and infant "follows

gaze" has been examined by Scaife and Bruner (1975) and
Churcher and Scaife (1982).

Illingworth (1980) includes the item "repeats performance
laughed at" in his developmental assessment procedures. These
behaviours are similar to two categories in this study "performs

object display" and "provokes" which are distinguished by the
form of the maternal response that the infant seems to expect.

Smiling, watching and vocalising are appropriate in response

to a performance, whereas provocation was reacted to by the
mothers trying to discourage or stop the infant acting in this
manner. When using "provokes" the infant was teasing the mother
by playfully opposing her wishes.

Two particular types of display using objects performed by the
mothers were common and so were distinguished as separate

categories. These are "object approach and retreat" and "hides
and reveals object". "Seeks object", the appropriate infant
reply to the second of these displays, is well documented in
infants aged eight months and over (Piaget, 1953; Uzgiris,

1976) .

A category of actions used by the mother, "changes configuration"
is related to "performs object display". The important dis¬
tinction between these two categories is that in the latter the
mother created an exciting, noisey or lively event, whereas in
the former the mother acted to illustrate the relationship
between different toys, assembling them in various combinations.



206

While Bruner (1977) and Gray (1978) describe behaviour cate¬

gorised as mother "gives spontaneously" by placing a toy in the
infant's hand, in this study infants too performed these types

of action. These are not classified as directives as the toys

were placed in the partner's hand or mouth without waiting for
an action denoting acceptance and are distinguished from "offers
objects" in which the infant holds out a toy inviting the mother
to take and waits until she does so.

Group 5: Demonstrates and imitates In this group were

included demonstrations not combined with directives to

imitate and imitations made without an explicit invitation
to do so.

Kaye(1977) found that demonstration was a common action for
mothers teaching their infants a task, Whiten (1977)
described a category of mother "demonstrates" which "comprised
those acts which the infant was intended to imitate" (p.419),
This definition covers two categories used in this study where
the distinction was made between demonstration of an action

the mother wanted the infant to copy ("demonstrates") and a

similar demonstration followed by an explicit directive to
imitate ("demonstrates and invites imitation"), Infant imita¬
tions of the latter were not classified as "imitates", but as

"complies" as the infant was following the mother's explicit
directives. "Demonstrates and invites imitation" and their

compliant replies were classified in group 6 below,

Pawlby (1977) studied imitation in the interactions of mothers
and their infants aged seventeen to forty-three weeks. Her

study looked in close detail at the particular activities imi^
tated and one of the groupings she used in classifying them was

similar to that of "imitates praxic action" used in this study.
It is not clear from Pawlby's account how imitation was defined.
However in the present study only those instances were so cate¬

gorised in which one partner performed a closely similar action
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immediately following the model with no intervening action by
either mother or infant. Consequently problems of identifying

delayed or deferred imitation were eliminated.

A different type of imitation was also included. In "repeats

imposed action" the infant immediately following the mother's

imposition performed a similar action voluntarily. Maratos

(1973) in her study of imitation in the first six months of
life also described imitation of kinaesthetic models in which

the infant repeats a passive movement imposed upon him.

Group 6 - Gives directives and complies with directives -

This group comprised all gestures that specify the partner's
action and those actions that are made in response to such

specification by the partner.

"Mother asks for an object" and "infant gives on request" have
been studied by Bruner (1977) and Clark (1978). Apart from
behaviour in these give and take routines, no examples were

found in the psychological literature of behavioural cate¬

gories of gestured directives by adults and their obedience

by infants. Studies of pre-language communication have
concentrated on the infant's directives to the adult and

investigations of infant comprehension have looked exclusively
at linguistic not gestured communication (de Villiers and de

Villiers, 1978; Snow and Ferguson, 1977 and Menyuk, 1974).

Infant "offers object" and maternal compliance in taking the
toy have been reported by Bruner (1977) and Clark (1978).
Bates (1976) has described infants at the end of the first

year directing the action of adults non-verbally, e.g. getting
the mother to continue speaking into a telephone receiver. In
his study of protolanguage, Halliday (1975) describes his son

Nigel from the age of 9 months using specific vocal expressions
for demanding an object and commanding an action (called by

Halliday the "instrumental" and "regulatory" functions respec¬

tively) .
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In describing categories for his speech act analysis of adult

utterances, Searle (1975) included a category termed "directives".

Giving some infant actions the same category label was done

independently of Searle's work and does not indicate that they
have any particular relationship to the adult utterances so

named.

2. PERSON PLAY

Several researchers have used similar categories to those found
in this study. Bates (1976) described "showing off" by blowing

"raspberries" which is similar to performing facial, vocal and
hand displays. Sroufe and Wunsch (1972) got mothers to perform
play items similar to "hand approach and retreat" combined with
"touches body or hand". Several of their tactile and auditory

play items are comparable to the definitions given in this study
of "touches face" and "performs facial or vocal display"
respectively. "Hides and reveals face" has been described by
Bruner and Sherwood (1976) and Aldis (1975) and is used in four
of Sroufe and Wunsch's (1972) play items. Pawlby (1977) used

categories of imitation exactly equivalent to those given in

Appendix A, i.e. "body", "facial" and "vocal", except she

distinguished between speech and non-speech sounds, whereas in
this study they were combined in one category of vocal imitation

3. PERSONAL ATTENTION AND EMOTIONAL EXPRESSION

Young infants looking at the mother's face has been studied by

many psychologists including Wolff (1963), Jaffe et al (1973),
Stern (1974a, 1974b and 1977) and Murray (1980) and several of
these authors also investigated the mother looking at the
infant's face. Studies of infants towards the end of the first

year have described interpersonal gaze in combination with
other communicative actions, e.g. Bruner (1975 and 1976), Bates

(1976) and Clark (1978).
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The muscle movements in the emotional expressions of smiling,

laughter, distress and disgust have been identified in studies
of adults by Ekman and Friesen (1975 and 1978) and in infants

by Oster and Ekman (1977) and Oster (1978). This study did not

use detailed examination of muscle movements to distinguish
facial expressions, but relied on intuitive recognition by the

investigator. This approach has been adopted by other
researchers, e.g. Sroufe and Wunsch (1972), Sroufe and Waters

(1976) and Whiten (1977).
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APPENDIX C. SAMPLE CODED TRANSCRIPT OF FIFTY SECONDS OF A SESSION (ANN AT FIFTY WEEKS WITH HER MOTHER)

Mother's Behaviour Time Infant's Behaviour

M S

Manipulations l e Manipulations
Coding Speech and Gestures Gaze n c Gaze and Gestures Vocn Coding

That's right 56 00 G+Y in
M's hand

1.1 Offers Put that one Offers G B's face
in Man O+B Man O+M Takes G Takes 1.2

Indicates Points into T Puts G into T
a locus Man B Man 0

56 05

Oh you're going
to take it out

again

B's face
Man B
B's face

Takes G out of T
Takes R out of T

Drops G
56 10

2.1 Indicates
a locus

Put it in

That's a

good girl

Taps in T
Man B
Man 0
Man B Man M

T
Man 0
T

Handles G+R on

table

Puts R into T

56 15

Complies 2.2

2.3 Indicates
a further

object

Put the
other one in

Put that one

in

That's a

clever girl

Grasps G

Offers G

Man 0

B's face
Man B
Man O+B

Man M

Man O+M Takes G
Man 0 Puts G into T

Hits G in T
56 20

Takes 2.4

Complies

2.5 Indicates You don't have Offers Y
a further to kill them
object when you put

them in

You can just put
them in gently

B's face
Man M
Man O+M Takes G

Room Holds G

Man 0
56 25

Takes 2.6

3.1 Indicates Put that one

a locus in

That's lovely

Points into T Man 0
B's face

Man B
B's face
Man B

TGY+R

Puts G into T

Settles G in T

Complies 3.2

56 30

That's a

Leans to good girl
B, smiles

Clap hands
Leans to

B, smiles

Will you take
them out again?
Good Sits back

's face

Man B
B's face

56 35

Man 0 Takes G out of T
TY+R Holds G

4.1 Manipu¬
lates to

follow
interest
Offers

One

Two

Three

Take Y out of Man 0
T

Offers Y B's face

Takes R out of Man 0
T onto table

Man M

Man O+M Takes Y
Man M Holds Y

Takes 4.2

56 40

T = Truck Y = Yellow figure R = Red figure G = Green figure M = Mother B = Baby 0 = Own (act on part of
Man = Manipulation Vocn = Vocalisation body)

Vertical bars on left indicate communication sequences 1 to 4
Numbers after point indicate acts or groups of acts by each partner



APPENDIX D. INTERVIEW SCHEDULE ADAPTED FROM THOMAS ET AL, 1965

Parental description of infant's personality

If a friend or relative who had never seen the baby asked
you to describe his personality, what would you say?

Sleep

Time and regularity of bed-time and nap.

Does B go to sleep easily or not?
Is there any special ritual at bed-time?
Does B sleep through the night?
If awakened at night, what is the frequency, what is
behaviour on wakening, and what is required to put B
back to sleep?
What is response to any parental attempt to modify
sleep pattern?
Does sleep pattern change with illness, teething or
change of surroundings? If so, what was the change,
and how quickly did it return to previous pattern when
apparent cause of change disappeared?
What is B's response to being put to bed by different
people?
What is behaviour on wakening after night's sleep or
nap?

Feeding

Amount and regularity of food intake, response to new
foods, consistency of likes and dislikes.
Does B attempt to feed himself? If so, what does he do
and how persistent is he, and what is his reaction to M
trying to feed him?
What is B's reaction to a new food?

How does B indicate hunger? and satiation?
What is B's response to interruption of feeding?
What is B's response to preparation before mealtime?
Is there difference in feeding pattern when fed by
different people?
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Soiling and wetting

Does B show any reaction to being wet or soiled? What does
B do?

If B shows a characteristic reaction, when does this stop?
How many bowel movements does B have daily, are they
regular and at regular times? Does B have any consistent
reaction to passing or presence of stools?

Bathing

What is B's behaviour to preparation to bathing, e.g.
hearing water running?
What is B's behaviour in bath?

Does he object to removal from bath-tub?
Was there any reaction to change in bath-tub or person
bathing him? Does B try to wash himself? If so, what
did he do, and what was his reaction to M bathing him?
What is reaction to hair washing?
What is the time relationship of bath to feeding? Was
there any change in reaction to the bath if the time
relationship to feeding was changed?

Nailcutting, hairbrushing, washing of face, nose, ears and hands

To each of these:

What is B's reaction

Does B attempt to do any of these things by himself? If
so, how?

Does he request help? Does he accept help?

Doctor

Reaction to doctor and examination by doctor.

Description of immediate reaction to injection. How loud
was cry, how long did it last, and what stopped it?
On later visits, was there any reaction to coming into
doctor's room, seeing doctor, being undressed or placed
on table prior to examination?



213

Dressing and undressing

Does B resist, cooperate, or do neither?
Does he resist being held still?
Does B attempt to dress himself? If so, when did he start,
what does he do, and what is his reaction to M trying to
dress him?

How persistent were his attempts (give details of actual
behaviours)?

How did he respond to difficulties?

Sensory

How long does startle response persist?
What was the specific reaction?
Is B more responsive to one class of stimuli, e.g. visual
or auditory?
What is B's reaction to pain?
Does sound or light easily disturb his sleep?
Is B active, moderate or quiet?

Descriptions of movement and posture during sleep.

Neuromuscular

When did new development occur, e.g. sitting, crawling,
pulling to stand, walking?
Did mastery of ability come suddenly or after period of
persistent effort? What was reaction to failure in effort
at mastery? What was reaction when success was achieved?
Is a playpen used? If so, what is B's reaction to being
put into it, how long does he stay in it, and how does B
indicate wish to get out?

Response to people

What is the reaction to strangers? Does B take the
initiative, respond quickly to a stranger's initiatives,
require a period of warming up, or show a general
negative reaction?
Does B show any special responses to particular people,
familiar or strange?
What are B's responses to the various members of the family?
What happens when one or both parents leave B in care of
someone else?

Does B show affection to members of the family?
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Response to new places

What is B's reaction to being in a strange place?

Response to illness

The specific changes in behaviour during illness.
Did behaviour return to pre-illness pattern immediately
after illness was over? If not, what differences persisted
and for how long?

Play

How long does B play alone? How long does B concentrate
on one toy or game?
What are B's favourite toys?
Does B take to a new toy or game with people quickly, or
does he prefer the more familiar toys and games?
When during the day does B usually play? Are these social
or solitary play sessions?
What games does B play with adults? What is B's behaviour
during the games?
Does B play with other children? If so, how do they play
together?
Does B start games? If so, describe what B does.

Learning of Limits

What is B's response to a parental "No"? When did B start
responding to "No"?
How quickly and easily was B trained to avoid a prohibited
item or activity?
If forcibly moved from an item or activity, how does B react?
How easily can B be distracted?

Verbalizations

How much does B babble and when during the day?
Does B say any words yet?
How much does B use sounds in social interactions and in

solitary activities?
Does B have a characteristic way of calling for your
attention? If so, describe.
Does B try to get you to do things for him?
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Crying

What makes B cry? What makes him stop?
If he hurts himself, what is his crying pattern?

Haircut

Has B had a haircut? If so, what was his behaviour?

Omissions

Is there anything that should be mentioned about your
baby's behaviour that has been omitted?
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APPENDIX E A NOTE ON THE USE OF STATISTICS WITH FIVE SUBJECTS

A detailed study involving micro-analysis of the communication between
mothers and infants was done. This approach precluded employing

large numbers of subjects. Using only five subject pairs however
has disadvantages for statistical treatment of results, since most

tests require larger groups of subjects. Nonetheless, the statistical
tests employed, principally Page's L Test and the Sign Test, do give

probabilities for results calculated on five subjects only (Siegel,
1956).

These tests require that for a sample of five subjects every individual
shows the same change in behaviour under equivalent conditions whereas
with a larger group more variation between subjects is tolerated
for a statistically significant result. Consequently behavioural
trends which in this study with five subjects are not statistically

significant, may be significant if a larger sample were used, and
so some of the results reported in this thesis may in the light of
future work appear to be conservative. To meet this disadvantage
on occasions results that are not statistically significant are reported
as it is considered that they may indicate an important trend that

could be explored in further studies.

In reporting the results statistically significant behavioural changes
are in all cases recorded and expected outcomes, which on analysis

proved to be not statistically significant, are stated to be non¬

significant. At all times when the results of statistical tests

are not given the results are not significant.
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SecondaryIntersubjectivity: Confidence,ConfidingandActsofMeaning intheFirstYear
COLWYNTREVARTHENandPENELOPEHUBLEY UniversityofEdinburgh,England INTRODUCTION

thispaperexaminesachangeinhumancommunicationwhichtakesplace about40weeksafterbirth,wellbeforespeechbegins.Detailedfilm evidencefavourstheviewthatdevelopmentsofbrainfunctionsatthistime causetheinfanttoacceptpersonsindnewway.Thechangeisapparently notprimarilyareflectionofinputfromthesocialenvironment.Itis, indeed,anactiveregulatorofallexperience,adaptedtocreateanewform ofcommunicationthatleadsnotonlytowardsunderstandingoflanguage butalsotodevelopmentsintheinfant'sideasofobjects.Theinfant'snew reactiontopersonsisvoluntary,notreflexive.Itmaybewithheldwhen appropriatestimuliarepresent,andittriestogainexpressionwhen circumstancesareopposedtoit. A1-year-oldinfantisextremelyalerttostimulifromitsownacts, whetherarisingfromthemanipulationofobjectsorfromcommunication withpersons.Moreover,mentalactivitiesatthisageappeartobe preadaptedtorelatethesetwodifferentformsofexperience,andto developundertheirjointinfluence.Thebehaviourthatstartsat9months
isarudimentaryoutlineofexceedinglycomplexcognizance-sharingactsof adultsthatwenormallyconsidertobebothconsciouslyintendedand boundbyrulesofculturalorigin.Forexample,itincludesprototypesof



184

C.TREVARTHENANDP.HUBLEY
pointingtoaninterestingeventandaddressingacommentonitto another,givingandtakingwithacknowledgementofthesharedintention, andacceptingawordasspecifyingaparticularexperience. Themysterious,forward-looking,innatedeterminationofpsychicgrowth

isheremanifestinamostelaborateform.Indeed,psychologicalfunctions thatremaincentraltothehighestintellectualandmoralachievementsof adultsinsocietyareexpressedina1-year-oldonthethresholdofspoken language.Anaccurateaccountoftheintelligenceofinfantsattheendof thefirstyearmust,therefore,specifyelaboratefeaturesoftheirbehaviour thatarebothuniquelyhumananddirectlyconcernedwiththeun-self- centredsharingofinitiativeonwhichhumansocietyanditscultural evolutiondepend.Prelinguisticinfantsmakeactsofcommunicationthat showwell-controlledgrammaticalformsadaptedtospeakingandthe understandingofspeech,butthisisonlyoneaspectoftheseacts.Theyare alsoadaptedtonon-linguisticformsofco-operativebehaviourinwhich imagesandintentionsareorientedtoandspecifiedforothersbygesture andbythedirection,rhythmandmoodofpurposefulmovement. Themostimportantfeatureofthenewbehaviourat9monthsis,then,
itssystematicallycombiningofinterestsoftheinfantinthephysical, privately-knownrealitynearhim,andhisactsofcommunicationaddressed

topersons.Adeliberatelysoughtsharingofexperiencesabouteventsand thingsisachievedforthefirsttime.Beforethis,objectsareperceivedand used,andpersonsarecommunicatedwith—butthesetwokindsofintention areexpressedseparately.Infantsunder9monthssharethemselveswith othersbutnottheirknowledgeorintentionsaboutthings. Inotherpapers,findingshavebeenreportedonPrimaryIntersub- jectivity—theearliestformofinteractionbetweenthe2-to3-month-old infantandpersons,anditsrelationintheinfant'smentallifetointer¬ actionswithobjects(Trevarthen,1974a,b,1977a,b,c).Hereweshall presentobservationsfromafilmandTVstudywithonebabygirl,toshow developmentsbeyond6months.Theseandcomparablefindingsonother infantswillberelatedtowhathasbeendescribedbyothersforthisperiod ofinfancy.Thereadershouldunderstandthatthisisapreliminary account.Thehighlycomplexprocessweareconcernedwithwillrequire moreextensiveandmoreexacttreatment.
METHODS

