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SUMMARY

The purpose of this investigation was to examine
the level of symbolic capability as revealed in play, the
use of spontaneous vocal imitation, and the nature of cer-
tain classes of words occurring in spontaneocus infant
language. These three facets of child behavior were
examined during the pericd of single-word utterances and
early mutli-~word combinations with a view to elucidating
certain cognitive aspects of early language. The temporal
sequencing of development in these areas was analyzed and
compared across children.

Five female subjects, ranging in age from 14 to
19 months at the time the study began, were observed
monthly in the home over a one-year time span. The chil-
dren were presented with a standard set of toys and
engaged in free play and conversation with their mothers.
These sessicns were videotaped, and language and play were
analyzed.

The major conclusions of this study are that there
are consistent patterns of vocal imitative behavior and of
symbolic development. Symbolic play level was predictive
of linguistic behavior. The use of language to code pre-

cursors of operational inteiligence was remarkably
ii
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consistent for all children observed. It is suggested
that cognitive skills developed during the sensorimotor
period form the foundation for these patterns of develop-

ment.
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CHAPTER I

PROBLEM STATEMENT AND

THEORETICAL PERSPECTIVE

With the recent increase in the study of infant
language development and of qualitative changes in cogni-
tive development during the sensorimotor period, there are
data accumulating which may lead to a common framework for
considering the development of thought and language,
thereby increasing understanding of both. The beginning
of the 1970's has seen an increasing rapprochement between
psychologists and psycholinguists interested in the acqui-
sition of natural language. The facus of this coming
together according to Bloom (in press) is the increasing
evidence that early cognitive development rather than
innate grammatical knowledge is the basis for the emer-
gence of language. Consequently, there is current inter-
est in developing an adequate cognitive theory of language
acquisition. Brown (1973) suggests:

There is probable hidden progress in the latter part
of the sensorimotor period from the schema that is
performed to the propositicn that is thought and even-
tually expressed. Multi-word utterances may wait on

this progress [p. 106]}.

In Piaget's terms, this progress is the development
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of mental representation,

With a few exceptions, such as Brown (1973) and
Schlessinger (1971), studies of infant cognitive develop-
ment have not considered language acguisition and develop-
ment (Corman & Escalona, 1969; Piaget, 1962). Similarly,
studies of language development have emphasized syntax and
linguistics almost to the exclusion of cognitive develop-
ment (Greenfield, Smith, & Laufer, in press; McNeill,
1970). Attention to the relationship of the two, language
and cognitive development, is needed.

This investigation was designed to develop z lon-
gitudinal approach for considering areas of overlap in
cognitive and language development for children at the
beginning stages of language. Three aspects of child
behavior were considered in this research: the develop-
ment of symbolic play, the use of vocal imitation, and
the emergence of a certain class of words related to the
logicc-mathematical categories of human knowledge’ pro-
posed by Piaget (1969).

Developmental changes in these variables were
observed, and the children compared, to investigate the
generality of the sequences observed. The relationships
between the sequences observed were then examined. The
common characteristic of these ki-1s of child behavior is

their basis in cognition emerging from the sensorimotor

(W



period. This research assumed that language, too, is a
cognitively based ability which is derived from sensori-
motor intelligence, and develops during the preoperational
period.

Symbolic play provides a non-linguistic measure of
symbolic development which parallels language in several
ways. Early symbols in play, like early words, are single
units. Later these are combined, then planned or concep-
tualized before they are played, and finally organized
into conventional sequences based on reality. Language
begins with single words and develops towvard syntax which
is rigidly conventional in its sequences. IIf language is
part of a general symbolic function, parallel developmert
in symbolic play and the use of verbal symbols would b«
expected.

Imitation is a response following a model which
repeats all or part of the model. It is emphasized by
Piaget as leading to the development of mental represen-~
tation. It is commonly observed that children imitate
language they hear. Exploraticn of vocal imitation, in
relationship tc developments in ianguage and symbolic play
was undertaken to clarify the function of imitation and
relate it to cognition.