Wefilminfantswiththeirmothersinaquietroomequippedwithstudio lighting,aTVcameraandmicrophone.Blackandwhite16mmcinefilms
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aremadewithatelephotolensfromanadjacentdarkenedroomthrougha windowwhichisolatessubjectsfromtheobservers.Eachinfantis supportedinaspeciallydesignedseatwhichallowsfreemovementofall limbswhiletheinfant'strunkisfirmlysupportedinanearvertical position.Afrontviewoftheinfantiscombinedwithasideviewofthe motherinalargemirrorbesidethebaby.Inbiographical(i.e. longitudinal)studies,asdescribedinthispaper,bothmotherandinfant becomehighlyfamiliarwiththerecordingroomwhichiscomfortably furnishedandcarpetedforsoundrecording.Themotherisgivenno instructionsapartfromasimplerequestthatsheplaywithandtalktoher infant. ThelargestsampleofbehaviourisobtainedonTVwithsound.This record,carryinganelectronicdigitalindicationspecifyingthedateandtime
to1/100second,isreplayedtoobtainatranscriptofvocalizationsanda runningaccountofthebehaviourofbothpartners.Thesmallersampleofthe behaviouronfilmissubjecttoslowmotionorframe-by-frameanalysisona speciallyconstructedprojectionconsoleusingaPerceptoscopevariable- speedprojectorwithframecounter.Illustrativephotographsareobtainedby enlargementfromthecinefilmandprintedontodirectpositivepaper. Furtherdetailsofourmethodaregiveninanotherpaper(Trevarthen. 1977a). Thetapesandfilmsofthepresentstudywereviewedindependentlyby

bothauthors,andMrsHubleywaspresentatalltherecordingsessions. Doubtfulinterpretationsweresubjecttorepeatedexaminationuntilwe reachedagreement. DuringherfirstyearTraceymade32visitswithhermotherforvideo- recordingandfilming. TheFirst6Months Tracey,afirstinfant,wasinducedwithoxytocinatfulltermon21August 1973.Hermotherhadpreviousmildhypertension,wasconsciousduringthe birth,butafterwardswasbrieflyanaesthetizedforremovaloftheplacenta. TherewerenocomplicationsandtheyweredischargedonTracey'ssixthday. Themother,marriedtoamedicalstatistician,wasthen25yearsofageand hadbeenstudyingfortwoyearsatteachertrainingcollege.Bothparentshad universityqualifications.Tracey'sbirthwasunplannedandcausedher mother,whohadjustqualifiedasanurseryschoolteacher,togiveupher intentiontobeginwork. DetailsofTracey'sbehaviourwithhermotherduringherfirst6months
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arcreportedintheAppendix.Thefollowingisasummaryofthemain changesinherreactionstoobjectsandtohermother. AtImonthTraceymadeactivestereotypedprereachingmovementsaimed

toacolouredballsuspendedinfrontofher.Shetrackedtheballattentively withhereyesandadjustedtheaimofherrudimentaryreaching(Trevarthen andHubley,inpreparation).Shealsorespondedtohermother'sbabytalk byfixinghereyesonhermother'sface,periodicallycooingandmakingface expressions,includingprespeechcoupledwithgesture-likemovementsofher hands.Hermother'sspeechwasaffectionateanditdemonstrateda conceptualpersonificationofTracey'sactions.Theinterchangewas regulatedbythereactionsofbothpartners. InhersecondandthirdmonthTraceydevelopednormally,showing interestinhersurroundingsandsubtlecommunicativeinteractionsof primaryintersubjectivity(Trevarthen.1977c).However,whileveryalertand activeshealsoshowedawarinesswithpeople.Shefrequentlyavoidedher mother,withdrawinghergazeorpullingawayfromcontact.Thismayhave beenaconsequenceofhermother'sslightanxietyandlackofconfidence duringherpregnancyandthroughtheearlymonthsafterthebirth.Shesaid shefearedTracey,whowasbreastfed,wasnotgettingenoughmilk.When TraceywasIIto15weeksofagehermotherfelttoounsettledtoattendthe recordingsessionsandaskedthatwecancelthemuntilshefeltbetter. Inthefourthandfifthmonth,whenhermotherwasmuchhappier.Tracey
wasintentlyinterestedinobjectsandshequicklyachievedcontrolleduseof herarmsandhandstograspobjects.Traceyalsoplayedgameswithher mother'shandsandmouth(cf.Fig.2).Handandmouthplaywaspickedup anddevelopedbyhermotherandotherpartners. At21weeksTraceyplayedwithafamiliarpuppetwhichshewatchedas

shemadeitmovebypullingacord(Fig.1;cf.Fig.4).Sheshowedenjoyment attheeffectshemade,clearlyexpressingherselftohermotherwhoheldthe toy.Shealsopickedupobjectsofferedtoher.butmadenoattempttogive themback.Severaltimesshepushedofferedobjectsaside.Shefrequently heldobjectstoherside,anddroppedthem(cf.Fig.6),sometimesturning thisintoajokesharedwithhermotherbyalookofamusementpassed betweenthem.Objectswereincorporatedingamesbythemotherwhooften touchedTraceywiththemplayfully.Communicationwasmostoften mediatedbywayofplayofthiskind(cf.Fig.4). Inherfirst6monthsTraceynotoncehandedanobjecttoanotherperson deliberately,nordidshedoanyotheractthatcombinedorientationtoa personwithherownuseofanobject.IngamesTraceysharedherenjoyment oftheactionsgivenbyotherstoobjects,butshedidnotseparately acknowledgepersonsandshelookedathermotheronlyafterwithdrawing completelyherowninterestinanobject.Interestinobjectsandinterestin
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personsseemedtobeconflicting.At5monthsTraceywasjustbeginningto acceptaformofgameinwhichananimatedobjectwasacceptedbothasa mediatorofwhatherpartnerintendedandafocusofTracey'sowninterest
formanipulation,etc.(cf.Fig.4). Traceyat6Months Weobtained110minutesofvideotapeand25minutesoffilmofTraceyat weeks25,26,27and28.Tracey,seatedintheinfantchair,waseitherin frontofhermother,oratafourfootsquaretablecoveredwithsoftfeltwhile hermothersattooneside.Ahalf-circlewascutoutofonesideofthetableto litTracey'swaist,thusprovidingasurfaceforhertoplaywithobjects. DuringtheseweeksTraceyconcentratedintentlyonthemanipulationof objectsofvarioussizesplacednearher.Asinpreviousweekstheseincluded herfavouritetoysbroughtfromhome(Fig.1). Fig.t.Tracey'stoys.(Traceyusedarabbitinsteadofthefrogshown.Allthetoysare commerciallyavailable.)
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WhenconcentratingonobjectsTraceywasgenerallyunsmiling,herbrows

relaxedorcontractedtogiveherapuzzledexpression,herupperlipslightly protrudedandlowerjawrelaxed.Shealsoopenedhermouthandoriented herlipswhengraspingorwhenbringinganobjectuptohermouth.Two- handedpulling-inofasuspendedobjecttohermouthwaslesscommonthan atImonthpreviously.Traceypreferredtoexploretheeffectsoftouchingand movingobjectsunderclosevisualattention,repeatingregularcyclesofthe movementsoftouching,turning,displacingandreleasing.Whenevidently lessalert,orwhentired,shewatchedherhandsorfeetwhiletheymoved slightly.This"hand-regard"or"foot-regard" wasaseparatefunctionfrom thehandlingofobjectsmonitoredbyvision. Withhermother,Traceybehavedasifself-possessedandcontented,but,
incontrasttoherbehaviourat2to3months,sherefuseddirectface-to-face communicationwithsharingofmood.Oftenshelookedaway,avoidingeye contact(seeFig.6).Atthesametimethetwoofthemjoinedrepeatedlyinthe twokindsofhighlyco-operativegamementionedabove.Thefirstofthese usedTracey'smarkedinterestinhermother'spersonasagoalforinterest andasourceofstimulatingactivity.Thesecondobtainedthesameresult throughmediationofanobjectwhichthusbecameatoy,orvehicleofplay. GamesofthePerson(Fig.2) Theseinvolvedasharingofcommunicativeintent.Themothercaptured Tracey'sattention,notdirectlybyconfrontingher,lookingathergentlyand followinghersmilesandeye-to-eyecontactasinprimaryintersubjective exchanges,butindirectlybyexaggeratedlymovingherheadin-and-outand bymakingemphaticfaceormouthmovementsandstronglymarkedsounds ofsurprise.Forexample,sheheldherheadbackandopenedhermouth widelythreeorfourtimesinsuccession,makingloudsoundsofexclamation,

orsheputherfingerinhermouthandpulleditouttomakea"pop",or wiggledhernose.Hermother'shands,too,interestedTraceyandtheywere movedinarhythmicallymarkedwayintheseinterpersonalgames.The motherofferedananimatedechotoTracey'sexpressionandexcitement, simplifyingandexaggeratingactsthatbothrecognizedasformsof communication. Traceyconcentratedonandimitated,moreorlessfaithfully,aspectsof
eachkindofhermother'sexpressiveactivity.Mostoften,however,she repliedinareciprocalwaywithherownactsofanimation;raisingher eyebrows,smiling,gesturingorposturingandlaughing.Usuallyshelooked awayforamomentasshedidso.Thedetailsoftheseexchangesdemonstrate
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howapartnerinagamemustadjustherbehaviourcloselyandappropriately
tothebaby'ssignsofinterestandenjoymentwhichhaveahighdegreeofself- determination.Occasionally,afterlookingbackseveraltimesandexciting hermothertomoreemphaticplay,Traceylookedawayandstoppedsmiling. Atothertimessherejectedtheinitialsolicitationsandthenthemothereither waitedforTraceytolookather,ortriedtocatchherattentionwithanobject anddroppedpersonalplay. AtthesametimeasTraceyimitatedfaceexpressionsandhand movements,shealsofrequentlyreachedtotouchhermother'smouthor chin.InpreviousweeksTraceyhadbecomeveryattentivetoherpartner's handsaswellastoherface.Itappearedthatsomedifferentiationof perceptionoftheexpressivepartsofthebodyledtotheformationofthe gamesinwhichsomeofthemother'ssignalswereritualizedtoobtaina sharingofexcitementandpleasure.Tracey'seagernesstoreachforclose objectscombinedwithherattentiontothefaceledtovarioushands-to-face games.Traceywasnotseentoreachforhermother'seyesasmanybabiesdo atthisage.Shealsotendedtolooksolemnlyatpeoplewitha"searching look"(Kris,citedbyMahler,1963,p.313)ortoavoideyecontact.Her interestinhandsledthemothertoholdupanextendedindexfingerforher tograspandpullatorchew.Movementofthefingerornoseormouthinher graspcouldtriggerherlaughterimmediately.Incidentally,thisgame illustrateshowtheessenceofaninfantile"joke"liesinthesharingofpattern andcoincidenceinintentionality,i.e.theformationofaclimaxorparadoxin mutualintentionality. Voicegames,profitingfromTracey'sinterestinherownsoundsformedan importantsourceforinterpersonalplay,withtheadvantageofpermitting playwithsomeonenotbeingwatched.Usually,however,hersoundsandthe mother'sspeechwerepartofacomplexofexpressionandcoupledtohead andbodymovements,gesturesandgrimaces,allofwhichreinforcedthe communication. Traceyshowednormaldevelopmentofvocalization,makingeitherexcited shouts,cryingandlaughter,ormoresubtlymodulatedtrainsofhootingor cooingwhichroseandfellinintonationtocreate"utterances"thatwere fittedtoconcurrentgesturesandmanipulationofobjects.Thelatterkindof declarativevocalizationdeveloped,atabout6months,intorhythmic, syllabicbabling,madewhileTraceywasmorecalm,andoftenaccom¬ paniedbyconcentratedplaywithobjects.Inourrecordingsshebabbles infrequently,probablybecausethecircumstancesofourobservationwere notsuitedtoprivateself-entertainment.However,Traceydidvocalize whileplayingwithobjects,andherplaywiththevocalizationsthatothers madewhiletheyexpressedthemselveswithvisiblemovementsoffaceand hands,appearedtofollowthisdevelopment.



Fig. 2. Games of the person; 25 weeks.
(a) Tracey touches her mother's moving mouth, looks at it and imitates a protruded jaw.
(b) Mother throws her head back, then rapidly to Tracey's chest, vocalizing. Baby turns away and smiles.
(c) mother repeats plosive sounds, approaching baby's face. Baby replies.
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After16weeks,whenTraceywasmakingagruntingsoundwithherefforts

atreaching,hermotherincreasinglyusednonsensespeechtoengage Tracey'sinterest,andtheyplayedgamesinwhichthepatternofbody movement(e.g.faceorhandmovedinandouttoTracey'sfaceorstomach) wasmarkedbynonsensesoundsandbywordssungwithexaggerated rhythmicintonation(Fig.2).Thefollowingextractsfromthetranscriptat25 weeksindicatethevarietyofhermother'ssoundsmatchedtotouchingof Tracey'sbody(cf.Sylvester-BradleyandTrevarthen,1977). Mother'sActsandSpeech:Tracey25weeksold "Ma!"(widenseyesinmocksurpriseandmovesherfacetowardsTracey) "Boo!"(leansforwardalmosttouchingTracey'schestwithherchin) "Beriberi.beri.Ba!"(leaningforward,smilingbroadlyon"Ba") "Ah—rhht!"Y "Ah—Phoo!">(approachesrapidlytotouchTracey'sbelly) "Whooo!"J "Aber.aber.aber.aber.")......,.. ...>(risingpitch,approaching)
"Awer.awer.awer.awer.ptt!J "Amer.amcr.amcr.amo!"(approaching,headbentlow) "Aah.Tracey!"(tapsTraceyandwhistles) "Tch.tch.tch.tch.tch"(looksasideandswingsback,soundsinacrescendo) "Tic.tic.tic.tic.tic"(crescendo,tappinggentlyalongTracey'sneck) GameswithObjects(Fig.3)

InthemonthbetweenTracey'svisitsat25and28weeksshejoinedingames inwhichobjectswereanimatedbyhermother(Fig.3).Theirfunctionasfoci forTracey'svisualinterestwasbroughtunderhermother'scontrol,this beingsubtlyadjustedtoTracey'spredictionsofhowtheobjectwould displaceormakesounds,orhowshewouldtouchit.Thesameformulawas observedaswithgamesoftheperson,theobjectbeingendowedwith repeatedrhythmicalcyclesofmotion,ofchangeinproximity,directionor orientation,andcausedtoemitpatternedsuccessionsofrattles,bangs,etc. Forexample,themotherheldupatoyandinsteadofhandingittoTracey eithermoveditinswoopsorjumpstoTracey'sfaceorchestandsuddenly away,ormadeit"lly"fromsidetosideaboveTracey'sheadassheturned abouttolookatitandmadegesturestoreachforit(Fig.5).Thefollowing vocalaccompanimentsoccurredat25weeks: "Oh!Tickle!"(objectsuddenlydowntoTracey'schest) "Thup!"(objecttouchedonTracey'snose) "Choo!"(catchingballdroppedbyTracey)
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"Upinthesky...Daooh!Tickle!"(ballheldandshakenwhileliftedforTracey lotrack,thenswoopeddown)

At25weeksTraceywasmostlyseriouslyintentandunamused,butseveral timesshe"joinedthefun"ofplaywithanobjectandthensmiled,vocalized andfinallylaughedandmovedherbodyvigorously.Sometimesthe "interest"ofthegamewasmoreconcentratedandsubtleasthemothermade anobjectproduceaseriesofsmallmovementswhileTraceywatchedintently, unsmiling. TherewasadefinitegradientofobedienceofthemothertoTracey'swill. Sometimesthemothermerelysuspendedathingorplaceditonthetable passively,forTraceytomanipulate.Thentherewereexcitedgameswiththe motherusingformulaeofprogressivelyorganizedenjoymentgearedtofollow
thepatternofTracey'sinterest.Finally,thereweretimeswhentheymore equallysharedintention,Traceyreflectingtheactionofthemotherwith changingexpressionandquitetwo-tothree-syllablebabblingsounds,but withoutsmilingorlookingathermother'sface.Inthissharingkindofplay Traceyallowedthemother'sinventionstocreateherexperienceanddidnot

trytotakeoverherself.Thisisaforetasteofco-operationtobefullyachieved only4monthslater. AllthesegameswerecreatedoutofTracey'sinterestintheeffectsofher
ownandhermother'sactiononobjects.Thoughmotivatedbyherpleasurein achievingperceptualmastery,theywereinsideaninterpersonalframework. Aswithgamesoftheperson,Traceyco-operatedcloselywithhermother,but shedidsowithoutgivingmorethananoccasionalglancetohermother'seyes andwithoutlookingathermother'sexpressionstoobservefeelingsor interestconcerningherself.Sheappearedunabletoattendtotheother's purposedirectly,orelseresistanttoit. Bothkindsofgameappearedtogrowoutofthetouching,sound-making

andobject-presentingofhermotherthatwesawwhenTraceywas4or5 monthsofage.Eventhoughthemother'sadaptationswereundoubtedly influencedbyknowledgeandideasimportedfromherculturalexperience awayfromTracey,thestrongregulationoftheplaybyTracey'sactsmakesit unlikelythatthegameswereinventedbythemother.Thegamesappearto followdevelopmentintheobject-seekingandperson-recognizingfunctions Traceyhasexhibitedsinceherfirstmonth,andtodependonthemother beinginterestedandsufficientlyawaretoadapttothesefunctions. WhattheMotherSaysaboutTracey
InthesixthandseventhmonthTraceywasperceivedbyhermothertobe wilful,intenselyinterestedinexploringobjectsanddisinterestedininter¬
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personalcommunicationforitsownsake,butabletojoinhappilyingames. Detailedevidenceabouttheseperceptionscamefromwhatthemothersaid
toTraceywhiletheyplayedtogether. Shemadehumorousnonsensesounds,wordgamessometimescharged

withmockangerandsurpriseaswellasfun,andexclamationsofdelightor laughter.Afurtherstrikingfeatureofthemother'slanguagewasheruseof questioning.SherepeatedlyaskedifTraceydidnotwanttodothings,orif shewouldrespondtoher.Oftenshepleaded.Shesaid,"Comeon,canIhave
itback?" afterhandingTraceyanobject.Tracey,inthisinstance,asinall othersatthisage,didnotgivetheobjectback.Hermothertookit,orcaught

itwhenTraceydroppedit,saying"Thankyou".Inhandinganobjectto Traceyshesaid,"Doyouwantit?Hereyouarethen."Theverbalandnon¬ verbalutterancesofthemotherweredistinctlydifferentfromhertalkto Traceyat1or2months(seeAppendix),reflectingherattemptstorespondto Tracey'sclearsignsofchanginginterestinanduseofsurroundings. InvertingtheGamewithaToy(Figs4and5) At27,28and32weeksTracey'smasteryofgameswithtoysshowsacomplex inversionofroleswithhermother.Traceyatthisagepractised"secondary circularreactions",e.g.shakingandbangingobjectsshewasholding.When sheshookacagewithabellinit,hermother,lookingatTracey,synchronized herheadwiththemovementandthesound.ThiscausedTraceytopauseand "think".Assoonasshemovedagainhermothermovedherheadin synchronysaying,"Bang,bang,bang!"Traceywatchedhermotherclosely andtheeffectbecameagame,leadingtoeagersmilingandlaughter.Then themothermadeTraceylaughheartilybyzoomingthetoytoTracey's Fig.4.Object-persongames. (a)Traceypullspuppetstring,watchingmother'sfaceandsmiling;27weeks(Fig.IB).
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Fig.4.(b)Traceyshakesrattle(bellincage)andmothernodsinsynchrony.Traceywatches mother'sfaceclosely,andlags;32weeks(Fig.1A).
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stomachrepeatedly(Fig.5).Inbothgamestheobjectwasameansfor transmittingactioninterpersonally,butintheFirstTracey,evidently cautiousbecauseofthenoveltyor"complexity"oftheconcept,sawher motherbringagameofthepersontomatchher(Tracey's)objectplay.The latterwasthenrepeatedsothatitbecameacauseortriggerfortheshared excitement.Inanotherformofthisgamethemothershowsmockfrightat Tracey'sbanging,whichTraceythenrepeats.Thishappensthreetimesand Traceylaughsathermother'smockeryoneachoccasion. Obviouslysuchagamebringsthemothertothesamekindoffunctionas
thepuppetwhich,at5months,Traceyhadlearnedtoactivate"remotely"by pullingthestringwhileshewatchedit(Fig.4).Thesignificantchangeisher acceptanceofthemotherasthepuppetandherfaceasthecentreofaneffect whichTracey'smovementscan"cause".UptothisstageTraccyhadbeen unwillingtofocusonhermother'sfacewhileplayingwithobjects,exceptin loominggameswherethefacewasthe"object"Traceywaswatching. At32weeksTraceyshowedseveralothersignsofwillingnesstosharethe

funofherplay.Shesmiledconspiratoriallywhilehermotherwatchedher moveanobject,andsheacceptedreplacementofobjectsofplaybyher mothermorereadilythanbefore.Herincreasedfriendlinesswasshownbyherdelightedparticipationinthe"zooming-object"or"swinging-ball" gamesanimatedbyhermother,whointurnwasverygayanddemonstrative. OccasionallyTraceyglancedathermotherwhileenjoyingtheeffects,and thiscausedhermothertolaugh. Tracey'sincreasedfluencyofexpressionaboutthetaskshewasdoingwas
alsoshowninasuccessionofgrimacesandsmilesmadewhenshehad difficultydealingwithanobject.Moreover,bothherbabblingandhervisual controlofhandgropingafterobjectsweremoreelaboratethaninthe previousmonth.Thenewexpressivebehaviourswerematchedbymore complexprogrammesforpraxicbehaviour,sothewholeofTracey's intentionalmechanismwasundergoingimportantdevelopment.She attemptedtogeneralizediscoveriesbetweenobjects,aswhensheshooka solidwoodenblockasiftorattlethebellinthecage.Failuretogettheeffect sheexpectedcausedhertogiveupthisactionquickly. Inspiteofcleardevelopmentsincontrolofheractions,andinconscious¬

nessoftheireffectsandinspiteortheabovesignalstohermother,Tracey stillfailedtoactreciprocallyingivingobjectstohermother'sopenhand. Exceptforhersharingofmoodorhumour,shestillcommunicatedasif containedwithinthecircleofherownexperienceandofeffectsimmediately relatedtoheracts.Sheshowedsubtleperceptionofhermother'scom¬ munication,butthiswasshownmainlyinindirect,orevennegativeways, stronglyregulatedbyherself.Shewasnottrulyco-operativesinceshefailed
toattenddirectlytotheintentionsofhermother.
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TheDevelopmentofSharingofActswithObjects At34weeksTraceyplayedwithobjectsatthetable,bangingthemand gropingwithbothhandsassheshiftedattentionfluentlybetweengoals.Her mothertooktheroleofobserverorassistant,sittingbacktopasscomment,

ordubinsuitablevoice-effects,like"Bang,bang,bang!"(Fig.6).Occasion¬ allyshebroughtinanewobjectorchangedthearrangementofthingsfor Tracey.Asmallbrightlypaintedwoodentrolleywithfourwheelsandthree roundmeninholeswasoffered,andTraceywasshownhowitcouldbe pulledalongbythestring(Fig.1).Traceywatchedbutdidnotimitate.While bangingobjectstogetherandhandlingthemwithtwohands,Traceywas beginningtolookabout,accepthermother'sgazeandexchangesmiles.This wasapreludetoanewlevelofinterpersonalexchangeaccompanyingthe handlingofobjects. At36weeksandat38weeksTraceyplayedwiththewoodenmenwhileher motherheldthetrolley.Shebangedthemagainstthetrolleywhileher mothermadematchingvoicesounds.Traceygrinnedthenlaughedwithout lookingupandhermotherlaughed.Anotherpreludetosharedactionofa morecomplexkindwasseeninanexchangeofbangingonthetableat38 weeks.Traceyandhermotherbangedhandsonthetableinalternationand Tracey,whilelookingathermother,grinnedattheeffecttheyproduced. NowTraceywasadeptattwo-handedplayandexchangedobjectsbetween
herhandsmanytimes.Sheoftenrotatedobjectsinherhand,tendingto explorethemthisway,usingdistal(wristandFinger)movements,aswellas simplytransportingorbangingthembyproximal(armandshoulder) movements.Shealsotwistedherhandsatthewristinacleargestureof impatiencewhenfrustrated,lookingupandvocalizingatthesametime. Latershelookedupagainandwrinkledhernosein"disgust" whileshaking herleginimpatience.Shelookedabouttheroomavoidingasmall(Vjin.) beadswingingonathread,whichwastoosmallforhertograsp.Shetook objectsofferedbyhandbutheldthembackanddroppedthem,failingto returnthem(Fig.7).Azooming-objectgameinterestedandamusedher; thenshelookedaway,self-possessed.Shewatcheddemonstrationsofhowto movethewheelsofthetrolley,whichsqueaked,andhowtoplacethemenin

theholes,butdidnotimitate. At40weeksTracey'smotherbecameanacknowledgedparticipantin actions.Traceyrepeatedlylookedupathermother'sfacewhenreceivingan object,pausingasiftoacknowledgereceipt.Shealsolookeduptoher motheratbreaksinherplay,givingtheindicationofwillingnesstoshare experiencesasshehadneverdonebefore.Traceypulledthecartinbythe string,watchingitmoveremotefromherhand.Sheacceptedmanychanges



Fig.7.Refusingandassisting. Oppositepage,top:Traceytakesaballthenholdsitbackanddropsit;27weeks. Oppositepage,bottom:Traceypushesmother'shandaway,withoutasmile;26weeks. Above:MotherpushesbeadasideandTraceyimitatestoaidwithadeliberatesweeping movement;45weeks.
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amongcolouredbeadsbyhermother,pausinginhermanipulationtolookat whatwasshowntoher.Shefollowedwhenhermotherpointedtoabead whilespeaking,andcalmlyacceptedremovalofanobjectwithoutlossof interestinthesharedplay.Atonepointshegentlymovedhermother'shand asidesoshecouldgettobeadsbeneathit.Whenhermothershowedherhow

tomakethewheelsoftheinvertedtrolleyturnandsqueak,Traceywatched closelyandtouchedthewheels.Whenhermothereagerlysaid"Pullit!", Traceymadeamovetodrawthetrolleytowardsher,butfailedbecausethe stringwasnottaut,atthesametime,expectingsuccess,shelookedupand smiledeagerlyathermother.Thiswasclearlyalearnedanticipationofthe pleasuretheyusuallysharedwhenshedidthetrickofpullinginthetrolley correctly.Throughoutthissessionthemotherwasshowingandgivingthings
toTraceywhowasmoredocilethaneveibefore,andmore"interested".In playingwithobjectstheysharedtheeffectsalmostequally,Traceylookingup athermotherandsmilingwhenanentertainingeffectwasproduced. AtthesameageTraceyandhermotherplayedanewgameinwhichthe motherwasbothgivingandtakingback.Hermotherrepeatedlyofferedan object,thenquicklydrewitback.ShewatchedTraceywholookedupand laughed. MuchoftheinterplaybetweenTraceyandhermotherwascarriedby vocalization.Traceyhootedwithexcitementwhilebanging,orgruntedwith concentration,andthen,whentryingcarefulvariationsinmanipulation, madegentlercooingsoundsandmorearticulatedbabbling.Shedidthisco¬ operativelyinajointgame.Hermothertalkedinarelaxedwayandadded soundeffects(e.g."Whatareyoudoing?...Bang,bang,bang")butshe askedwhatTraceywantedmuchlessfrequentlythanbefore,sayinginstead thingslike"Takethisone"or"Thereyouare" assheshowedandgave. Atboth45and47weeksalargetransformationinthebalanceofTracey's communicationswithhermotherwascompleted,andtheeffectonher motherwasverygreat.FortheFirsttimeTraceygaveaplayobjecthappilyto hermotherwhenaskedtodoso(Fig.8).TheyplayedwithoneofTracey's toys,arattlewithaclearplasticglobe,andaballinsideit(Figs.1and9). Theglobecouldbeunscrewedfromthehandletotakeoutorputintheball. WhentheballwasofferedtoTraceyshepromptlyputitintheglobe,and whenhermotherassembledthetwopartssheeagerlyshookit.Themother madethefollowingcommentarywhichlacksquestions(exceptforone rhetoricalone),andisfullofinstructionsanddeclarations: "Putitinthere.Takeitout.Thereitis.Shake,shake,shake!"(Traceyhandsthe globetohermotherwhorequestsbygesture.)"Putitonthere,putitonthere. That'sit!"(Traceytakesouttheobjectandputsitinagain.)"That'sit.Inagain. Out.Mmm!Putitin.No?That'sit.Outagain.Thankyou!"(asTraceyhandsit overtoherwithoutbeingasked).
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Thentracey'smotherrolledaclothballtohersaying,"Ready,steady,go!" Traceycaughtitintwohandsandgrinneddelightedlybangingthetablewith bothhandsandtheball,andlookingupathermother'sface(Fig.8).Asher motherheldherhandoutpalmuptoreceivetheobjectsaying,"Where'sthe ball?",Traceyhesitatedamomentand,distractedbythesoundofsomeone enteringtheroomtohersideawayfromhermother,turnedtoholdoutthe balltothevisitor.Hermothercontinued,"No,here;overthisside."Tracey lookedathermother'shand,quicklyreachedtogivehermothertheball, lookedtoherfaceandsmiled."Thankyou!"saidthemother,andTracey gaveatriumphantvocalizationandhitthetable(Fig.8). LatertheyplayedagametodemonstratehowTraceyhadrecentlygained
thetrickofselectingobjectsnamedbyhermother.Atoyduckandfish belongingtoTraceywereplacedonthetable.Tracey'smothersaid"Where

isDuck-Duck?"severaltimes.Traceylookedfromobjecttoobject, "thinking"butnotreaching.Hermothersaid"Where'sFish-Fish?",then "Where'sDuck-Duck?".Afterbehavinginahesitant,absorbedmannerfor amoment,Traceygraspedtheduckandhandedittohermother(Fig.8). Traceyoftenmadeerrorsinthisgamewhichhermothercorrected,butshe clearlytried,andsometimesherchoicewasdeliberateandcorrect.The significantnewachievementishergraspoftheprincipleofthenaminggame. HermotherreportedthatinthelastcoupleofweeksTraceyhadbeenco¬ operatinginanumberofnaminggamesdevelopedoutoffamiliaractsof givingandtaking.Forexample,shewouldcorrectlyobeytheinstruction "Pulltheplug"afterhavingabath.Hermotherhadquicklylearnedto cultivatethisnewinterestinwords. Throughoutthissessionthegiving-and-takinggamewasplayedmany times,themotherutteringdirectionsanfdnamingthetopicsforexchange. Theyalsorepeatedthetruckgame,themothersaying"Weee!"asTracey, smilingeagerly,pulledthestringtodrawthetrucktowardsher. FrequentlyTraceymadevocalcommentaryinaquietpausewhileher mothersilentlyobservedher.Whenhermotherpushedthebeadonthe stringofthetrucktogetitoutofherway,Traceyimmediatelyturnedto imitatetheactco-operatively(i.e.toaid)(Fig.7).Thisisintotalcontrastto thesamegestureused4monthspreviouslytopushaside(torefuse)abead offeredbythemother(Fig.7). IncontrasttoherearlierreactiveregulationofTracey'sbehaviour, reflectedinaquestioningandcoaxingmannerofspeaking,Tracey'smother nowregulatedinadirectivemanner,issuinginstructionsandasking rhetoricalquestions.Tracey,forherpart,actedasifshehappilyaccepted theleadershipofhermotherinajointdefinitionofexperience.Webelieve themother'sbehaviourtobearesponsetoTracey'sacceptanceoforseeking fordirectives.



(b)

Fig.8.Acceptingandgiving;45weeks. (a)Traceyacceptsaballinarollinggame.Beatsthetableintriumph. (b)Traceyplacesballinmother'shandwhenarequestismade.Beatsthetable,smilingat mother.
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Withthisnewco-operationcamenewgames:amostinterestingexample,
loritscognitiveimplications,beingthehidingandfindingwhicharoseasa variationofputtinginandtakingout(Fig.9).Thelittlewoodenmenwere placedinatissuebox.Traceywasledto"find"thembyhermotherandshe showedhergraspofthecommunicationofthegamebyalookofsurpriseand vocalizing.Thisimitatedhermother'smocksurpriseandhighpitched "Oh!".Theyplayedalonggameinwhichthemenwererepeatedlyhidden, themotheroverturningtheboxwiththemeninsideleavingTraceytoliftit upand"discover"themen.Traceywasawillingparticipant.Themother vocalized"No"withashakeofherheadanddownwardintonation,or "That'sit"withrisingvoice.ItisobviousthatTracey'sco-operationand imaginationofthemother'srolepermitshertoshareinarichvarietyof sharedclimaxesinexperienceandmanymodesofaction,eachmarkedwith adistinctivevocalcommentfromthemother. ComparisonswithOtherInfants Tracey'sdevelopmentbetween6and10monthsissummarizedinTableI. Closelysimilarfindingshavebeenobtainedfrombiographicalfilmsmade

withoneotherfemalebabyandtwoofthefirstauthor'sownboys.Priorto9 months,whenmanipulatingobjectsandbabbling,eachofthefourchildren wasplayfulingamesdevelopedbyafamiliarpartneroutofwhattheywere doing.After9monthstheyrapidlydevelopedamoreobservantsocial behaviour,adjustingtheirinterestinobjectstotheirpartners'interestsby complexactsincludinghandingofobjectstoothers,andpointingwhile vocalizing,boththeseactsbeingcombinedwithlookingatthepartner'sface andsmiling. Theconsequenceofthisnewlevelofawarenessofthemotherappearsto
havebeenthatitwasthemotherwholearnedanewsetofrules.*After9 monthseachbabymadenewstepsofbehaviourimitatedfromthemother, becameobedienttodirectivessuchaspointingandverbalinstructions,and learnedtorespondcorrectlytoafew,oftenrepeated,namesofobjectsor actions.Theefficiencyofcommunicationandlearningwasenormously increased,first,bytheinfanttakingonanactiveroleofgiver,showeror agent,withvoluntaryrecognitionofthemother'sinterest,and,secondly,by themotheradaptingtothis. Intheprevious6months,complexchangestookplace,someofwhich,

•Thisaccountisbasedonbehaviourwiththemother,butthisdoesnotmeanthatotherpersons werenottreatedinsimilarways.Ihavenotstudiedotherrelationships,exceptforobservations
ofmyowninfantswithme.(C.T.)
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Traceyandmother

25Weeks

45Weeks

1.Babyonlyoccasionallyinitiatesface- to-faceinteraction.Doesnotinterrupt ownactivitytodoso.Smilesandlooks atMduringpersongamesorgames usinganimatedobjectsatclimaxes determinedbythemotion.
2.Baby'slookingatM'sfaceis unpredictable.Itelicitsanimmediate responseofpleasure.

3.BabyshowsresistancetoM'ssocial attentionsbyturningaway.
4.Babymayshowextremeinterestin objectstotheneglectofM.Doesnot combineattentiontoobjectsandM.

5.Baby'shandlingandexplorationsof anobjectarelimited;reaching, grasping,puttingtomouth,holding atside,banginganddropping.M mustfollowB'schanginginterestin effectsproduced.Maydevelopgames, buttherearenoequallybalanced transactions.
6.BabywatchesM'sactivitywithan object,especiallyifactivitylies withinB's"secondarycircular reaction".Bdoesnotimitate.

7.BabytakesobjectofferedbyM, almostinvariablydropsit.Doesnot giveanobject.
8.BabymayfollowM's.pointingtoan objectinfrontofBandpickupthat object,thoughnotreliably.

9.Motherhastobeverysolicitingto engageB'sinterestinasocialgame.
10.Babysmilesandlaughsatgamesand "jokes",orientinglaughterandsmiles

toM,butneedingsupportofM's involvementinB'sactions.
BabylooksandsmilesatMoften duringjointactivitywithobjects, greetingherreadily.Willinterrupt ownactivitywithobjectstodoso. BabylooksatM'sfaceinresponseto

aninstructionandtosolicit assistance.Moftentakestheselooks ofrecognitionforgranted. Babydoesnotturnawaytorefuse attentionsfromM. BabycanintegrateattentionstoM andobjectsinco-operativeactivity. Baby'shandlingandexplorationsof objectsarcmorecomplex,involving sequenceslikepullinginthetruck andthentakingoutthemen.Mcan developB'sinterestintoelaborate jointactivitieswhereMknowsthe overallplananddirectsBtofitin. Balsoanticipatesthesequenceand maydirectpartsofit. BabywatchesM'sactivityandwilluse
it asamodel,especiallyifencouraged todosobyM.ImitationbyBis easilyobtained. BabytakesanobjectofferedbyM, givesittoherwhenasked,andina sequenceofactionwhentheycometo M'sturn. BabyeasilyfollowsM'spointingtoan objectandpicksitup.Bishighly responsivetodirectivegesturesofM. Babyisfarmoreeasilysocially engaged,sometimesinvitingasharing ofpleasure. Babylaughsandbangstable triumphantly,indemonstrationof pleasureinmasteryofajoint occupationwithM.B'shumouris alsomoreautonomous;smileswhen carryingoutanactherself.
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Mother'sspeakingisturnedinto "baby-talk" gameswithbodymove¬ mentsandchangesoffaceexpression. Babydocsnotunderstandwords.
Mother'sordinaryspeakingismore likelytoattractB'sattention,even whennotreinforcedbyotheractsof expression. Babyshowssheknowsthenamesof sometoys.