Piaget (1969) distinguished between figurative and

operative knowiny. Sinclair (1970} identified certain



words as referring to the operative aspects ©of practical
intelligence emerging during the sensorimotor period.

This investigation identified words of this type as used
by the subjects and explored the kinds of relationships to
which they referred. Further, the development of this
class of words was observed and compared across children

with reference to symbolic development and imitation.

Development of Symbolic Representation

In what ways do language characteristics reflect
the underlying cognitive capacity of the child during the
period from the emergence of single words to the time when
word combinations come to predominate? The theoretical
work of Piaget (1962) and Werner and Kaplan (1963) sug-
gests that language emerges as a part of a general sym—
bolic function, *he capacity for mentel representation.
According to both of these sources, initial representa-
tions are not mental, but external, in the form of
imitations.

Symbolic Development According
to Werner and Kaplan

Werner and Kaplan (1963) present - theory of sym-
bolic development in relation to language development
which emphasizes imitation. They attempt to account for
the process by which "the organism forms its objects,

transforms material intc symbolic vehicles [words] and

. -
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establishes a relationship of representation between
vehicle and referent [p. 17]." Imitatior of objects is
considered a primary process in this construction. In
order to explain the formation of words as symbols for
reality, there must be an understanding of the mechanism
through which a conceptual object can come to be repre-
sented by a sound pattern, very different from the object
itself.

The answer to this problem for Werner and Kaplan
(1963) is found in the infant's early sensitivity to the
expressive properties of objects which he eventually
expresses in imitation. The movements and vocalizations
of infants reflect the expressiveness of objects, at first
unconsciously, as an adult might tap in time to music.
Later this behavior becomes intentional, leading to imita-
tions of movements and sounds of objects. Such imitations
of object sounds are reported frequently as the first
identifiable "words" in the diary studies reviewed by
Werner and Kaplan. It is notable that these early ono-
matopoetic words utilized the phonemes available to the
child within the native language to which he was exposed.
Stern's child employed such expressions as "r-r-r" to
"name” a coffee grinder or "s-s-s" to indicate the hissing
of a flower syringe (Stern, 1928, p. 383), sounds which

are German language phonemes. Whether onomatopoetic



expressions are offered tc a child by an adult or formed
by him spontaneously, such expressions always involve
translations of perceived sounds into the speech system.
According to Werner and Kaplan (1963):
It is by their very virtue as linguistic patterns
built by definite speech sounds and not by indefi-
nite babblings that onomatopoetic forms can be
further shaped into more complex products, assimi-
lated to the rhythmic structure of the surrounding
language, and stabilized into units that are handled
like other words in the child's speech [p. 103].
As symbols, however, these words are initially very close
to the phenomena they represent. In othexr words, imita-
tion of objects is suggested as a process leadiny to sym-
bolic behavior.

Imitation as seen by Werner and Kaplan is there-
fore a constructive process set in motion by an external
stimulus, but it is also the result of internal organizing
ability on the part of the child. It therefore has a cog-
nitive component reflecting the level of representation of
the child. Piaget (1962) places similar emphasis on the
cognitive basis of imitation and its importance for devel-
opment of mental representation.

Symbolic Development According to
Pilaget: Sensorimotoxr Stages

Piaget distinguishes six sensorimotor stages in
infancy prior to the development of mental representation.

Imitation is one cognitive skill which develops as the



child progresses through the six stages. Piaget considers
initial mental representations to be internal imitations.
That is, the actions and sounds that were previously imi-
tated externally with sensorimctor movements now take
place mentally. These internal imitations are considered
to be the same as previous sensorimotor imitations although
they omit the external sensorimotor action component.
Development toward mental representation can be judged by
the extent to which the child has established object per-
manence, the ability to keep an object in mind when it is
out of sight. This ability and the ability to imitate
develop in parallel during the first two years of life,
both reflecting the growth toward mental representation.

During the late sensorimotor stages, object con-
stancy tasks can be used to assess the development of sym-
bolic behavior other than langucge which is beginning to
develop at that time. Theoretically, because language is
considered dependent on representation, words as conven-
tional symbols are not expected before Stage VI. However,
this nypothesis has not been tested. Onomatopoetic
expressions such as those described by Werner and Kaplan
(1963) could be expected earlier.

Sensorimotor Stages I-III. From birth through

Stage 111, progress t.sward mental representation involves

mainly the develorment and coordination of reflexes




(Stages I and II) and the development of an orientation
toward objects which leads the child to try to continue
interesting events once they have begun (Stage III). Con-
sideration of the development of object constancy and imi-
tation from Stages IV through VI reveals the steps by
which the child gradually constructs more complex levels
of representation.

Sensorimotor Stage IV. At Sensorimotor Stage IV,

if an object is hidden under a cloth while the baby
watches, he will find it immediately. However, if a
second cloth is added and the object hidden under it,
the baby persists in searching only at the first location,
and appears surprised the object is not there. The object
is still a part of the total picture in which it was per-
ceived. The child cannot imagine it at another location,
even if it is placed there as he watches.

This is the stage when the child first attempts to
imitate new models. The child selects models to be imi-
tated at this stage. Previously the child imitated only
those sounds and movements already in his repertoire. Now
he tries to reproduce sounds and movements which are new

to him, and vet comparable to those he has already made.

Piaget (1962) interp»rets the selection of models
for imitation as follows:

The interest thus appears to come from a kind of con-
flict between the partial resemblance which makes the



cnild want to assimilate and the partial diffe.ence
wvhich attracts his interest the more because it is
an obstacle to immediate reproduction. It is there-
tore this twofold character of resemblance and oppo-
sition which seems to be the incentive for imitation
[p. 51].

Piaget's daughter, J., for example, first reacted to a
sound that was new to her in the following way: "Abou"
had been a frequent phoneme used by J. At eight months
of age when her father said "vou vou vou," she at once
responded "bou bou kou," which was analogous to her ear-
lier phoneme, "abou." Previously "vou vou vou" had pro-
duced no reaction from her.

Sensorimotor Stage V. At Sensorimotor Stage V,

the object is less a part of a single perceptual context.
As long as the child watches the placement of the object
in various hiding places, he is able to solve object per-
manence tasks. The child at this stage uses trial and
error to solve sensorimotor problems such as this, as well
as to imitate new models. For example, Piaget's daughter
J. began to imitate words in adult speech, not identical
with spontaneous phonemes of her own, ia the following
ways:

In response to the word “parti" J. said "Papeu,"

doubtless through analogy with "papa." Afterward

of her own accord, she said "papeu" when people went

out of the room or when things came to an end, and

she gradually corrected it to "pati" [Piaget, 1962,

p. 54].

Sensorimotor Stage VI. Sensorimotor Stage VI is

FART
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the transitional period between sensorimotor action and
mental representation. Corman and Escalona (1969) found
that Stage VI was more variable in length and generally
longer than any of the other stages. The accomplishments
attained during this period are extensive.

With respect to object permanence, at Stage V the
child could find hidden objects only if he watched their
placement in the hiding place. However, Stage VI abili-
ties allow solution of the following task. The object is
first hidden in the experimenter's hand, the hand is moved
under a cloth and emerges, still closed, and is then shown
to the child empty. He must infer that the object is left
under the cloth. This requires the Stage VI ability to
imagine (construct ar image of) various loci for an objegt
permanently existing in space. Werner and Kaplan (1963)
discussed the importance of the child's forming objects of
contemplation as a precondition for symbolic language
behavior. An object which the child can imagine at vari-
ous loci has become an object of contemplaticn. This prog-
ress toward mental representation is reflected in three
new imitative behaviors at Stage VI: (a) immediate imita-
tion of complex new models, (b) deferred imitation, and
(c) imitation of material objects resulting in mental
representation.

Immediate imitation of gestures or sounds not

ARV |
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experienced before indicates the ability to rearrange
behavior mentally, before performance. The child capable
of mental representation constructs an internal image of
the perceived model. Therefore, the trial-and-error
aspect of finding new solutions to simple problems is

not always apparent, because some problems can be solved
without external experimentation. When Lucienne, Piaget's
daughter, pushed her doll carriage to the end of the room,
she turned and pulled, walking backward. Since this was
not a convenient position, she paused and, without hesita-
tion, went to the other side to push the carriage again.
She found the procedure in one attempt.