I''nithepointofviewofafellowcommunicator,seemnegativeorrejecting. I raccy'sdroppingofreceivedobjectsat21weeksandrefusaltogiveobjects untilafter40weekswas,however,notabnormalbecausetheotherinfants didthesameatthisage.Tracey'splayfulnessat6monthsandlater developmentofarichtriadicperson-person-objectstyleofplayshowsshe wasnotmoreavoidantorwithdrawnthantheotherinfantsinspiteofher mother'sslightdepressionwhenTraceywas2to4monthsofage. Ilieavoidingshownbyalltheinfantsat4months,comparedtotheireager acceptanceofeyecontactinconversation-likeexchangesat2months,started |o\tpriortothematurationofarmcontrolandeffectiveprehensionof objects.Inseveralcases,therefusaltolookdirectlyatapartnerwasmost markedinrelationtothemother.Thismaybepartlyanartifactofour methodofobservinginstagedencounters,butitcertainlyisproofthatthe
wuhdrawalwasnotduetoperceptionofa"stranger". By5months,objectsandeventsselectedbytheinfantforattentionwere

takenupasmediatorsortokenforinteractionoffeelingsorintentions betweeninfantandmother.Forthenext4monthspersongamesandobject gamesexcitedtheinfantsandprovokedsignsofpleasure.Theinfantsalso clearlyenjoyedbeinginthepresenceoffamiliarpeopleandinfamiliar surroundings,andtheyfrettedwhenleftalone.Beinginfamiliarcompany encouragedplaywithvoicing,mouthingandhandling,allofwhichwere presumablyenrichedbythedevelopmentofnewcapacitiesforperceptionof bothpeopleandobjects.Butinallthistimetheinfantsoftenwithdrewfrom intimateface-to-facecommunication,andtheyusuallydidnotseektheeyes ofpeopleorsmiletothemwhileinterestedinobjects.Exceptfortheirunion
ingames,objectsandpeoplewerefocusedonseparately. Ifpersonalconfrontationsareforcedoninfantsatthisage,theyresistor withdraw.Withdrawalisnotrestrictedtostrangers.At3to6monthsthe unfriendlybehaviourmayelicitcommentfrommotherswhosay,spon¬ taneously,thattheyfelt"hurt".Wehaverepeatedlyrecordedamother tospontaneouslygraspher4-to5-month-old'sheadinanattempttoregain eyecontactbyforcefulheadturning.Thismanipulativetacticalwaysfailed. Themothershadtoacceptlessdirectformsofcommunication,andthenthe babiesrespondedwell. Withbabiesinthesecondandthirdmonth,mostmotherswehavefilmed
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playedgamesthatinvolvedtouchingtheinfant'sbody,likepat-a-cakewith thehands,bouncingthelegs,shakingthecheeks,proddingthenoseor stomach.Gradually,itwouldseemthemotherherselfisacceptedasagame objectasshemirrorstheinfant'sactsofexpression.Afterthistheplay incorporatesobjectsthattheinfanthasacceptedasfociforinterest.We foundthatby6monthsthesegamesviaobjects,orwithpartsofthemother's bodytreatedasobjects,becametheinfants'preferredformofplay.Then,at 9or10months,theystartedthedeliberatelyco-operativeformofinterestin objectswhichtransformsplayintoexchangeofactsofmeaning. DISCUSSION

Itremainstobeseeniftheaboveapparentlyendogenouschangesininter- subjectivityduringthefirstyearareuniversalinhumandevelopment. Obviouslysomeformsofcognitivedevelopmentoftheinfantarecultivated
orfacilitatedinoursocietybypresentinginfantswithspecialtoys,like colouredballs,rattlesandsofteffigiesofanimalsorpersons,andinfants mustbeaffectedbythecustomofleavingthemontheirowninplaypensor cotssurroundedbytoys.ProfessorMundy-CastleoftheUniversityofLagos hastoldusthatinWestAfricanculturesthereisagreatemphasisonsocial interactionwithbabies,whoarehandedroundandplayedwithverballyby everyonepresent.Thereisnotmuchemphasisonobjectgames.Annette HamiltonreportsthesameforAustralianAborigines(Hamilton,1970).In spiteofsuchdifferencesintreatmentofinfants,webelievethatcertain conclusionsdrawnfromTracey'sdevelopmentmusthavewideimplications forallhumans. WebelievethatTracey'schangeswereemergentinhermind,andthather mother,thoughsophisticatedbyartifactsandideasfromherfamily,social groupandculture,wasunconsciouslytutoredandchangedbythechangesin Tracey.Weconcludethattraditionalgamesandtoys(like"Pat-a-cake", "Ride-a-cock-horse",rattles,dolls,balls)maybestbeunderstoodas responsestotheinfant'sinnatehumantalentsforplay.Wewoulddescribe themother'sactswehaveseenasadaptationstotheinfant'schangingplay, andthisinturnreflectstheinfant'schangingunderstandingofhermotheras aperson.Thisisnottodenythatwhatamotherdoesmaybeessentialforthe infanttoexpandhisknowledgeatanoptimalrate.Ifsheactswith spontaneityandfreedominresponding,shecannothelpcreatingaseriesof demonstrationsfittedtotheinfant'scognitiveandinteractiveschemataand stimulatingtotheirgrowth.Helpfulplayappearstobehernaturalresponse
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iniheinfant'scommunicativepersonalityanditcantakemanyparticular lorms.Indeedeachmother—infantpairwehaveobservedcreatedtogethera uniquerepertoireofgames.Thehabitsofplayevidentlybecamethebasisof auniquecompanionshipineachpair. Anativisticinterpretationofinfantdevelopmentfitswhathasbeenseen
withyoungerinfants.Thechangesofcommunicationthroughoutthefirst >earappeartobeprincipallyduetodifferentiationofahighlycomplex, generalintersubjectivitywhichismanifestveryearlyinrudimentaryform (Trevarthen,1977c).Thisfunctionidentifiespersons,regulatesmotivation andintentiontowardthem,andsimultaneouslyformsrudimentaryactsof speechandgestureinpatternedcombinationsandsequences.Italso providesinternalimagesoffaceandhandmovementsfortheidentification andimitationoftheexpressionsofothers.Actsofadultsthatsignifyinterest andunderstandingtootheradultsareselectivelyperceivedby2-month-olds, too,andtakenasanalogoustotheirownactsoflikeform.Whenthemother expressesexcitementorpleasureitstimulatesafunctionintheinfantthatis capableofgeneratingamirrororcomplementaryact.Proofofthese propositionsistobefoundinthecommunicationsofprimaryintersubjec- tivitythatdevelopintoelaborateforminthesecondandthirdmonthsafter birth(Trevarthen,1974a,b,1977a,c). Theelementarydyadicinterpersonalfunctionisevidentlychangedas infantsdevelopeffectiveprehensionandanincreasedfacilityforobserving eventsandtheusefulpropertiesofobjects(Trevarthen,1977b).We conceptualizethisdevelopmenttobebydifferentiationofafundamentally coherentfieldofintentionalitywhichis,however,alreadyanatomically partitionedatbirthintothreemodesoutofwhichthreekindsofexperience andactionaregeneratedpostnatally:Thesemodesareprobablythreereal systemsofthebrainthatachievefunctionaldifferentiationbyinteraction witheachotherandwiththeenvironment.Formsofactionandperceptual processingappropriatefor(l)knowingandusingobjects(praxicmode),for (2)communicatingwiththehumanworld(communicativemode),andfor(3) actinginself-directedorthoughtfulmanner(reflectivemode)appearas distinctrudimentsinthenewborn.Ofthesethree,thecommunicativemode appearstoundergogreatestelaborationinthefirstphaseofinfancy(second andthirdmonths).Thenitbecomesadjustedtodevelopmentsintheother twomodes,especiallythepraxic.Inconsequenceinfantsshowspecific withdrawalfromprofferedinterpersonalcontact,andtheyrelegatesharing

ofexperiencetomoreindirectchannels.Withincreasedinterestinlookingat andhandlingobjectscomesaplayfulnessthateventuallypermitsthe infantileintentionalitytoachieveanewlevelofintegration. Oncefreeinteractionbetweencommunicativeandpraxicmodesofaction
isachieved,theinfantsuddenlyshowsbehaviourthatisuniquetoman
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initscomplexity,andfullofpotentialforthedevelopmentofknowledge, jointenterpriseandlanguage.Whena10-month-oIdoffersanobjecttothe extendedpalmofanother,makesavocalandgesturalutteranceintheform ofacommandordeclaration,respondswithpreciseco-operationtoarequest expressedbyfacialsignsandingestureandspeech,playsagive-and-take game,orobeyslearnedinstructionsofspeechorgesturetochooseobjectsor performspecificmanipulationswiththem,theexpressivemannerofwhatthe infantdoesgivestheseactsaco-operativeformseeninthebehaviourofno otherspecies.Webelievethesamedevelopmentswillbefoundinallhuman societies,butthinkitlikely,too.thatculturaldifferenceswilltakerootat thisstageofinfancy. Figure10isadiagramoftheproposedtransformationsoftheintentional mechanismthattakeplaceinthelirstyear. Thisviewoftheformationofwhatwecallsecondaryintersuhjectivity, linkingmother,infantandobjectonanequalplaneofimportance,isnot compatibleeitherwithbehaviourist(Watson,1924)orpragmatic(Mead, 1934)viewsofthedevelopmentofhumansocialintelligence,nordoesit relateexceptsuperficiallytothePiagetiantheoryofcognitivedevelopmentin the"sensory-motor" period(Piaget,1970).Itrequiresaninnateinter¬ personalorintersubjectivefunctionlackingorunstatedinthese.The assumptionthattheyounginfantisisolatedinegocentricityisquite incompatiblewithourobservations. Asignificantgrowthtransformationoftheinfantmindatabout9months

hasbeendetectedbyallwhohavemadeadequatebiographicobservations. However,differenttheoriesleadtowidelydifferentinterpretations. Excludingextremelearningtheorieswhichoffernoexplanationforsucha change,thetwoprinciplestructuralist(orconstructivist)theoriesformental developmentbothacknowledgethecomplexityoftheinfant'scerebral endowmentinprinciple,buttheyattributechangeinbehaviourto progressiveattainmentofskill;thatis,totheintegrationofpractical experiencesintorepresentationsandconcepts.Thefirsttheory,thatof Piaget,concentratesoncognitivegrowth—growthofknowledgeinthe privatemindofanactor-perceiver.Theother,identifiedwithMead, emphasizessocialandcommunicativeinteractionsbetweentheinfantand themotherofotherpersons.SocietyistakenbyMeadtobetheprincipal sourceofrulesforknowingpeopleandcommunicatingwiththem. Athirdtheory,thatofthepsychoanalysts,wasatthestartmoreconcerned
withthepathologyofadultpersonalitystructure.Freud,ofcourse,presented

adevelopmentaltheoryofinstinctivemotivation,basedonhiscasematerials. Psychoanalytictheoryissodifferentfromtheotherapproachestoinfancy thatitmustbeconsideredseparately. Piaget(1952,1962)hascaptured,withwonderfulprecision,almostallof
I
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SECONDARYINTERSUBJECTIVITY A

Fig.10.Functionsinthedevelopmentofsecondaryintersubjectivity. (IA)Communicating:babyandmotherinteractface-to-facc;nointerestinobject.(IB)Acting onanobject:babyacts:motherwatches.(IC)PiagetianAssimilation:playwith"pleasurein mastery".(ID)PiagetianAccommodation:imitation,trackingwith"seriousintent". (IIA)Person-PersonGame:babyactsonmother'sactstobaby.(MB)Object-PersonGameI: mothermovesobjecttoamusebabyandwatchesthebaby'sface.(MC)Object-PersonGameII: babymovesobjectandmothertracksit;babywatchesmotherandisamused.(MD)Babytakes offeredobjectwithoutacknowledgementofmother'sintentiontogive.(ME)Babyisaskedby mothertogiveandrefuses,avoidingmother. (MIA)Babygivesobjectandshowspleasurewhenitisaccepted.(1MB)Fullperson-person- objectfluency,e.g.mothershowsbabyhowtodoatask(I+2),babyaccepts(3+4),then looksatmotherandbotharepleased(5+6).
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theeventsweobserveinTracey'sbehaviour,exceptthoseconcerning adjustmentofherattentionstohermother.Indeed.Piagetpresentshimself asaresponsivebutinvisibleexaminerofthedevelopingimaginationand reasonofthechild.Evenwhenstudyingimitationandplay,hemakeshis analysisintermsofa"thinking"thatallowstheinfantnospecialawareness ofhumansaspersonshavingauniquepotentialityforsharedawarenessand sharedintention(Piaget,1962).Theessentialprocessinearlyinfancyis developmentofimageryforperceptionofobjects.Thisisbuiltupby amalgamationofcerebralreflexesthatguidemovementsoftheeyes,hands andmouththroughthesensesofsight,hearing,touchandtaste.Objectsare perceivedthrougheffectstheyproduceinsensory-motorreflexeswhenthe infantorientstoormanipulatesthem. Piagetdescribesamajortransformationinthechild'smindatabout9 months.Thisbringsintobeing"theconceptoftheobject".Beforethis (StageIII)theinfantpractices"secondarycircularreactions",repeatedly transportingobjectsheldinthehandtocauseinterestingperceptionsof gradednovelty.Objectsarenotyetconceivedbytheinfantassubstantive withintrinsiccapacityfordisplacementorpersistenceintimeandhaveno fixedshapeorsize.Interestinthemceaseswhentheyarecovered,andthey arenotexpectedtohaveagivenformfromoneappearancetothenext.After about6months,theinertial,sound-making,appearance-changingproperties ofobjectstransportedbytheinfantcausementalimagesthatareretainedto representobjectswithconstantintrinsicproperties.At9months(StageIV) theinfantbeginstoobservetheeffectsofexercisingskillsofvisualexplora¬ tion(grasping,holding,dropping,hitting,etc.)insequentialcombinations. Thisresultsinthedefinitionofcertain"instruments"thataddmeaning,for

anobserver,totheinfant'sacts(Piaget,1952,1970). Theinfant,Piagetsays,enjoysthepowerofexercisingcontroloverthe perceptionsofobjects,somusthaveameansofevaluatingcontrol.Bythis evaluation,Piagetexplainsthedifferencesbetweenthe"seriousintent" (intentionalaccommodation),bywhichaninfantwillexploretheexperience ofanunfamiliarobject,andthelaughterorsmilesthataccompanyplaywith afamiliarobject.Thepropertiesofsomethingfamiliar,beingcorrectly predictedbytheinfant,offernofurtherscopeforseriousinvestigation (Piaget,1962). Piaget,failingtorecognizethathumansareessentiallydifferentfrom
otherobjectsintheinfant'sworld,doesnotregisterthefactthatinfantsaim theiremotionalexpressions(of"joy","seriousintent"or"surprise")to persons.Moreover,forhimimitationbeginsverysimplyastheaccommoda¬ tionoforientingtothedisplacementofanobject,orthemindlessre-creation ofthesoundofamodelthatitselfmatchesoneoftheinfant'sownsounds (e.g.contagiouscrying).Morecompleximitationsareachievedbyassociative
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iruingandreinforcementfromadultswhoselectivelyrewardactsofthe i*'.nitthat,bychance,reflecttheirmodels.Likewise,theabilityofa10- r•nth-oldtogiveanobjectonbeingasked,whichPiagetreports,isno ihflerent.hebelieves,fromtheabilityachievedatthesametimeofplacinga t'jllinacontainer.Laughterinagamewiththemother'sfaceorwithan I'btcctanimatedbythemother,issimplyduetotheinfanthavingapowerto predictwhatwillstimulatehimafterhedoessomething—onceagain,a proateexperienceofthepowerofmasterycausesjoy. AtStageIVtheinfantwillsnatchacoveroffahiddenobject,andenjoy
thisinstrumentalactforitssake.Thisleadstoexperimentationwithmeans

iintermediatesteps)fordoingthings.Thisis,Piagetconcludes,thefirsttime iti.ittheinfantcanimitateanactseenbymovementofapartofhisbodyhe cannotsee.Theachievementissimplyduetolearningofthementallink betweeneachsuchactandsomeothermovementwhichcausesastimulus likethemodel.Thus,pokingoutthetonguetoimitateissaidtoinvolveprior ■•bservationofthecombinationoftongueprotrusionwithmakingofcertain voicesounds.Wenowknow,however,thatsilenttongueprotrusion(and other"self-invisible" expressions)maybeimitatedby1-month-olds(e.g. Maratos,1973). Piaget(1932)definesmoralityas"thelogicofaction".Hesuggeststhat
"wecanfind,nodoubt,evenbeforelanguage,alltheelementsofrationality andmorality"but"itispersonsexternaltohimwhochannelizethechild's elementaryfeelings;thosefeelingsdonottendtoregulatethemselvesfrom within".Moralreciprocity,accordingtoPiaget,isarationalachievementof thechildseveralyearsofage,whenhemovesfromanegocentrictoasocio- ccntriccondition.Kohlberg(1969)likewiseconsiderstheinfanttobewholly egocentricandlackinginmoralsense.* ClosefollowersofPiaget'stheoryofcognitivedevelopmentmaynote significantchangesinthementalfunctionsofinfantsinthelasttrimesterof thefirstyear,butaddnothingofsignificancetohistheoryofinfancy,even whentheyapplyittodevelopmentofknowledgeofpersonsor"theself'orto thedevelopmentofprotolinguisticfunctions(Kagan,1971;HuntandKirk, 1971;Flavell,1974;Kohlberg,1969;Batesela!.,1975;SchafTer,1971; LewisandBrooks,1975).Asanexampleofhowthecognitivetheoryis applied,experimentsontheattendingofinfantstoeventsundergoing mechanicalorelectronicchangeindicatedthatbabiesbecomemore observantandmoreexpressiveaboutwhattheyperceivetowardstheendof thefirstyear(Zalazzo,1977).Thisisconsideredtobeduetodevelopmentof "thinking".Bateselal.(1975)similarlyconsiderthattheabilityofa10- month-oldtoperformillocutionaryactsofcommunication,intendedtomake othersactasinstrumentsorrecipientsofinformation,followsfromdevelop¬ mentoftheStageIVorStageVobjectconcept.
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Bower'sstudiesofcognitionininfancy(Bower,1974)leadhimtopropose

arevisionofPiaget'sconceptofdevelopment(Bower,1977;Bowerand Wishart,1977).Experimentswithvisualtracking,predictionandreaching
ofinfantslessthan6monthsoldshowthatsomeconceptofanobject, locatedoutsidethebody,capableofdisplacementovertimeandwithitsown sizeandform,ispresentinwhatBowercalls"abstract"formulationforthe wholeinfantfromthestart.Itis,therefore,notconstructedbyassemblyof sensory-motorreflexes,eventhoughtheobjectperceiveddoesgainin specificitywithexperienceofinstancesandcontexts.Thisdoesnotseemto totallycontradictPiaget'sviewsanditresemblesWernerandKaplan'sidea ofdifferentiation(WernerandKaplan,1963). Bower(1977)inreviewingtheevidenceforanalternativegeneraltheoryof psychologicalgrowth,hassuggestedhowitmayexplaininfants'interestin personsandthedevelopmentofindividualattachmentsorrelationships.He usesevidencefromthepowersofyounginfantsforimitationandtheirvaried expressionsofpleasurewithhuman,non-human,reactiveandunreactive stimuli.Nevertheless,Bower'sanalysisremainsrationalandimpersonal.His infantisdevelopingpropositions.Whenexplainingwhathemeansbyamore abstractrepresentation,BowerreferstoRussellandWhitehead'slogical theoryofTypesanditsusebyGregoryBateson(1973)inpsychology.Hedoes notdistinguishintersubjectivefunctionsasrequiringadistinctmechanism, excepttosaythathumansareprobablybornwithaneedforhuman company.Heobservesthat"setpatternsofinterchange"withpeopleare acquired,butgeneralizeddetectorsforhumanspeecharepresentfrombirth. TakingtheexperimentalfindingsofLewisandBrooks(1975)onreactionsof infantstophotographsofpeople,heconcludesthatgenderidentityis acquiredbyspecificationwithinageneralrecognitionofhumansthatisall thatisexpressedinearlymonths.Overspecificationoftheidentityofthe motherandoftherelationshiptoherisresponsibleforfearofstrangersand separationanxiety. Theformulationofthistheoryisitselftooabstracttohelpusexplainthe emergenceofsecondaryintersubjectivity.However,indevelopinghisthesis Bowermakesanimportantpointwithrespecttoapparentlossesor repetitionsofconceptualskillininfancyandchildhood.Forexample,infants changeintheirabilitytopredictrelationsbetweenanobject'sperceivedform andsize,anditsmass.Whenreachingandgraspingat18months,aninfant knowsanobject'smassfromitsappearance(MounoudandBower,1974). Speakingat4years,thesamechilddoesn'tknow.Suchfluctuationsinability meanthatincompletestudyofagivendevelopment,missingearly manifestationsofafunction,maygiveafalseindicationthatthefunctionin questionisbuiltupbythechildlearninghowtocombineelements. Repetitionofanyoneabilityconsideredseparatefromthewholepatternof
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Ihologicaldevelopmentisanalogoustoacycleofdifferentiationand >•integrationinmorphogenesisofoneorganinthewholebodyofanembryo
•Weiss.1939). Acomparableanalysismaybeappliedtoepigenesisoftheprecursorsof n>mniunication.Halliday(1975)describes"previews"atabout5monthsin theattainmentofearlyprotolinguisticabilities.Wehaveobserveddeclinein esccontact,smiling,prespeechandgestures,between3months(primary inicrsubjectivity)and6months,andthenincreaseofthesebehavioursat9 months(secondaryintersubjectivity)(Trevarthen.1977b).Atthesametime iliaiprimaryintersubjectivityisdeclining,theinfantlosesaninclinationto imitatemouthmovementsandvoicesounds(Maratos,1977).Thesecond lormofintersubjectivityisnotacquiredbyassemblingreflexreactionsto personsandobjects.Itrequiresformationofnewkindsoffunction combiningpreformedintentionstoobjectsandpreformedintentionsto persons. IncontrasttothePiagetians,thosewhoconcentrateonthecontributionof