Similarly, with respect to vocal imitation, the
child precedes his external vocal reponse with an internal
response based on his perception of the model. Thus he
can immediately imitate with accuracy rndels similar, but
not identical to, behavior in his non-imitated repertoire.
Imitation can also be deferred and produced at a later
time.

Deferred imitation refers to a response that fol-
lows a model and preserves some aspect of the modeled
behavior, but is removed in time from the model. With
deferred imitation the child will begin, for the first
time, to produce new words which are not immediate imi~

tations of an adult presenctation of the word. Gestures

eag9
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and actions which are imitations of another may be repro-
duced in the same way. As examples of deferred imitation
in language, Piaget (1962) described a child at 16 months
saying "in step" as she was walking, although she had not
said it before and had no immediate model. At the same
age, she pointed to her mother's nose and said "nose"
using the word for the first time without hearing it imme-
diately before. Piaget's comment on deferred vocal imi-
tation is worth quoting in full, since it is a rare
reference in his writings to mechanisms in language
development:
Subsequently, this phenomenon naturally becomes more
and more frequent. The child tends less and less to
use for the first time a word or group of words when
he has just heard them. What was important from our
point of view was to note the beginnings of this type
of vocal imitation and relate it to the previous
observations [p. 63].

Children at Stage VI use gestures and sounds which
are imitations of objects. This type of imitation has
been considered a problem-scolving strategy. Piaget sees
the child imitating objects as serving the same role that
mental representation will later serve. For example, when
Piaget's child tried to open a box, he first imitated the
opening and closing motion with hand and mouth. Then he
was able to arrive at a solution for opening the box.

When he later became capable of mental representation,

such behavior became unnecessary and dropped out of the

)
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repertoire, since he could then mentally represent the
solution.

imitation has been shown to evolve from early
relationships with objects (Wexrner & Kaplan, 1163),
become selective in its occurrence, and useful as a
problem-solving strategy (Piaget, 1962). Piaget further
suggests that imitation becomz2s internal and is the image
when representation first begins. When considering the
function of external vocal imitation in this framework,
its selective use and value as a problem=-solving strategy
must be considered. It is also necessary to consider
why a child with the capacity for mental representation
should continue to imitate externally.

Although the child at Stage VI shows the capacity
for mental representation, there is no reason to assume
that he has perfected the ability to use this skill, or
that it had evolved to its final form. At Sensorimotor
Stage VI, language is just beginning. It begins in primi-
tive form (single words) and evolves during the follcwing
year or so into conventional syntactic language. Brown
(1973) suggested that progréss at the end of the sensori-
motor period is important for this evolution. 1If language
is part of a general symbolic function, a non-linguistic
measure of symbolic development beyond Sensorimotor Stage

VI would be useful for comparing language development to

—
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other aspects of symbolic development. Piaget (1962) pre-
sents the development of symbolic play as a way of judging

growth in mental representation at this time.

Symbolic Development According
to Piaget: Symbolism in Play

In attempting to distinguish levels of non-lin-

‘guistic representation ability beyond object permanence,

play analysis would appear to be a logical place to start.
Play is a natural activity of children dQuring the second
year. Piaget (1962) divides the child's activities Quring
the early period of representation into two categories=—-
intelligent activity and play. Intelligent activity
refers to situations where the child acts in ways that
further his understanding of the world. Play refers to
activities done merely for the pleasure they bring. The
notion that certain types of play reflect representational
levels 1s suggested in the theoretical literature (Bruner,
Olver, & Greenfield, 1966; Piaget, 1962). The levels of
play described by Piaget are derived from the relationship
between the child, and objects and people in the environ-
ment.

Enactive representation. Prior to the development

of representation, the child begins to show his undexstand-
ing of objects in the environment through actions, showing

he understands their use. According to Sinclair (1970),

LTI
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the appropriate use of objects is an important precursor
of later symbolic play. She noted that the child does not
use an object symbolically (as part of a game or to repre-
sent something else) until he understands its meaning in
reality.