thesocialenvironmentoftheinfanttodevelopmentincludepediatricians «iihconcernforassessmentoftheadaptationofinfantstotheircaretakers andtheprospectsofartificialmanagementofinfantsinhospitals. Developmentalpsychologistsnowseekspecificallysocialexplanationsforthe developmentoflanguage,andconfrontsuchsocio-politicalquestionsasthe genesisofraceandsocialclassdifferencesinschoolperformance,orthe causesofdifferencesbetweenintellectualdevelopmentsindifferentcultures. Infantsareincreasinglyseentobehighlyresponsivetohumancontactfrom birthandtheirdevelopmentisnowknowntobeprofoundlyaffectedby isolationfromthemotherorfailuretoformanemotionalattachmenttoher. Ababyisthoughttoenterquicklyintoawebornetworkofsocialinteraction withhisorherimmediatecaretakers',thenwithinthefirstfewyearsthis extendstoincludetheirpeersandotherfamilymembers. Allkindsofpsychologicalfunctionsarenowseentodevelopindependence
onthissocialcontext(e.g.LewisandFreedle,1973;Schaffer,1977).Itis generallybelievedthatinteractionwithpeoplepermitsababytolearnrules forsharing,teachesthemhowtouseobjectsandeventuallytransmitsa languagecodetothem.Theinfant'sdevelopmentissupposedtodependon themotherteachingreciprocationindialogue,howobjectsmaybeused,what effectstheymaycreateandhowtospeakaboutthem.Knowledgeofthe infantaboutpeopleaswellasaboutobjectsissaidtobedevelopedby socializationwhichdependsincreasinglyontransmissionoftheacquired knowledge,techniquesandsocialconventionsofpersonsclosetotheinfant. Theprocessofacculturationiscontinuedinchildhoodbyformalschooling. Inrecentaccountsofcommunicationinthefirstyearaspecialinnate abilitytosensepersonsandtocommunicateisgrantedtoinfants(Bell,1968;
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NewsonandNewson,1975).Nevertheless,theacquisitionofrulesof exchange,inthesenseofsymbolswithsharedsocialsignificance,isstill thoughttobeduetotrainingorcontinuousprogressiveadaptation(Bruner, 1975;NewsonandNewson,1975).Theendogenousbaseforthisacquisition

isstillunknown.Someconsidertheoriginalresponsetopersonstodependon arefinedbutautomaticsensitivityoftheinfanttothecadenceand contingentresponsivenessofstimuliemittedbyattentivepersons(Condon andSander,1974;Watson,1966,1977).Whenconfrontedwiththepatterns ofactualcommunicationthisexplanationisseentobeinsufficient.The infanthaselaborateregulatorypowerandacapacitytoadjusttoorimitate theformofcommunicativeexpressionsofadults(Trevarthen,1977c). IdeasaboutlanguageacquisitionwerechangedbyChomsky'sarguments
foraninnatelanguageacquisitionmechanismthatcouldbeheldresponsible forthegrammaticalformofhumanlanguageintentions(Chomsky,1965). Lenneberg's(1967)biologicalobservationsonlanguagedevelopmentwere alsoinfluential.Subsequentstudiesofearlylanguage(Bloom,1970;Brown, 1973)andofmothers'speechtoinfants(Snow,1972)suggestthatthe psychologicalrulesofcommunicationnecessaryforthestartofspeakingare moreconcernedwithestablishingsemanticsinpatternsofjointinterestin surroundings.Claimsforaninnatesyntacticfunctionhaveweakened.The mother,inconstantattentiontotheinfantoverV/iyearsbeforethebaby speaks,hasbeenfoundtobeextremelyperceptiveofopportunitiestogive meaningorimputeintentiontowhattheinfantdoesinrelationtoherorthe environment.Sheisthoughttocodifytheinfant'sadventitiousandimitative actsinwordsandtoguidetheformationofsyntacticstructures(Ryan,1974; Snow,1976;Newson,1974;NewsonandNewson,1975;Holzman,1972; Bruner,1975;NinioandBruner,1977;LievenandMcShane,1977).The motheralsobeginstheprocessoftransmittingrulesofculturetotheinfant (Shotter,1974;NewsonandNewson,1975). Suchanexplanationofthedevelopmentofcommunicationasanacquired socialskilllinkedtoexperiencerequirescarefulassessmentinthelightof whathasbeenfoundbyaccuratedescriptionsofwhatinfantsdo.Thereare extraordinaryregularitiesindevelopment.Changesareinitiated,notbythe adultrulebearers,butbytheinfantandchild.Thechangesreportedherein theinfant'sintentionsatabout9or10monthstransformtheopportunities forcommunicationandcausetheinfanttoperformdeliberate,self-conscious andreciprocalsharingofafocusortopicwithanother.Apparentlytheinfant offerstoothersthegeneralstructureoflanguagebehaviour,andthen regulatesadevelopmentaltimetableforacquisitionofitsdifferentiated subverbalrules.Nevertheless,mostpsychologistsprefertoexplainthe changesasoriginatingfromthesocialenvironment. By2monthstheinfanttakesturnsinexpressionandvocalization,
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generatingrudimentaryutterancesinadialogue-likeexchange(Stern,1974; Snow,1976;Bullowa,1977).ThisisregardedbySchaffer(1977)tobea learnedability,butthereisonlycircumstantialandhighlyselectiveevidence forthisinterpretationwhichbeginswithadenialofaninnateinter- subjectivity.By9monthstheinfantisco-operativeindistributingattention
toobjectsevenfollowinganother'sgazeorpointing(ScaifeandBruner, 1974;MurphyandMesser,1977).Althoughinfantsmakethemovementof pointingfrom6weeks(Trevarthen,1977a,c),deliberateemploymentofthis kindofactinanexchangewiththemotherdoesnotoccuruntil9months.In theinterveningperiod,playinvolvingimitationisthoughttobeessentialto "elaborationofarulestructureincommunication"and"developmentof signallingandsequencingrules"(Bruner,1975),orkindsof"standard actionformats"(NinioandBruner,1977).Earlyformsof"ostention"(e.g. pointing)inthisperiodareusedbythemotherin"helpingthechildto mastertheconceptofalabel"(NinioandBruner,1977).Butnotheoryof rulelearningcanexplainhowtheprocessbeginsorwhyithasaregulated rateofgrowth.Harre,theauthorofthe"ethogenic"conceptofthecreation ofrulesinsociety,admitsthatafteronehasacceptedthatrulesgovern humansocialbehaviour"therewouldstillremainthequestionofthe explanationoftheuniversalityofcertainsocialtypesandpresentation styles"(Harre,1974a,p.182). At9monthsthechildwithinthealreadypracticedturn-takingformatof communication,reciprocateseffortstogivecommunication,e.g.byhanding overanobject.Thechild"learnstodealwithdeixisinanactionsituation; shiftingfromtheroleofrecipienttobeingagent,withthepreviousagentas recipient"(Bruner,1975,p.15).Thisisanaccuratedescriptionofthe behaviour,buttheword"learns"is"gratuitousunlesstheemphasisis carefullymaintained,notontheoriginofdeixis,butonhowto"dealwith" orcontrolit. Thereis,indeed,aseeminglyendlesslistofnewachievementsatabout9 months,allofwhichrequirethebabytoidentifywithandreciprocate attentionsofothers,ortotreathisorherownintentionsasobjectsofinterest (symbols?)inafieldofcommunication.Howcouldthefollowingbemastered forthefirsttimeatabout9or10monthsbyinfantsindifferentsocietiesand differentdecadesunlessthecommon"ruleofsharing"wereinnateand regulatedbygrowthtobeactiveatthisage? Invokesadulthelpinperformingataskwithanobject(Piaget,1952; Batesetal.,1975);

liesdownonapillowpretending(forother'sbenefit?)togotosleep (Piaget,1962); performs"functional"playwithtoys(e.g.atelephone),usingthemin "adultdeterminedpurposes"(Zalazzo,1977);
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returnsaffectioninthelearnedI'orniofanembraceorkiss; waves"byebye"; playsappropriatelywithcup,spoonandsaucershowingawarenessofthe function; obeyssimplerequests,e.g."Givemecup"; removesinappropriateclothes,e.g.abonnetputonindoors; imitatesdemonstratedactionsonobjectsincludingpointingtoanobject withexclamatoryvocalization; markspaperwithapencilinimitation,payingcloseattentiontomarks made(Griffiths,1954);

playspeek-a-boo,hidingownfaceforanothertowatch; opensandclosesabook,lookingatmotheraftereachmove; holdsacuptothemother'sordoll'smouth; showstoeswhenthesearenamedbythemother(Bruner,1975); pointstoindicateobjectsthatarebeyondreachorinapictureformand unmanipulable(Bateselal.,1975;NinioandBruner,1977). Everythingintheseactsisspecifiedtoareferentpersonorisinarecognized systemofmeaning. Thedevelopment,atthesametimeasthesesharedacts,oftheabilityto understandwordsandthentonameisevidentlydependentonthe achievementofcommunicative"reciprocation" abouttopics.Ninioand Bruner's(1977)studyoftalkwithapicturebookisanexcellentdemonstra¬ tionofhowtheinfant'sknowledgeofentitiesandthedevelopmentofdistinc¬ tionsbetweenandwithinthemmaybefacilitatedinagameofsayingnames whileintentionallyexchanginginterestaboutsharedfoci. NinemonthsisthetimeofappearanceofHalliday's"protolanguage"in
whichhisson,lackingwords,couldyetvocalizeanumberofdistinct functionsinjointaction(instrumental"Iwant";regulatory"DoasIsay"; interactional"Meandyou";personal"HereIcome").Allofthesedependon interactionofcommunicativeintenttodefine"actsofmeaning",amore generalachievementthantheunderstandingandsharingofnamesfor recognizedentities(Halliday,1975).Dore(1975)hasalsoemphasizedthat wellbeforetheyspeakchildrencanvocalizeactsofspeakingandquickly adaptprosodicinflectionsofsubtlemeaning. Inadetailedstudyofthedevelopmentofactsofcommunicationinthree femaleinfantsinRome,Bateselal.(1975)findevidencethatattainmentof theabilitytoperform"illocutionary"acts,actsthathaveaconsciously intendedaimtocommandassistanceofanother,ortotransmitadeclaration ofexperienceorintenttoanother,dependsuponattainmentofPiaget'sStage Vatabout10months.Thereseemstobesomeconfusionofchronology,but understandinghowtouseadultsastools(meanscontrolledwithrespecttoa specifiedend)isstatedtodependonmasteryoftheobjectschema,
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achievementofintentionalityandritualizationofactsoforientingor prehensionsotheybecome"moreappropriateforcommunicatingdesireto
anadult".Hallidaydescribesthesamekindsofbehaviouralchange,without referencetoPiaget,asstepsinemergenceofalanguagefunction.Inone study"proto-cognition"isprimary,theothersays"protolanguage"is fundamental. Thereisundoubtedlyconsiderableagreementaboutwhatinfantsdoin communicationduringthefirstyear,nowthatthebehaviourisbeingstudied withsufficientattentiontoitssubtlepatterns.Butnoneofthepublished accountssatisfactorilyexplaintheconsistentchanges. Givenwhat2-month-oldscandoinmutualawarenesswiththeirmothers,

itseemssimplesttoconcludethatat9monthsthereisattainmentof functionalcontrol,ofintrinsicorigin,fortheuseofinnateandpracticed communicativeabilitiessotheycanberelatedtophysicalobjectsthathave beenbroughtinsidethefieldofsharedexperienceandsharedknowledge.All oftheaboveexamplesfitthehypothesisofFig.9thatdevelopmentofthe infantmindbringstogethernewlyelaboratedintentionstothingsandthe givingofmessagestopeople.Weseenoevidencethatthisachievementisthe resultofpracticeofspecificrituals(rulesofconduct)learnedwitha consistentcompanion.Wethinktheacquisitionofspecificpracticesgives necessarydefinitiontoaprocesswhichiscausedbychangeinthestructures ofintelligenceatadeeperlevel;onewhichisbasicallythesameforall infants.Ifthereisinsufficientopportunityfortheinfanttocommunicate,the developingfunctionmightwellbeweakenedorevenpermanentlydisfigured. Thisdoesnotmeanitisnotinherentandself-regulatingingrowth. Furtherevidenceconcerningthegrowthofafundamentalmechanismof infantpersonalityandperson-perceptfonbyinfantscomesfromobservations ofthefewpsychoanalystswhohaveactuallystudiedinfants,principallythose oftheBritishObjectRelationsSchool.Althoughanalyststendnottostudy theworld-perceivingcognitivesystemsofinfantsadequately,theydo sensitivelyobservepersonalco-operationorresistanceoftheinfantwiththe mother.SinceFreudmadehisrevolutionaryinferencesaboutinfant sexuality,psychoanalysishasprojectedfindingsfromdissectionofadult psychodynamicsandfromobservationofregressivechangesintopreverbal statesoftheself.Directobservationofinfantsdidnotcomeuntilafteraset ofdevelopmentalnotionshadbeenobtainedinthisdownwardorbackward way.MelianeKleinwasthefirsttopostulateinfantileneuroses(Segal,1967). Sheobservedthatafter9monthsthebabywascapableofremorsefor causingpaintoalovedone("depressiveposition").Thisrequiresthatthe infantdevelopaconceptofrelationshipbetweenadistinctselfandanother (objectrelation).Interestingly,thisistheageatwhichaninfantfirstshows self-consciousnessinamirror(Amsterdam,1972).
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Itisevenmorerecentthatafewpsychoanalysts,experiencedwith psychosesofchildhood,haveexploreddevelopmentsinnormalinfancyto testbasicassumptionsofpersonalitydevelopment.Spitz(1965)wasa pioneer,buthedoesnothaveadetailedaccountofthechangesweare concernedwith.Heattributestheattainmentofautonomy(theabilitytosay "No")toastagetowardthemiddleofthesecondyear.Heunderestimates thepersonalconsciousnessoftheinfantandoverstresses,asBowlby(1969) too,hasdone,thespecificinstinctualbondtothemotherasacaretakerwho imitateswhattheinfantdoes.Hisclassicalstudyofsmiling(SpitzandWolff, 1946)issurpassedbythatofPeterWolff(1963)whichbringsthetrue interpersonalcommunication,throughvision,tothefore. MargaretMahler(1963)foundthemotherandinfanttoformasymbiotic communitythatachievesaclimaxofintensitybetween6and8months.The mother,fusedtotheinfant'smentalorganizationuntil"separation- individuation"oftheinfant'sego,isconsideredthecatalystofthisprocessin whichtheinfantdevelopsadistinctionbetweenhisownbody,itssensations andfunctions,andthemother.ThisisclosetotheorthodoxFreudian position.Mahlerattributeschangesintheemotionaldependenceofthechild onthemother,andpanicwhensheisfeltlost,totheprocessofseparation drivenbybothsensory-perceptiveandmotorchanges.Locomotionat9 months,forexample,maypullthechildtoofaroutofa"securitybase"and causepanicinthechild. Winnicott(1965),whotookabalancedviewofallpsychologicalfunctions

ininfantpersonalrelations,insistsontheneedtotreatthemotherandinfant asaunit,withtheinfantandchildmovingfromabsolutedependence throughrelativedependencetoindependence,themotherchangingin parallel.Heclaimsthatifthematernalcareis"adequateinimportant respects","allstagesofemotionalgrowthcanberoughlydated".Fromthe "holdingphase"oftheneonate,inwhichthemotherisinastateof"primary maternalpreoccupation",theinfantattainsa"unitstatus"asaperson "livingwith"themother;thatis,frombeingmergedwiththemotherto beingrelativelyseparatefromher.Intheconditionofrelativedependence theinfantcanbeawareofdetailsofmaternalcareandrelatethemto personalimpulses.Thiswouldappeartoacknowledgearudimentary intersubjectivity.Themotheradaptsbyregulatinga"steadypresentationof theworldtotheinfant"(asinthegamesweobservedwithTracey).TheFirst signthattheinfantknowsaboutdependenceis,Winnicottbelieved,in manifestationsofanxietywhenthemotherisaway"beyondthetime-spanof (theinfant's)capacitytobelieveinhersurvival".Whentheinfantis6 monthsto2yearsoldtheneedforahealthymotheris"Fierceandterrible". Thisistheperiodofspecialattachmenttothemotherorprinciple companion,whendeprivationeffectsaresevere(Spitz,1965;Bowlby,1969;
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Butter,1972).Theeffectofthenewmentalmechanismsoftheego"isthat theinfantcanallowforeventsthatareoutsidehisorhercontrol....Then speechbecomesunderstood."Inanintermediatestageofhealthydevelop¬ ment,amostimportantexperienceinrelationtoapotentiallysatisfying objectisrefusalofit.Then,astheobjectchangesfrombeingsubjectivelyto objectivelyperceived,twonewthingsappear,"theindividual'suse...of communication,andtheindividual'snon-communicatingselF'.Thesewould matchthecommunicativemodeontheonehandandthepraxicand reflectivemodesontheother. Winnicott'saccountofnormaldevelopmentrecordsachangeincom¬ municationbetweentheinfantandmotherfrom"activenon-communica¬ tion"regardingtopicsofinterestduringtransition(4to6months),to acceptanceofreciprocalcommunicationwhentheinfant'sseparationas anindependentexperiencerandactorhasreachedaninitialstageof completeness.Apparentlythisstageisarrivedat,atleastinourfilm situationwheretherecanbeunhurriedenjoymentofeachotherandtoysby motherandinfant,whentheinfantisabout9monthsofage.Itis,according
toWinnicott,amaturationalchangeoftheinfant,dependentonthequality ofthefacilitatingenvironmentprovidedbythemotherandotherfamily members. Fairbairn(1949)consideredtheegotobegovernedinitsfunctionsnotby impulsesofpleasurebutbyrelationshipsto"objects".Thatis,the fundamentalpropertyoftheegoistogovernrelations(betweenpersons)and thereisnoneedtopostulateaseparateunorganized"id"asagenerator ofprimitiveimpulses.ThusFairbairnarrivesatatheoryofinnatepre¬ dispositiontorelateinterpersonallyandtosocialcircumstances.Social lifeforhimdependedonthemechaniSmsofrelating.Feelingsofpleasure- seekingoraggressionrepresentfailuresofthe"objectrelation",notsources ofpersonalenergy.ThiscomesclosetoMacmurray'stheoryoftheinnate "Fieldofthepersonal"(Macmurray,1961)andleadsontoaviewofthe infantasinherentlysensitivetotheopportunitieswhichpersonalrelations offer.