Escalona (1973) referred to Eruner et al. (1966)
in discussing this behavior which she called "action nam-
ing." Some examples follow: (1) The child picks up a
comb, touches it to his hair, drops it. (2) The child
picks up the telephone receiver, puts it into a ritual
conversational position, sets it aside. (3) The child
gives the mop a couple of swishes along tha floor. (4)
Finding a cup, the child briefly puts it to his lips and
sets it aside. It is apparent that the child is recog-
nizing these objects through bodily action.

Piaget does not emphasize this aspect of inter-
pretation, but sees this as a transition from practice
for adult activities with real objects to symbolic play.
Werner and Kaplan (1963) provide a highly detailed frame-
work for sy&bolic development which includes an enactive
phase. This is the type of behavior that forms the basis
for later symbolic play which first appears toward the end
of the sixth sensorimotor stage.

Symbolic schema. Symbeolic play at Sensorimotor

Stage VI is in the form of the symbolic schema which
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involves a fusion of the symbol with what it represents.
The child pretends at his own activities, using sensori=-
motor schemas as symbols. These activities are symbolic
in the sense that they are not done for the usual reasons,
but only in fun, and that they are deferred in time from
previous realistic occurrences on which they are based.
Examples include the child pretending to eat or sleep,
etc. Sometimes objects are used such as when the child
pretends to eat with an empty spoon; sometimes not. as
when the child pretends to sleep. However, the object
itself is not a symbol. It is the child's actions simu-
lating eating, sleep, etc., that are symbolic.

The distinction between this type of pretense and
the enactive representation described above is that here
the behavior is extended in time, the child appears to
concentrate on the activity and gives some evidence of
awareness that he is playing a pretend game.

Beyond the symbolic schema, Piaget (1962) sug-
gested several stages in the development of symbolic
games. For the purpose of —harting the development of
the symbolic function during language acquisition, only
Stage I will be considered here. Stage I develops during
the second and third year of life. Symbolic levels beyond
this are identified chiefly by language behavior, and lan-

guage has developed extensively by that time.
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Symbolic Stage I. Stage I is divided into several

levels which evolve succecsively as symbolic development
progresses. Stage I, Level I, involves the child using
other toys to playact schemas he previously used as sym-
bolic schemas (e.g., feeding the doll with the spoon), or
the child playacting schemas derived from other persons or
objects he has observed in the environment (e.g., pretend-
ing to iron a cloth). Stage I, Level II, involves similar
behavior, but a greater dissociation between symbolizer
and symbolized which is shown by the child announcing that
cne object represents another, or using his body to repre-
sent another person or object. Level III involves simple
combinations of pretend schemata organized into sequences.
This indicates even greater mobility of symbols because
the symbols can now be combined, recombined, and evolved
1n various ways to suit the child's needs. These levels,
as applied in thas study, are fully described in Chapter
II.

In étudylng play behavior of children between 12
and 26 montas of age, Sinclair (1970) reported a de§elop—
nmental sequence in the children's actions with a standard
group of play objects, presented to them for a l5-minute
observation period, which corresponds to the levels of
representation described by Piaget. The various levels

of symbolic play were found to proceed according to
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theoretical expectations, culminating in play which con~
sisted in organized series of actions.

As the child progresses through various levels of
symbolic play, his language, too, is evelving. Many sym-
belic play acts are imitative, derived from the behavior
of others. Imitation has been described as playing an
important role in the development of mental representa-
tion. Vocal imitation of words in the linguistic environ-
ment continues as a form of verbal behavior during lan-
guage acquisition for many children. 1Its role in language
development has been a subject of controversy and some

investigation.

Vocal Imitation in Language Development

In the light of the role attributed to imitation
in symbolic dewvelopment, what role can be assigned to
vocal imitation in language development? Piaget consid-
ers vocal imitation a learned and essential tool for
acquiring language. It is only when imitation can be
covert, implying the construction of an image, and
deferred in time, implying the ability to retain or
reconstruct such an image, that Piaget considers progress
in language possible without overt imitation. The ques~-
tion remains: if imitation now has the possibility of
being covert and deferred, why does it persist as an overt

immediate response to adult conversation?