Theimportanceoftheanalyticalperspectiveforourpresentpurposeis
thatitemphasizesthattheinfant'sabilitytomasterobjectsinactsof developingintentionalitymustbecloselytiedtogrowthofindependence frominterpersonalsymbiosiswiththemother.Interpersonalcommunication mustdevelopinsomeconflictwiththeemergenceofseparate,individualacts

ofconsciousintentbytheinfantforhimself.Co-operativeuseofexperience, essentialtolanguage,involvesjointcontrolofthesetwomodesofaction.
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Thebehaviourofinfantsinrelationtoothersshowsthattheypossessa rudimentarybutcomplexunderstandingofpersons,andthattheyare adaptedtoco-operateinjointintentions.Outofthisperson-relatingability, ababydevelopsawilltosharethefociofinterestinsituationsandtodefine objectsofusewithinactsofmeaning. Inthedevelopmentoffundamentalhumanskills,aregulatedpatternof changeisclearinthefirstyearoflife.Alargesteptowardsconfidencein "self" andconfidinginothersisexpressedatabout9months.Itissignificant thatthewordconfidencemeansbothskillinmakingactsasanindependent self,andasenseofbeinginatrustingrelationshiptoanotherself. Developmentsofpersonalityandofcommunicationininfancycannotbe explainedbyattendingonlytothecognitiveachievementsoftheinfantasan isolatedperceiverandintender.Theyareprobablynotdependenton explorationswithobjectsandacquisitionofschemataforconstantproperties ofobjects. Thediscoveriesoutlinedinthispaperilluminateaphilosophicmystery
thatoftenhasbeenmadeunapproachablebyone-sidednessofinterestin sociallytransmittedexperienceandacatalogueoflearnedsocialskills. AsHamlyn(1974)andHabermas(1970,1972)haveargued,human understandingofpeople,linguisticorotherwise,requiresanabilitytostand

inrelationtoapersonasaperson,andtoactwithintersubjectivitywhen relatingtorhythmsandpatternsofexperience.Habermas'"dialogue constituentuniversals"orVygotsky's"intermental"processes(Vygotsky, 1962),aretobeseenasoutcomesofinfantileknowledgeofpersonsandof howtoactwithconfidenceinrelationtothem.Theintrinsicpatternofinfant initiativesandresponsesisasmuchacreatorofthemother'splay,babytalk orinstructionasanypatternofintention,inherentoracquired,inthe mother. Thevocabularyoflanguage,games,toysandallotherculturalartifacts
enrichthepossibilitiesoflifeofaninfantbecausetheymeettheinfant's, habitsofintersubjectivity.Changesatcertainages,suchasthechangeat9 months,causetherulesofinteractiontochange.Peopleinthesocialworld reactbybecomingaffectionate,co-operative,interestedandtalkative, adaptingtotheformsofsocialactionthatseemmostnaturaltoaninfantat eachage.
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DetailsofTracey'sDevelopmentinherFirst6Months
Inweeks3and4Traceywasalertforbriefperiodsinaverticalchairandshe orientedtoandtrackedacoloured3in.ballsuspended8-12in.fromher lace.Co-ordinatedprereachingmovementswhichsheaimedtothisobject havebeenanalysedindetailtorevealaregular,periodictemporalpro¬ grammingandprecisesequencingofmovementinlimbsegments

(IrevarthenandHubley,inpreparation). At4weeksaquietinterchangelasting1Viminuteswasfilmedwhile Iraceywaslyingsupineinhermother'slap.Shelookedupathermother who.leaningover,watchedTracey'sfacecloselyandspokequietlytoher.
I raceyfixedhergazeonhermother'sfaceandeveryfewsecondsmadesmall gestureswitharmandhandwithgraduallyincreasingregularityand strength,andsmilesandmouthmovementsofprespeech.Thesecommunica¬ tiveactswerewaitedforandrespondedtoappreciativelybyhermother, whoseperiodicphrasesofspeakingcertainlystimulatedTraceyinreturn.

Ihisreciprocalexchangehasthetypicalaffectionateintimacyofprimary miersubjectivity(Trevarthen,1977a).The"personalization"ofTraceyby hermotherisshownbythefollowingtranscriptofherspeech: Pushingareyou?Feetcoldarethey?Hey?Oooh!(softly)Isthatbetter!Oooh!
Isthatbetter?Ohyes.indeedyes!Ooooh!Hum?Comeon!Poorfeet!Oooh!Hum, hum?Whydidithavetohappen?(saidwhenTraceylooksfretful)Areyounot sittingupright? InthenextfewmonthsTraceyshowednormaldevelopmentofinterestin objectsandcommunicationwithpersons.However,thoughshesmiledand madegesturesandprespeechtohermotherandtootherpersonswhospoke gentlytoher,shewasmoreinclinedtolookatpeopleinanabsorbed, unsmilingwaythansomebabieswehaveseenatthisageandoftenshe withdrewhergaze.Thiscorrelateswithanxietyanddistressofhermother who.atthistimestatedthatshewasneitherhappynorfullyconfidentofher abilitytocareforTracey.AttheendofthethirdmonthTracey'smotherwas worriedthatshewasnotfeedingTraceysufficiently,andshewokeatnight tearingTraceyhaddied.Inspiteofthesesignsofstraininadaptingtoher baby,Tracey'smotherprovidedaffectionatecareandsupport. At10weeksourfilmshowsTraceylookingdownwithaneagerplayfulbut unsmilingfaceavoidinghermother'sgazemostofthetimetheywerefilmed together.Tracey'smothertwicetriedtoattractTracey'sattentionby touchingheronthenose,andonceTraceyabruptlypulledaway.She
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graspedhermother'sextendedfingerandhelditwhilelookingdownwitha slightsmile. At16and17weeksTraceywasagainpreoccupiedandwarywithpeoplein

thelab,thoughsmiling.Shelookedintentlyathermother'smouthandat themouthofafriendlyfemalepartnerwhospokegentlytoher.Tracey's motherheldupherwatchonherwristandmoveditaboutforTraceyto "track".ThiscapturedTracey'sintenseinterestbutshesoonlookedaway, thenmadeacharacteristicfriendlyglancetohermother'seyeswithraisingof theeyebrowsandaslightsmilebeforelookingawayagain.Onceshegrinned athermotherwitha"resistant"teasingexpressionthenlookeddownto avoidhermother'sgaze.Shewasstronglyattractedtonearlysuspended objectsmakingjerkyattemptstoreach,andaiminghermouth.Sheoriented herhandsvisuallyandmadegrabs,oncesuccessfullyhookingherpartly openedhandroundahangingballtopullittohermouth. Traceywasprobablynotgreatlydistressedordisturbedindevelopmentby
hermother'smildanxiety,butallwhowatchedhercloselyfeltshemayhave beenaffected.Webelieveshewaslessfluentinprimaryintersubjective behaviourat2monthsthanshemighthavebeen.At3monthswhenother infantshaveshownavoidanceofeye-to-eyecontact(Sylvester-Bradleyand Trevartheri,1977)Tracey'smotherwasmostanxious.Wedonotknowwhat wastherelationshipbetweenthetwoeffects,butitispossiblethatthe mother'sconfidence,alreadyshaky,fellsignificantlywhenTraceybecame moreself-absorbed,orinterestedinuseofherownbody,andlookedather motherless.Tracey'svisualattendingtoobjectsinthethirdmonthandearly reachingat4monthswerevigorouslyhealthy. At21weeks,afteravacationof4weeksoverChristmasandNewYear, Traceyjoinedinasocialgameinwhichhermotherheldherhandsuphigh, movingthemaboutandwagglingherfingerswhileTraceytrackedclosely lookingfromhandtohand,movingherownhandsandlaughing.The motheraccompaniedherhandmovementswithclickingofhertongueanda hissingsound"Pss,psss,psss!"Inthisgamehermothergained communicationbyadaptingtoTracey'svisualinterestinobjectsandtoher readinessfortrackingthemwithstrongheadandeyemovements,andwas alsoexcitingapreferenceTraceyhadshowninwatchinghands,bothherown andotherpersons.Tracey'sbehaviourwaseagerandexcitedlyhappy. NextTracey'smotherheldupforherapuppetmotivatedbyadangling

stringwithabeadattheend.AthomeTraceyhadquicklylearnedtograsp andpullthestringtomakethearmsandlegsflapupanddown.Withhelp fromhermotherTraceymadethepuppetmove,watchingitintentlywith openmouthandsmile.NowTracey'sextensionofthearmtoreachwaswell controlledandshegropedaccuratelyadjustingherhandspreciselyto approachandwithdrawalofthesuspendedball.

9SECONDARY1NTERSUBJECT1VITY
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Shealsopickedupanobjectfromhermother'sextendedpalmbutplainly refusedtoreturnittothehandwhenrequestedtodoso.Instead,sheheldit backtothesidetodropitonthefloor.Thistakinganddroppingwas repeatedseveraltimes.MostofthetimeTracey'sattentionwasfirmlyonthe objectspresented,butonceshelookedathermother'sfaceandgrinnedat herinsteadofreturningtheobjectasrequested,thenabsent-mindedly droppeditintothewell-positionedwaitinghandwhilelookingawaytothe background.Theactofreturningtheobjectwasnotdeliberate.Immediately
I raceyposturedwithextendedarmsandapursedlip,teasingexpressionas

ilawareofresistinghermother'swillatthesametimeassheacquiescedina grudgingapparentlyuncontrolledway,totherequesttogivetheobject. Whiletakingofferedobjects,sheonlyglancedoccasionallyathermother's laceandfailedtoplacetheobjectbackintheopenhand.Onseveral occasions,afterdroppingthetoy,shelookedupangrinnedtohermother wholaughedassoonasTracey'sgazemetherown.Therecanbenodoubt thatTracey'sexpressionofpleasureattheeffectsheachievedwasshared.It wasdeliberatelyorientedtohermother. Tracey'smotherplayedagame,pokingtheobjectonTracey'sstomach,
l aterTraceypushedasideanofferedobjectandthentookanobjectwithan introspective,unwillingmanner,lookingaway.Amomentlatershelooked quizzicallyathermother,unsmiling,andthensuddenlylaughed.Her motherwasveryhappyaboutthisandTracey,inturn,vocalizedexcitedly, holdingherheadbackandmakinglargegestures.Finallytheyplayedagame withanobjectwhichthemotheranimatedbywagglingitinherhand. Thetake-and-dropgamewasalsoplayedwithafemalestrangerwho receivedeagerbutunsmilinginterestfromTracey.Whenthispersonoffered anobjectonheropenpalmandlookedatTracey,Traceylookedaway Happingherhand.Thenshestaredattheobject,headdown,handsheldout

tothesidemoving.ForsomesecondsTraceygentlyresistedoffersbyhand, thenshegraspedtheobjectwhenitwasdangledfromathread.Latershe tooktheobjectfromthestranger'spalmseveraltimes,eachtimedroppingit withoutattemptingtorespondtotherequestthatitbe"given"back.Tracey waslesseagertoplayagamewiththestrangerthanwithhermotherjust before.Shedidnotjoininanexchangeofpleasurewiththestrangerasshe didwithhermother.



Babiesshowstrikingdevelopmentsintheirwillingnessto engageinataskwiththeirmotherstowardtheendofthe firstyear,wellbeforespeechbegins,andthischange turnsthebabyintoanactivepupil.
sharingataskininfancy penelopehubley colwyntrevarthen

Cooperationisfundamentaltohumanlifeandnecessaryforcreationofcul¬ tureandtechnology.Itinvolvesmutualinterestbetweenactorsandinterlac¬ ingofintentionswithinasituationtheactorshavecometounderstand.Psy¬ chologistsspeakofchildrenlearningtocooperatebyimitatingadultsandbyfollowingtheteachingofadults.But,forinterpersonalcooperationtooccur, individualsmustalreadyrecognizeoneanother'sintentionsandactivelyadjust tothem.Eachmustperceivetheagencyoftheotherinthepropercontext. Recentstudiesofinfantcommunicationbehaviorshowthattherearepower¬ fulintrinsicprocessesinneonatesthatfavorrecognitionofhumanexpressions andactions.Whenaninfantisafewweeksoldtheseabilitiestoknowothers aspersonsmayeffectivelysustaincomplexpatternsofinterpersonalinterac¬ tionwithafamiliarcaretaker. Two-month-oldslistentoandwatchtheirmothersinface-to-faceori¬
entationandenterintosocialengagement.Theysmile,makevariousother facialexpressions,speech-likemovementsandhandgestures(Trevarthen, 1978a).Inthiscommunicationbothinfantandadultbecomemutuallyinvolved,andtheinfantshowsexpectationsofparticularresponsesfromthe mother,reactingwithnegativeemotionalexpressionifthemotherdocsnoth¬

ingoractsirrelevantly(Murray,1978).However,forallitscomplexdialogue- WearegratefultotheSocialScienceResearchCounciloftheUnitedKingdom
forassistanceforthisresearch. NewDirectionsforChildDevelopment,4,1979
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58 likestructure,thistypeofinteractionisdevoidofinterestineventsorobjects intheexternalsituation,orintheactivitiesofeitherorbothpartnerson objects.Ithasnoreferencedifferentfromthedirectexchangeofexpressions ofmoodintheperson-persondyad,anditdoesnotinvolvesharedpurpose withrespecttoobjects. Itisnotuntiltheendofthefirstyearoflifethatinfantsstarttoengage
incooperativeactsonobjects,andtouseformsofdeliberatereferenceto objectsorideaswithintheirinteractionswithotherpersons.Forourpurposes, cooperationmeansthateachofthesubjectsistakingaccountoftheother's interestsandobjectivesinsomerelationtotheextrapersonalcontext,andis actingtocomplementtheother'sresponse. Somecooperativebehavior,likeshowingandpointing,givingandtak¬

ing,havebeenobservedinthecourseofstudiesofearlystepsinlanguage development(Bates,1976;Bruner,1977).Insuchstudiesattemptshavebeen madetoshowhowsyntax,semantics,andpragmatics,formallydistinguished
inlinguisticanalysisofdialogue,haveimportantprecursorsinpre-language communication.Recentfindingsinprelinguisticcommunicationofinfants withtheirmothersshowthepresenceofanunderlyinginterpersonalcompre¬ hensionwhichmaybestudiedinitsownright,independentoflanguage development.Thisinterpersonalcomprehensionisalargerpsychological functionthanspokenlanguagewhichdevelopswithinit,greatlyextendingits powerofreferenceandcategorization.Wearedirectlyconcernedwiththe structureofcooperativeunderstandingforitsownsakeatanagewhenthere

isnoevidencethatinfantscancomprehendthespecificreferenceofanyword (Menyuk,1974). Inthischapterearlyresultsaregivenofanintensivestudy,currently
underway,offivegirls,eighttotwelvemonthsofage,playingwiththeirmoth¬ ers.Abiographicalaccounthasalreadybeenpublishedofsimilarinterchanges withoneinfantgirl,whowasobservedfromthreeweekstotheendofthefirst year(TrevarthenandHubley,1978).Itwasobservedthatcooperativeunder¬ standingbecameeffectivewhenthatbabywasaboutninemonthsofage.The secondstudyisaimedtotraceinmoredetailthedevelopmentofcooperative activityonobjects,fromitsearlyappearance. subjectsandmethods Subjectswereobtainedthroughhealthvisitorswhowereaskedforfirst

born,fullterminfants.Thehealthvisitorsconsideredthattheinfantswere healthyanddevelopingnormallyandthatthemothershadadaptedwellto theirinfants.Therewasnoincidenceofmentalillnessinparents,wholived togetherintheirownhome,withnootheradultfamilymembers. Thefivemotherswereinvitedtovisitthedepartmentforvideo-recording
sessionswhentheirdaughterswerethirty-four,thirty-eight,forty-two,forty- six,fifty,andfifty-fourweeksofage.Oneachoccasiontheywereasked:(1)to playwiththeirbabywithouttoys;(2)tojoininplaywithtoys;(3)torefrain frominitiatinganyinteractionwhilesilentlywatchingastheirbabyplayed
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withtoys,buttoberesponsivewithsmilingorlookingwhendirectlyaddressed
bythebaby;and(4)toteachthebabyasimplemanipulativetask—putting threewoodenfiguresintoatruck.Motherandbabywererecordedateachof theseactivitiesforsessionsoffourminutesduration.Theinfantwasseatedin ababychairatatriangulartable,cuttofitroundtheinfant'swaist.The mothersatclosetothetableattheinfant'sleft;totherightwasamirrorin whichwasreflectedthemother'sface.Thecameraframedafullfaceviewof theinfant,abackviewofthemother'sheadandshoulderstotherightofthe screenand,ontheotherside,hermirrorreflection(asshowninFigure3on page65).

Datareportedinthischapterwillbetakenprincipallyfromsituation4,
wherethemotherwasteachingthebabytoputwoodenmenintothetruck. Thiswasadeliberateattemptonourparttoelicitinstructionsfromthe mother.Shewasexpectedtodirectthebaby.However,shewasnottoldwhat

theexperimenter'sintentionwasnorwasshetoldhowtoact.Shewasledto believethatourinterestlayinwhethertheinfantcouldputthewoodenfig¬ uresintothetruck. Fourdifferentaspectsofthebehaviorwillbediscussed.Theseare,the
temporalpatterningofcommunicativeexchanges,theinfant'sintegrationof interpersonalactswithactsofjointpraxis,themothers'teachingbehavior withtheinfants' responsestoit,andthejointpraxicactsmadebytheinfants. Theactivityofmotherandinfantwastranscribedagainsttimeandcodedin thebehavioralcategoriesdefinedinFigure6onpages74-75.Wedefineall thesebehaviorstobecommunicativeacts.Theyregulatecommunication betweenthepartnersbecausetheyaredirectedinrelationtoamanifestinterest oractivityofthepartner,orbecausetheyrespondtoactsofcommunication. Whenveryyounginfantscommunicatewithadultstheyuseinterpersonalacts thatmakenocommunicativereferencetoobjects.Objectreferencedevelops duringtheperiodunderstudy.Wedefinedactsofjointpraxistobethoseacts

onobjectsthatareorientedtotheattentionoractionoftheotherperson. Vocalizationsandthedirectionofgazeforbothmotherandinfantwerealso recorded.AsectionofcodedtranscriptisgiveninFigure7onpages7678. Weobservedsequencesofjointactivityandmutualattentionbetween
motherandinfantseparatedbyphasesinwhichoneorbothpartnerswere engagedinasolitaryoccupation.Wedefinedcommunicativesequencesof jointactivityasstartingwhenonepersonperformedacommunicativeact whichwasrespondedto,thuscreatingmutualinterpersonalattentionora sharedfocusforattendingandacting.Acommunicativesequenceended whenthejointactivityandmutualattentionwasbrokenbyoneorbothpart¬ nersengaginginsolitaryactivityorattendingelsewhere.Performancealter¬ natedbetweenthepartners,onewatchingwhiletheotheractedonatoyand thentakingovertheactivitywhiletheotherwatched.Inotherwords,the motherandinfantrepeatedlyexchangedtheinitiativeofaction.Inacommu¬ nicativesequenceonepersonmayhavemadeaseriesofcommunicativeacts beforetheinitiativewastakenoverbythepartner.Therewereveryfew instanceswheremotherandinfantmadecommunicativeactssimultaneously,