SRR
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In earlier behaviorist tradition, overt imitation
was considered the primary tool in learning language.
Bloom's (1973) study of her daughter, Allison, indicated
that vocal imitation could not be considered essential to
language production, since this child was observed to use
a minimum amount of imitation. At most, 6% of her utter-
ances were imitations. She did, however, acquire an ade-
quate language system.

In the nativist position emerging with transforma-
tional grammar, imitation was largely a moot issue. Ervin
(1964) studied imitations from this perspective and deter-
mined that they were not progressive, because imitated
utterances were either equal to or less developed than
non-imitated utterances, in terms of syntax.. As a measure
of syntax, she wrote grammars for the subjects based on
word order.

Imitated utterances were compared to free utter-
ances in their predictability from the child's grammar.
Four of five subjects studied by Ervin had word order of
imitative and spontaneous utterances eqgually predictable
from the grammar. For the one child whose imitative
utterances were not predictable, Ervin found that in
terms of sentence length, grammatical markers, and adult-
like constructions, imitations overall were less mature

than were free utterances. However, imitations could be
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progressive without being longer or including more gram-
matical markers and adult-like constructions than are
observable in the child's non~imitated utterances. Those

imitated need only be different from those occurring

spontaneously.

What Ervin failed to examine is whether some con-
structions in the imitated utterances were unique or
infrequent with respect to the child's usual non-imitated
repertoire. If this were indeed the case, imitation could
be used selectively for dealing with language forms or
content which are only partially known by the child. Such
experiments by the child might be shorter and have fewer
grammatical markers and adult-like constructions than
spontaneous utterances.

A study by Smith (1970) supported the idea that
an utterance in the environment is selected as a model
for imitation if some aspect of that utterance is unfa-
miliar to the child. Smith was investigating the type of
adult language most likely to be attended to by children
whose own language was telegraphic. Commands were pre-
sented to the child which varied on a continuum from
single words to well-formed adult sentences. She further
varie. the commands by presenting them with major words
systematically rep.aced by nonsense words. Verbal

responses of the children included spontaneous repetitions
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of the commands. These were most frequent after commands
containing nonsense words. These imitations were inter-
preted as attempts to make sense out of unfamiliar words.
The older children tended to repeat only the nonsense
words. Smith suggested that imitations were used by her
subjects as a technique for dealing with novelty.

Extrapolating from Piaget, one might say that the
selection of models is based partly on the resemblance of
the model to the child's own activity, and partly on the
unfamiliarity of the model. This unfamiliarity makes it
difficult to reproduce the word and may lead the child,
who is capable of representation and might normally solve
this problem internally, to experiment with external vocal
reproduction.

Consideration of the general role of imitation in
establishing a relationship between the external world and
the child's internal representation leads to a rationale
for continued vocal imitation during language development.
Initial representations are internal imitations. Later
these become independent of imitation. There is no reason
to suppose that all language symbols are equally strong as
representations from the moment the child constructs them.
Rather, it is the repetition and integration of many acts
of representation interacting with the surrounding social

and non-social milieu that perfects the skill in general.
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Many early words may go through a similar extended history
as marginal internal representations before they become
facile tools for communication to be called up at will.

Initially one might expect a particular word to
require an immediate external model to allow construction
of an internal image from which external production could
be constructed. Later the child could construct and pro-
duce such a word in response to relevant internal or
external stimuli, rather than in response to an adult
presentation of the word. According to Schlesinger (1971),
each language act begins with an intention. The intention
is usually unconscious, but is analogous to the experience
of having something to say, but not being able to produce
the words. The intention is not usually experienced
because of the lightning speed with which it is translated
into an utterance. If the child's representational com-
petency is marginal with respect to certain words, these
might require greater external support for translation
from the intention to vocil expression.