60 thoughactivitiesfrequentlyoverlappedtosomedegree,onestartingtoact beforetheotherhadcompletedheractivity.Solitaryactivityincludedactson thetoysthatappearednottobedirectedtotheotherperson'sorientationor pointofaction.Alternatively,onemadeaseriesofperformativeactswhich waswatchedbytheother.Onlyifthelatterrespondedwassuchaperfor¬ manceconsideredtobepartofacommunicativesequence.Merelywatching withoutengagingtheattentionoftheotherorestablishingjointactivitywas nottakentobecommunicating.ThetranscriptinFigure7hasbeenmarked
toshowtheinitiationandterminationofcommunicationsequencesandthe exchangesofinitiative. Televisionrecordingsweretranscribedandcoded,thencommunica¬

tivesequencesweremarkedonthetranscriptbyanexperiencedobserver (P.M.).Thecodingsanddelimitationofcommunicationsequenceswerelater checkedagainsttherecordingandcorrectedifnecessary.Thecategoriesused aresodefinedbyobjectiveelementsofbehaviorthattheirdiscriminationwas limitedsimplybytheamountofattentionrequiredtoseewhathappenedin eachportionofthevideorecordprojectedatslowspeed.Thedoublechecking verifiedthatthebehaviorwascorrectlyperceivedandfewchangeswere necessary.
Eachstartofacommunicativesequencewascategorizedaccordingto

whomadethefirstmoveandwhetherthatinvolved(1)attractingthe partner'sattentiontoanewinterestoractivity;(2)takinguptheobjectofthe other'sexpressedinterest;(3)attemptingtocontroltheother'sactivityonan objectbytakingtheobjectorotherwisephysicallycontrollingwhattheother
isdoingtoit;or(4)aninterpersonalactlikelookingattheother'sface,smil¬ ing,laughing,leaningtowardthepartner.Thewayacommunicationwas terminatedwasclassifiedaccordingtowhobrokethejointactivityand mutualinterest,andwhetherthiswasdonebystartingasolitaryactivityorby directingthegazeawayfromthesharedfield.Also,thepercentagetimespent bythepairincommunication,thenumberofcommunicativesequences,and thenumberofexchangesofinitiativeineachsequencewereestablished. Accordingtoourprediction,astheinfantsbecameoldertheywould

morefrequentlystartcommunicationsequencesbyattractingthemother's attentiontoanewinterestoractivityoftheirchoice.Inconsequenceofthis increasedwillingnessofthebabytocommunicate,weexpectedmorecommu¬ nicationineachsession,mainlybecausetherewouldbelongeruninterrupted sequencesofcommunicativebehavior. Wehypothesizedthatwhentheinfantsstartcommunicatingaboutthe
usesofobjects,interpersonalactswouldbemixedwithactsofjointpraxis becausetheinfantsmusttakeaccountoftheirmothers' reactionstothesitua¬ tionaswellascommunicatetheirownreactions.Beforetheinfantsstartto useobjectsforthepurposeofcommunicatingwithothersthereisnoneedfor themtocombineinterpersonalandjointpraxicacts.Inordertosimplygain possessionofanobjectoneneedsonlytoperceiveitspositionandrelationto surroundings.Toinvestigatethisquestion,analysiswasmadeofthefre¬ quencywithwhichinfantsusedjointpraxicactstogetherwithlooksatthe mother'sface,smilingorlaughing,inthesamecommunicativesequence.
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Incooperativebehaviorbetweentwopeoplewhoareusingobjects,itis theoreticallypossibletoidentifytwomainpatternswhichcanbecombinedto giveathird(seeFigure1).Onepersoncancausearesponseintheotherby doingsomethingtoanobject(PatternA).Meretheactontheobjectisames¬ sageforthefollower.Alternatively,apersoncancauseaneffectonanobject bydirectingwithgesturesorlanguagewhathispartnerdoestotheobject (PatternB).Merethereistransferofagency,butnoactbytheinitiatoronan object.ThesecanbecombinedtogivePatternC,whereoneperson,byacting onanobjectandusinggesturesorlanguage,cangethispartnertobehavein aparticularwayonthesameoradifferentobject.Hereheisinvitinghispart¬ nertoshareorduplicateagency. Wewantedtoseeifitwaspossibletoidentifythesepatternsinthe
behaviorofthemothersandinfantswewerestudying,andtoestablish whetherthealternativerolesofinitiatorandfollowercouldbetakenbyboth motherandinfant.Ofparticularinterestwerethetypesofcooperativepat- I =Initiator=Praxicacts F=Follower=Gesturesandlanguage,andtheirperception 0=Object=Perceptionofpraxicacts

A—Anactonanobjectisamessageforthefollower B—Thefollowerbecomesanagentfortheinitiator C—Overtinvitationtoshareorduplicateagency Thesequenceofcommunicationisshownbynumerals.Feedbacktoself(reaffer- ence)andinterpersonalactsofmutualgazeandsmilingwhicharecombinedwith communicativeactsareomitted.



62 ternsthemothersusedinteachingtheinfantstoputthefiguresintothe truck,andhowtheinfantsrespondedtothese.Wepredictedthatthefre¬ quencyofthemothers'teachingactswouldchangeinrelationtotheinfants' responses.Thesuccessfulstrategieswouldincreaseasthelesssuccessfulwere abandoned.Alltheinfantswereexpectedtocomplywithinstructionsand imitateactsonobjectsmorefrequentlywhenolder.Informationaboutthe contributionoftheinfantstochangesincontentoftheinteractionswas obtainedbycalculatingthefrequenciesatdifferentagesofthedifferentacts ofjointpraxisdefinedinFigure6. results
Thefrequenciesandpercentagesofhowandbywhomthecommuni¬

cativesequenceswereinitiatedandterminatedanddetailsofthetemporal patterningofcommunicativesequencesaregiveninTable1.Mothersiniti¬ atedbetween70and85percentofthecommunicativesequencesatallages. Atallsessions,themostfrequentmethodmothersusedtoinitiateinteractions wasbyattractingtheirinfantstotheirowninterest.Forbabies,atallages, themostfrequentwayofstartingcommunicationwasbylookingatthemoth¬ er'sface.Noneoftheinfantsinitiatedcommunicationbyanattempttocon¬ trolwhatthemotherdid;theydidnottakeobjectsfromherortrytoregulate whatshewasdoing. Intheearliersessionsthebabiesneverstartedaninteractionbyattract¬
ingtheirmotherstotheirowninterest,thoughfromforty-sixweekson,anew topicchosenbythebabymadeuponethirdofalltheinteractionsstartedby them.Thisincreasewasnotsignificant.Thusatfirstinfantsuseddirectsocial interesttoinitiatesocialinteraction.Latertheystartedsomecommunicative sequencesbyintroducinganobject.Atallagesinteractionwasterminated, almostexclusively,bytheinfantsbecomingabsorbedinsolitaryactivityor lookingaroundtheroom.Ofcourse,inourexperimentalprocedurethe mothersweretryingtomaintaininteractionsbuttheydidnotalwayshavea willingpartner. Overall,thetimespentincommunicationwasstableforindividual mother-infantpairsatdifferentages.Thesubjectsshowedadropatfifty-four weeksinthenumberofcommunicativesequencesperfourminutesession (Table1,Column3,SignTestcomparingfiftyandfifty-fourweeks,p<.05).* Thisreflectsasignificantlengtheningofcommunicativesequencesfroman averageof3.6exchangesatfiftyweekstoanaverageof6.3exchangesatfifty- *AllstatisticsgiveninthischapterwerecalculatedusingeitherPage'sL-Tcst

ortheSignTest.Page(1963)hasdevelopedatestwhichassumesdependencebetween groupsofsubjects,andindependencebetweenindividuals.Itisarankingmethodof trendanalysisforthreeormorepointsandrequiresthatthedirectionoftrendbepre¬ dicted.WhenweusedPage'sL-Test,theresultsfromsessions1and2,3and4,and5 and6werecombinedinpairstomakethreegroups.TheSignTestcanbeusedfora hypothesizeddifferenceinbehaviorbetweenrelatedgroups.Thegroupingsofdatafor thistestwillbegiveninthetext.
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64 fourweeks(Table1,Column4,SignTestcomparingfiftyandfifty-four weeks,p<.05).Therewasnoappreciablechangeinthisbeforefiftyweeks. Analysisshowedthatolderinfantsusedjointpraxicandinterpersonal
actstogetherinthesameinteractionsequencesmoreoftenthanwasthecase atyoungerages(L=66,p= .05;Figure2).Atthirty-fourweeksonly12per¬ centofallcommunicativesequencesincludebothkindsofacts,butatfifty- fourweeksthepicturehaschangedsignificantly.Ofalltheinteraction sequences,now31percentincludebothinterpersonalandjointpraxicactsby thebabies.Itappearsthatattheyoungeragestheinfantsarekeepingthetwo kindsofpurposeseparate,butthisdecreaseswithage. WhenwetracedthecooperativepatternsdescribedinFigure1,we

foundallthreeofthem,withbothmotherandinfantplayingtherolesofini¬ tiatorwhiletheotherfollowed(Figure3).Themotherdoingsomethingtoa toytoinfluencethebehaviorofherinfantwascommonthroughouttheper¬ iodofthestudy.Incontrast,noneofourinfantsubjectsusedatoytoinflu¬ encethebehavioroftheirmotherstilllateinthefirstyear.Whentheinfants werealmostoneyearold,PatternBemerged,withthemothersgesturingand speakingtodirectthepraxicactionsoftheirbabiesslightlyearlierthanthe reversepatternwheretheinfantinfluencedwhatthemotherdid,bygestur¬ ing.ThedevelopmentalemergenceofPatternCwassimilartothatofPattern B.Itappearedwhentheinfantswerenearlyoneyearoldandagainthe motherwasinitiatorearlierthanthebaby. Respondingtoinstructionsthattheyweretoteachtheirdaughtershow
toputthefiguresintothetruck,themothersadoptedthreemutuallyexclu¬ sivestrategiesofteaching,whichwecalled"demonstrates,""indicatesa locus,"and"indicatesafurtherobject."Wecalltheselasttwo"instructions." Whenthemothersdemonstratedputtingawoodenfigureintothetruck,they

didsomethingtoattractattentiontowhattheyweredoingwiththeaimof gettingthebabytoimitatethisact—theytappedawoodenfigureonthetable orthetruckorhelditouttothebaby,andmadestatementslike,"Intohere," Figure2.TheCompositionofInteractions:ChangeswithAge AgeofInfantsinWeeks
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Figure3.CommunicationUsingObjects:a.TheMotherasInitiator Top:PatternA:Mothershakestherattle,infantexcitedlyhitstable,smiling. (VanessaS.34weeks) Middle:PatternB:Themother,pointing,instructsthebabytoputafigureintothe truck.Theinfantcomplies.(AlisonW.50weeks) Bottom:PatternC:Themotherholdsaplasticglobetohermouthandhootsintoit whilethebabywatches.Shethenholdstheglobetotheinfant'smouth.Theinfant vocalizesintoit,imitatingthepitchusedbythemother.(VanessaS.54weeks)
"Putitbackinagain,""I'llputthisonein," ortheycountedaloudastheyput thefiguresinonebyone.Herethemotherswereattemptingtoinitiatecoop¬ erationofPatternC.Withgestureslikepointing,ortappingintothetruck, themotherindicatedalocusfortheinfanttoputawoodenfigureshewas alreadyholding.Mothersfrequentlyaccompaniedtheirgestureswithstate¬ mentsexpressingtheirintention:"Willyouputthemaninthere?","Putthem backinnow,"and"Inwiththeredone."Whenthemothersindicatedafur¬ therobject,theyoffered,touched,tappedorpointedtoitimmediatelyafter thebabyhadputonemanintothetruck,togetthebabytorepeattheactof puttingin.Mothersoftenaccompaniedsuchactsbyquestions,like"What aboutthisone?","Canhegetintoo?",and,"Areyougoingtoputthislittle



Figure3.CommunicationUsingObjects:b.TheInfantasInitiator
Top:PatternA:Theinfanttapsatoyonthetablewhilelookingandsmilingatthe motherwholaughsandcommentsfacetiously.(AlisonH.54weeks)

Left,ToptoBottom:PatternB:Theinfanttriestoputtheballintotherattlebutcan¬ not.Shethenholdstherattleandballtothemotherandlooksather.Themother separatestherattleandtheinfantputstheballintothehandle.(VanessaS.54 weeks) Right,ToptoBottom:PatternC:Theinfantthrowstheglobeontothefloor,then looksatthemottier.Shelooksagaintothefloor,leaningfaroverandsmiling. Themothersmilesandgetsuptoretrievetheglobe.(LaraghB.54weeks)
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manin?"Ininstructingtheinfant,themothersattemptedtoinitiatecoopera¬ tionofPatternB. Whenafurtherobjectwasindicated,themotherwasbuildingonthe
baby'sprecedingactivity.Thebabyhadperformedsomeact,andthemother thentriedtogetthebabytorepeatitonadifferentobjectchosenbythe mother.Inindicatingalocusthemotherwasattemptingtoextendinapar¬ ticularwaytheinfant'suseofanobjectalreadybeinghandled.Fortheformer kindofcooperationinfantshaddevelopedaplanforhandlingthetoys.They mayacceptorignorethemother'ssuggestiontorepeatthisactivity.Inthe secondcase,themothersoughttoaimthebabies' activityinthemannershe, themother,wanted. Resultsonthemothers'teachingbehaviorandtheinfants' responses

aregiveninFigure4.Throughouttheperiodstudied,themorecommonof thetwokindsofinstructionwasthelocativeone,andthisdidnotchangein frequencywithageofinfant.Thiskindofinstructionwasalsothemorefre¬ quentlycompliedwith.Indicationofafurtherobjectwasinfrequentuntilthe lasttwosessions(fiftyandfifty-fourweeks)whenitmadeuponethirdofall instructions(SignTest,comparingfirstthreeandlastthreesessions,p= .05). Duringtheperiodstudied,thepercentageofmothers'instructionsthatwere compliedwithbytheinfantincreasedfrom16percentatthirty-eightweeksto 40percentatfiftyandfifty-fourweeks.Thefrequencyofdemonstrations showedastatisticallysignificantdecreaseduringtheperiod(L=66;p= .05). Theinfantsimitateddemonstrationsofputtinginonlyseventimes,
andtheseweremorefrequentduringthelatersessions.Itisnotablethatas thebabiescompliedwithmoreinstructions,thenumberofdemonstrations givenbythemothersdecreased.CooperationofPatternBwasthemostcom¬ monandeffectiveformusedbythemothertryingtogetthebabytoperform

aparticularact.Incomparison,PatternCwasveryinfrequentandattempts Figure4.Mothers'DemonstrationsandInstructions andInfants'Responses
Compliedwithbybaby
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toinitiateCwerelargelyineffective.Therewereseveralinstancesofpraxic imitationbytheinfantswhichincludedotheractsaswellasimitationofput¬ tingin.Thefirstthreesessionsyieldedonlytwoimitationswhilethelastthree sessionsyieldedtwelve,butthisincreaseisnotstatisticallysignificant. Thefrequencywithwhichthemothersindicatedalocuswhenthe
infantsfirstcompliedwiththeirinstructionswascomparedwiththefrequen¬ ciesintheimmediatelyprecedingsessioninwhichtheinfantsdidnotcomply. Fourmothersindicatedalocusmoreoftenwhentheirinfantsbegancomply¬ ing.Onemotherdidsoless,butallheractsofcommunicationaboutthetask werereducedinthesessionwhentheinfantbegancomplying.Theseresults arenotsignificantbutthetrendindicatedwouldmeritfurtherinvestigation. Thedataontheinfants' actsofjointpraxisshowedachangewithagein

thesensitivityoftheinfantstothemothers' actions(Figure5).Theeight-month- oldinfantstendedtopickupandhandletheobjectsonwhichthemotherswere orhadjustbeenacting.Howtheymanipulatedthetoyswhichthemothers wereactingonorhadjustreleasedseemedtohavenorelationtothemother's specificpurposesorexpressionsofinterest.Therewasnoimitationofwhat themotherdid,andnoattempttocomplywithherinstructions.Bytheageof twelvemonths,thebabiesappearedlesslikelytohandletheobjectthemoth¬ erswereorhadjustbeenhandling,butthisdecreasewasnotstatisticallysig¬ nificant.Alltheinfantshadbytheendofthefirstyearbeguntocomplywith themother'sinstructionsandtoimitatetheparticularwaysheusedtheobjects. Theircompliancebecamemorefrequentandreliablewithtime(Page'sL=70;
p= .001).Nonedidsoatthirty-fourweeks,threedidatthirty-eightweeks, andtheothertwostartedatforty-twoweeksandforty-sixweeksrespectively. conclusions

Throughoutthefivemonthperiodstudiedthemothersandinfants
showedsimilartemporalpatterningofcommunicativesequences.Theydid Figure5.TypesofCooperativeActbyInfant AgeofInfantsinWeeks
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notspendmoretimecommunicatingastheinfantsbecameolder,inspiteof thefactthatindividualcommunicativesequencesweresignificantlylongerin thelastsession.Butwhileonthewholethetemporalpatterningdidnot change,therewereimportantchangesinthecontentofthecommunications. Thebalanceofinitiativeinstartingcommunicationsequenceslaylargely withthemotherthroughout,thoughtheinfantsdidinitiatesomeinterac¬ tions.Theinfants'increasingabilitytoattractthemothertotheirowninter¬ estasawayofinitiatingcommunicationseemedtoreflecttheirgreaterability
tointegrateexpressionsofinterpersonalcommunicationwithcooperative praxicacts.Theseresultsindicatethatwithincreasingagetherewasagreater proficiencyincombiningattentiontoataskandattentiontoaperson.Some conceptofthecooperativeunderstandingofthetaskwasdeveloping. Gazingataperson'sfaceisrecognizedasasocialresponseinvery

younginfantsaswellasinadults.Inastudyofthreetofourmonth-oldsStern (1974)foundthattheinfantsusedgazestoandawayfromthemother'sfaceto regulatethedegreeofsocialcontact.ArgyleandDean(1968)suggestthatfor adultsthemainfunctionsofmutualgazearemonitoringthepartnerforfeed¬ backandregulatingtheinteractionbysignallingreadinesstoconverse.Spitz andothers(1970)intheirstudyofsmilingfoundthatthisremarkablypreco¬ ciousformofexpressionbecamespecificallysocialintheperiodfromeightto twelveweeks.Instudiesofinteractionsbetweeninfantsandadults,authors haveincludedsmilingasacategoryofinfantsocialbehavior(Brazeltonand others,1974;Stern,1977).Smilinghasalsobeenobservedtoaccompany achievementofcognitivemasterybyinfants(Papousck,1967;Piagct,1953; Watson,1972).AsHaviland(1976)pointsoutindiscussingtheassessmentof infantintelligence,psychologistsmakeinferencesaboutinfants' under¬ standingandknowledgeusingevidenceoftheaffectandinterpersonalrela¬ tionshipsoftheirsubjectsaswellastheinfants' sensorimotorbehaviorwith respecttotheenvironment.Affectiveexpressioncanhavenopossibleeffect onthephysicalworld,norcanitcontributedirectlytoactsofexplorationor performance.Itcanonlyinfluencetheunderstandingofanotherperson. Furtherworkisunderwaytoinvestigateindetailinwhatcircum¬
stancestheinfantssmile,laughandlookatthemother'sfacewhilethetwo playagameorperformatasktogether.Itishopedthiswillgiveaclearer understandingoftheregulatory,monitoringandexpressivefunctionsofthese behaviorsincooperativeuseofobjects,atopicwhichhasbeenremarkably neglecteduntilrecently. Wehavefoundchangesincommunicationtobestronglyreflectedin

themothers'teachingactsandtheinfants' responsestothem.Themothers didnotteachtheirdaughterstoputthefiguresintothetruckbycausingthem
toimitiatedemonstrations,eventhoughthebabiesdidoccasionallyimitate. Immediateimitationofactsonobjectswasfarmorecommoninthesecond halfoftheperiodstudied,whichseemstoindicatethatthiskindofimitating wasappearingforthefirsttimetowardstheendofthefirstyear.Thisconcurs withPiaget's(1962)observations.Hisearliestexampleofimitatinganacton

anobjectoccurredwhenhisdaughterLuciennewaselevenmonthstwenty-six



70
days.Alltheotherinstancesofimitationwhichliereportedasoccurringprior

tothisageweremovementsofthechild'sownbody.I'heydidnotinvolve manipulationofobjects.Piagetgivesseveralexamplesofimitationsofactson objectsafterhischildrenweretwelvemonthsofage.Theseincludewriting, hittingacorkoverwithastick,hittingoneselfwithaboxordoll.Itwould appearthatthereisanimportantchangeinimitationattheendofthefirst yearandthatthecauseofthischangeliesinthekindofactionbythemother whichtheinfantcannowperceiveasmodel.Whereastheyoungerbabycan onlyimitatebymovinghisownbodytoreproduceagesture,vocalizationor facialexpression,atoneyearhecanconceiveanother'sactonanobjectas somethinghecanalsodo,andsoheperformsamatchingactofpraxis. Ourevidencesuggeststhatbeforethefirstbirthday,themother'sdem¬
onstrationsmaynotbeeffectiveinteachinganinfanttoputwoodenfigures intothetruckbecausetheyoungerinfantcouldorwouldnotimitateactson objects.Itseemsreasonablethatmothersshoulddecreasetheamountof demonstrationstheyusedastheyfoundtheirinstructionswereincreasingly obeyed.Themothersdiddemonstratelesswhentheirinfantswereolder,so favoringthethenmoreeffectiveteachingbehaviorsofinstruction.Inthe earlystage,demonstrationsmaybeusefultorepeatedlyemphasizeaparticu¬ larrelationshipbetweentheobjects,andthismayhelptofocustheinfant's attentiontothatrelationshipeventhoughtheinfantthenfailstoimitate.We foundthatdemonstrationsof"puttingin"leadtheinfanttohandlethefigure

inthetruckortakethemout,butnottoputthemin. Why,exactly,wereinstructionseffectiveingettingallthebabiestoput
objectsintothetruckwhereasdemonstrationswererelativelyineffective?A possiblefactoristhedifferentdegreesofcompletenessofactionindemonstra¬ tionandaninstruction.Theformermaybetakentobeafinishedact,chang¬ ingthearrangementofobjects.Thelatterhighlightsanaspectofthesitua¬ tionwhichthemothercanassumetheinfantunderstandsbothwithrespectto thekindsofactsthatcanbedonewiththeobjectsandtothepossiblewaysof relatingtheobjectstogether.Aninstructiondoesnotchangethearrangement ofobjects,butshowstothebabythemother'sinterestinaparticularaspect andpossibilityforactionandthatsheisdeliberatelyleavingtheaction uncompleted.Theinfantcanthencarythroughthemother'sexpressedpur¬ pose.Inademonstrationthemother'saimisfulfilledbyherownactivity,and

sotheinfantsharingthemother'sinterestmayhavenomotivationtoactthe sameway.
Whileitisnotpossibletostateconclusivelywhetheritwasmotheror

infantwhowasthemoreresponsibleforgeneratinganddirectingthischange ininteraction,allofthemothersreduceddemonstrationsduringtheperiodof studyandfourofthemincreasedtheirinstructionsinthesessionwhenthe babyfirstcomplied.Theymayhavebeenadaptingtotheirinfants' newkind ofresponsiveness.Inhisstudyofmothers'teachingstrategicswithsixmonth olds,Kaye(1977)foundmothersusingshaping(simplifyingthetaskandthen makingitprogressivelymoredifficult),handtugging(physicallymovingthe infant'sarmandhandtoperformthetask),anddemonstration.Noneofhis
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motherswasreportedtouseinstruction.Itmaybethattheinfants,likeour subjectsateightmonths,werenotyetrespondingtoinstructions;andsothe motherswerenotusingthem. Theanalysisoftheinfants' actsofpraxiccooperationrevealeda
similarchangeinthecontentorstrategyofcommunication.Ateightmonths theinfantsweresimplyattractedtothemothers' activityanddrawntotake uptheobjectshewasorhadbeenhandlingimmediatelybefore.Inthiswaya commonfocusofactionwasestablished.However,atthisagetheinfants showednoevidencethattheycouldperceiveadistinctionbetweenthediffer¬ entactsemployedbythemothers.Byoneyearthesesameinfantsweremak¬ ingdifferentialresponsestoparticularactsbythemothers.Theywereless likelysimplytohandlethetoythemotherwasactingon.Itappearsthatdur¬ ingtheperiodofstudythebabiesmovedfromjointactiononacommontopic toreciprocalorcomplementaryinvolvementinasharedandspecifictask. Asharedtaskrequiresfirstthatacommonfocusforactionbeestab¬

lished.Wemayspeculateaboutthesignificanceoftheapparenteasewith whichacommonfocusforactionisformedatanagewhentheinfantswould takenoactivepartinthetaskchosenbythemother.Attendingtoandacting onthetopicofanother'sactioncouldleadtoseveralpossibledevelopments towardsfullpraxiccooperationinajointtask.First,itmightallowgames wherethemotherteasestheinfantwhoisstrivingtogetholdofatoy,making
agameoftheinterlacingofpurposes.This,theplayingofgames,isindeed theearliestformofevidenceobtainedbyusthattheinfantisbecoming activelyinvolvedinperceivingobjectswithinaninterpersonalframework (TrevarthcnandHubley,1978).Secondly,sharingofgoalsforactionmay drawtheinfant'sattentiontothemother'sactsandtheiroutcomeswhenthe infant'smotivesareatfirsttoactontheobjectsforhimself,andthismayhelp enlargetheinfant'sawarenessofwhatobjectsaffordforpraxicagency. Thirdly,havingacommoncauseautomaticallypermitssharedexperiencein whichcooperationwithcommunicationaboutpraxismayemerge. Torecapitulate,ourresultsshowthatbetweenthirty-fourandfifty-

fourweeksinfantsubjectsbegantoengagewiththeirmothersincommunica¬ tionaboutusingobjects.Whilethetemporalpatterningandtakingofinitia¬ tiveinstartingandterminatingcommunicativesequenceshadchangedonly slightlybytheendoftheperiodofstudy,thewaythemothersandinfants behavedwhilecommunicatingwastransformed.Astheinfantsgrewolder theybegantointegrateinterpersonalactsandactsofjointpraxistogether, theycompliedwiththemother'sinstructions,andtheyimitatedheractson objects.Simultaneouslytheydecreasedthefrequencywithwhichtheyacted onanobjectthemotherhadjusthandledinamannerirrelevanttoheractiv¬ ity.Themothersreducedthenumberofdemonstrationstheymadeandmost increasedthefrequencyofinstructingwhentheinfantsstartedtocomply. Mothersandinfantstogetherstartedcommunicating,usingobjectsinaway thattransmittedmessagesandinvokingpeopleasagentstohelpinatask. Wewouldexplainthefindingsasfollows.Atthebeginningofthe
studytheinfantsdidnotunderstandorhaveclearexpectationsofthe
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mothers'behaviorwithobjects,hencethemotherwasnotabletocommuni¬ cateaboutobjectstothem.Thenecessaryunderstandingappearedduring theperiodofthestudy.Webelievethatthemeaningofthemothers'activity changedbecausethebabiesstartedsomewhereinthetwentyweeksoverwhich thestudyextendedtoconceivetheirmothersaspraxicagentsdoingparticular things.Inearlysessionsthemothers' activitywasclearlyattractivetothe infants,whowatchedandoftenhandledthesameobjectsasthemotherswere using.Howeverthedetailsofwhatthemotherswantedtodohadnoeffect. Piaget(1953)statesthatinfantsinstage3ofthesensorimotorperiod
showintelligenceinattemptingtorepeataccidentallyproducedinteresting events,butthattheydonotsetouttocreatethem.Thestage4infant,at abouteightorninemonths,canuseactsandcombinationsofthemtoachieve somepredeterminedaim,andsoshowssomeunderstandingofhisown agency.Inhisworkoncausality,Piagct(1954)suggeststhatthestage3infant cannotdistinguishbetweenpersonsandthephysicalworld,andactsas thoughheweretheonlyagentproducingeffectsinhisworld.However,at stage4,infantscan"setinmotionanintermediarycapableofproducinga (desired)result"(p.203)andmoreoverhe"attributestosomeoneelse'sbody anaggregateofpersonalpowers"(p.261).Piagetsuggeststhattheactivityof anotherpersonmakesthegreatestcontributiontoobjectifyingcausalityinthe externalworldandhefoundthatatstage4theinfantisnolongeractingon someoneelse'sbodyasinertmatterinordertoachievehisownresultor,more importantly,repeataneffectpresentedtohim.Ratherheisusinggentle pressureortouchtoevokearepetitionofsomethinghedesires.Inother words,thestage4infantisstartingtoshowunderstandingofotherpeopleas agentswhohandleobjectswithpredictableoutcomes,andbeginningto distinguishhisownagencyfromthatofotherpeople. WhilePiagethasnotedanimportantchangeintheinfant'sunder¬

standingofselfandofothersinthetransitionfromstage3tostage4,his explanationforthisisentirelyintermsofsolitarycognition.Itoverlooksthe factthatthechangehasitseffectsandexpressesitselfininterpersonal communication.Thetwousersofobjectscan,whenthebabyisinstage4, communicateabouttheiractionsbyrelatingthealreadyestablishedinterper¬ sonalunderstandingtoacontextofrealitywhichtheyshare.Perceivingsome¬ oneasanagentimpliesseeingthatpersonashavingplansandgoalsinaction;
itimpliesadegreeofsubjectivity.Cooperatingwithsomeoneinjointaction onobjectsinvolvestakingupatleastsomepartoftheotherperson'splansand goals.Incooperativeactionsonobjectsthepartnerscombinecommunicative intentionandpraxicagencyhavingeffectbothoneachotherandonthe physicalworld.NoneoftheseaspectsareexplicitinPiaget'saccount. Habermas(1970)proposesthatwhathecallsintersubjectivitymakes

mutualityofunderstandingpossibleandthat"dialogueconstituentuniver- sals" oflanguagebehaviorsimultaneouslygenerateanddescribetheintersub¬ jectivityinthemindsoflanguageusers.Whilehisanalysisisinlinguistic terms,theconceptofintersubjectivitymayapplytoothersystemsofcom¬ municationthatareindependentofspeech.Thefirstgroupofdialoguecon¬
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stitutiveuniversalswhichHabermassuggestscanbeusedtoanalyzespeech arethepersonalpronounswhichenablean"interlacingofperspectives" betweenpeopleandbywhichtheykeepseparatetheirownandotherpeople's viewpointsandsounderstandthemeaningforbothofthemofeventsinsur¬ roundings.Thiskindofinterlacingofsubjectiveperspectivesexistsalsoin interactionsofyounginfantswithotherpersons.Infantsoftwomonthsexpect particularresponsesfromamotherandmakesubtlechangesoftheirbehavior
inresponsetowhatshedoes.Trevarthen(1978a)termsthefunctionbrought intoevidencethenprimaryintersubjectivity. ThesecondsetofHabermas'dialogueconstitutiveuniversalsaredeic¬

ticexpressionsthatspecifytimeandspace,thearticlesanddemonstrative pronouns.Hesaysthatthese"linkthelevelsofintersubjectivityonwhichthe subjectsconverseandinteractreciprocallywiththelevelsofobjectsabout whichthesubjectsconverse"(pp.141-142).Thisfunctionappearsinproto- languageattheendofthefirstyear(Halliday,1975)andiswhatwehave termedsecondaryintersubjectivity,combiningcommunicationaboutaction onobjectswithdirectdyadicinteraction(TrevarthenandHubley,1978). Thethirdandfourthclassesofdialogueconstitutiveuniversalsare performatoryspeechacts.Speechacttheory(Austin,1962)hasdrawnatten¬ tiontotheinterpersonalfunctionsorintentions(illocutions)expressedin spokenlanguage(locutions)whicharenotnecessarilyexpresseddirectlyinthe propositionalcontent.Dore(1975)appliedspeechacttheorytoholophrases
inearlylanguagedevelopment.Bruner(1975)andBates(1976)bothlooked atpre-languagecommunicationswhichareprecursorsofspeechacts.Such studies,illuminatingthenatureofcommunication,arebeginningtodescribe adevelopmentoftheintersubjectiveabilitiesofinfants. Wedonotyetunderstandtheroleofcommunicationwithotherpeo¬

pleinthedevelopmentofcognitiveabilities,thoughweareawareoffamilial andenvironmentalinfluenceswhichhaveimplicationsforthecognitive developmentofchildren(seeHessandShipman,1965).Recently,Piaget's methods,conceivedbyhimtobeexaminingpurelyintellectualabilitiesof children,havecomeunderscrutiny.Donaldson(1977),asaresultofwork withhercolleaguesinvestigatingthecommunicationbetweenexperimenter andchild,hasbeenledtoconclude"wemustnolongerignorethesocialor interpersonalaspectsofthesituationinwhichweendeavortostudychildren's concepts.If,asitnowseems,thechild'smainpurposewhenwetesthimisto discoverwhatwemeanratherthanwhatourwordsmean(inourformal sense)thenweshallgrosslydistortourviewofhiscognitiveskillsifwefailto recognizewhatheisdoing"(p.289). Thisshiftofemphasisintostudyingtheinterpersonalmeaningofthe
exchangeforthechildisalsoseeninHalliday's(1975)studyoflanguage developmentfromafunctionalviewpoint.Hecontendsthatinfantslearnto meanininteractionswithotherslongbeforetheyuselanguage,andthatin learninglanguagethechildisalsolearningtheculture.Hallidaysuggeststhat forthechild"thesemanticsystemwhichheisconstructingbecomesthe primarymodeoft>ansmissionofculture"(p.66).
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Thechangesincommunicationusingobjectswhichweareinvestigating
showthechild'searlyattemptstoregulateanotherperson'spurposesinhandling objects.Theyrevealearlycompliancewithanotherperson'sattemptstoregu¬ latehowtheinfantusesobjects.Wesuggestthatthesenewabilitiesopenhim toearlyunderstandingofthetechnologyandotherproductsofhumancul¬ ture(Trevarthen,1978b).Barnett(1973)positsanewnameforourspecies, Homodocens,drawingattentiontomanasateacher.Hesuggeststhatteach¬

ingisdistinctivelyhumanandnecessaryforsurvival,asculture(clothing, building,foodpreparation,courting,andsoon)istransmittedbyonegener¬ ationteachinganother.Hedistinguishesteachingfromimitation,apparent
inmanyotherspecies,hisdefinitionofteachingrequiringthattherebefeed¬ backfromthepupilandthatitoccurinaninteractiverelationship.This requiresmantobenotonlyateacherbutalsoapupil,andourworkleadsus

tosuggestthatattheendofthefirstyearoursubjectshadbecomepupilsby somepositivegenesisofanadaptivefunctionessentialtobeinghuman.They couldthengainunderstandingnotonlythroughtheirownactivity,butalso fromanotherpersonbyimitating,andevenmorepowerfulbythemorecom¬ plextacticsofcooperationthatprovokeassistanceandinstruction. Figure6.CategoriesforCodingtheCommunicationofMothers andInfantsintheTeachingTask(Situation4)
I.ActsofJointPraxis A.ByEitherMotherorBaby 1.Points—identifiesafocusofinterestwithextendedindexfingerandextendedarm. 2.Shows—holdsoutanobjecttowardtheother,butdoesnotencourageorpermitthe othertotake.

3.Gives—putsobjectintotheother'shandormouth.Thismayfollow"Asks"bythe mother;alternatively,babyormothermayputatoyintotheother'shandwithout invitation.
4.Offers—holdsoutanobjecttotheotheranddocsnotresistwhentheothertakes,or persiststoencouragetaking.

5.TakesObject—removesobjectsfromother'shand.Thismayormaynotfollow "Offers."
6.FollowsinManipulation—graspsortouchesanobjectwhichtheotherishandlingor hasbeenhandlingimmediatelybefore.

7.PraxicImitation—immediatelyfollowingtheother,performsasimilaractonthe object.
8.RegulatestheObject—actsonthetoywhichtheotherishandling,tryingtoassume controlofit.Alwaysinoppositiontothepurposesoftheother.

9.Resists—withdrawshand,hitsoutormakesothereffortsagainsttheother'sattempt to"Impose,""Regulate," or"Take."
10.TouchingwithObject—touchespartoftheother'sbodywithatoy.

B.ByBabyOnly 11.Reaches—thebabyleansandreachestowardanobjectoutofreachwithoneorboth hands.(Thisisalwaysunderstoodbythemotherstoindicateaninterestonthepart ofthebaby.Thebabymaysimplybeattemptingtograsptheobjectforherself.)
12.Acquiesces—thebabydoesnotresistthemother'sattempttoimposeanact,andcon¬ tributestothatact.

13.AcceptsAssistance—thebabycompletesanactwhichthemotherisassisting.The infant'sactivityisinterruptedwhilethemotherrearrangesobjects.
14.Complies—thebabyactsaccordingtothemother'sinstructions.
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C.ByMotherOnly 15.ShowsInterest—motherleansforward,lookingatwhatthebabyisdoingtoatoy.16.ManipulatestoFollowInterest—motherhandlestheobjectwhichthebabyislookingatbutnottouching.
17.Assists—bymovingobjects,themotherhelpsthebabytocontinueorcompletean act.

18.Asks-motherholdsoutherhandforanobjecttobeplacedinit,beforethebaby offerstheobject.
19.IndicatesaLocus—bypointingortouchingthemotherattemptstogetthebabyto placeanobjectinaparticularplace.

20.MovesToyNearer—mothermovesatoynearertothebaby.(Themothersusedthis toattracttheinfant'sattentionortobringatoywithintheinfant'sreach.)
21.IndicatesanObject—mothertaps,holdsout,pointsto,touches,orgraspsand releasesanobjectwhichthebabyisnotlookingat,inanattempttodirectthebaby's attentiontoit.

22.IndicatesaFurtherObject—asforindicatinganobject,butherethemotherat¬ temptstocausethebabytorepeatanact.
23.Demonstration—motherhavingattractedthebaby'sattention,actstoshowatrans¬ formationofobjects.

24.ImposesanAct—mothermovesthebaby'sarmtomakeanactonanobject.
11.InterpersonalActs 1.Smiles—thisisrecognizedintuitively.Noattemptismadeheretodefinethefacial movements.

2.Laughs—asforsmiles.Laughterincludesvocalizationabsentfromsmiling. 3.LooksattheOther'sFace—babylooksatthemother'sface.Motherreturnsalookby thebaby.(Note:motherscontinuallyshifttheirgazebetweentheinfant'sfaceand whattheyaredoing.Forthepurposesofanalyzingtheinteraction,onlythosein¬ stanceswherethemotherisreturningthebaby'sgazeareincluded.)
4.LeaningTowardtheBaby—themotherleanstowardthebaby,lookingatthebaby's face.Adeliberateattempttotakeoverthebaby'sattention.

5.ReachesTowardtheMother—thebabyleanstowardthemother,withherarms reachingout.
6.TouchingthePartner—touchingtheother'shandorface.Thepartofbodytouched isnoted.

7.VocalImitation—immediatelyfollowingtheother,makesasimilarvocalization.



Figure 7. Sample Coded Transcript of Fifty Seconds of a Session (Alison W. at Fifty Weeks with her Mother)

Mother's Behavior Time Infant's Behavior

Coding Speech
Manipulations
and Gestures Gaze

M
i
n

5
e
c Gaze

Manipulations
and Gestures Vocn Coding

J~l.l Offers
Indicates a

locus

That's right

Put that one in Offers G

Points into T

B's face
Man O + B

Man B

56

56

00

05

G+Y in
M's hand

Man O + M

Man O

Takes G
Puts G into T

Takes

Oh you're going to
take it out again

B's face
Man B
B's face

56 10

Takes G out of T
Takes R out of T

Drops G

2.1 Indicates a

locus
Put it in

That's a good girl

Taps in T
Man B
Man O
Man B

56 15

Man M
T
Man O
T

Handles G + R on table

Puts R into T Complies

2.3 Indicates a

further object

Put the other one in

Put that one in

That's a clever girl

Grasps G

Offers G

Man O

B's face
Man B

Man O + B

56 20

Man M

Man O + M
Man O

Takes G
Puts G into T
Hits G in T

Takes

Complies

2.5 Indicates a

further object
You don't have to

kill them when you
put them in

Offers Y B's face
Man M
Man O + M Takes G Takes

You can just put
them in gently

56 25

Room

Man O

Holds G

3.1 Indicates a

locus
Put that one in

That's lovely

Points into T Man O
B's face

Man B
B's face
Man B

56 30
TGY + R

Puts G into T

Settles G in T

Complies
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