In order to demonstrate imitation as a process
instrumental in language progress, a first condition is
that imitetions should be selective. To the extent that
the forms of language, selected for imitation, are ran-~
domly drawn from the language the child hears, it is

impossible to assign imitation a progressive role. 1If,
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however, it is found that words new to the child e2re imi-
tated more often than those he has been using for some
time, it might be inferred that imitation is being used
to practice lexical additions. One would then expect a
shift in imitation away from one word to another new word
as the first word becomes fully usable in the child's non-
imitated language.

Bloom, Hood, and Lightbown (1973) investigated
this problem. They defined as imitated any utterance
within five utterances of a model which neither added
to the model, nor changad it, except by deletion. They
found that fcr two subjects whose percentage of imitated
utterances remained high (above 15%), imitation was used
in this way. When these children produced multi-word
utterances, it was found that production of semantic-
syntactic relations identified by the authors followed a
similar trend, from predominantly imitated to predomi-
nantly free utterances as the categories developed.
Bloom's subjects who imitated to a lesser extent did not
exhibit the progressive properties in their imitated
speech exhibited by subjects who imitated more exten-
sively.

The role of the child's internal representation
is most clearly demonstrated for vocal imitation where

sentence repetition tasks have been used to investigate
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comprehension and production of grammatical structures in
social dialects. Baratz (1969) presented sentences in
black English and comparable sentences in standard English
to speakers of both dialects for imitation. Regardless of
the dialect of the sentence presented, speakers repeated
the sentences using the equivalent syntactic forms avail-
able in their own dialect. This translation effect indi-~-
cates that rather than relying on the stimulus as pre-
sented, imitations are based on perceptions that have been
rearranged to suit the internal structure of the imitator.
This is the same effect as that discussed by Werner and
Kaplan where children imi.ate the sounds of objects with
phonemes avai;able in the language system to which they
have been exposed. The selection process involved in
imitation as demonstrated by Smith (1970) and Bloom et al.
(1973) is further evidence that some processing of the
model occurs prior to reproduction.

Research involving wocal imitation demonstrates
that the role of imitation during language acquisition may
be similar to that of imitation during the earlier period
when mental representation was developing. Vocal imita-
tions have been shown to be selective in both experimental
and naturalistic studies. Although Ervin (1964) concluded
that imitations were not progressive for the child learn~

ing syntax, Bloom et al. (1973), employing more refined
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techniques of analysis, found that for highly imitative
children, imitation was a strategy for progress. These
studies effectively demonstrate that imitations are selec-
tive, that they involve models only partly understood

by the child, and that some processing precedes reproduc-~
tion of a model.

Language has been considered as a form of behav-
ior dependent upon the underlying cognitive process of
mental representation. The role of imitation in the
development of language has been discussed. In the fol-
lowing section, consideration will be given to child
ut.terances which reflect a basic differentiatiocn in

thinking defined by Piaget (1969).

Cognitive Aspects of Early Language

When Vygotsky (1962) stated that "thought and
speech have different genetic rcoots [p. 4].," it is clear
in context that he referred to the phonetic aspects,
release function and social function of speech, rather
than its symbolic properties. Piaget einphasized as well
that the earliest words are not symbelic in the sense of
later language. Vygotsky noted that "progress in thought
and progress in speech are not parallel. Their two growth
curves cross, and recross [p. 33}."

The attempt to understand the relationship between

cognitive development and the earliest stages of
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recognizable language is made extremely difficult by the
complexity of this interrelationship. While one can dis-
cuss the separate roots of speech and thought, they are
not neatly separable in the naturalistic behavior of one-
and two-year-olds. However, children at this age are poor
candidates for experimental tasks which might help sepa-
rate these variables. Inferences about the cognitive
aspects of early language must be made by viewing the
child's stream of verbal and nonverbal behavior from a
perspective based on theoretically significant relation-
ships, while maintaining an understanding of the child's
perspective and awareness. During the sensorimotor
period, the child organizes his world, making distinc-
tions between things and actions based on his interaction

with them.

Categories of Knowledge

Piaget (1969) discussed the distinction between
figurative and operative cognitive functions. The figura-
tive functions are perception, imitation, and mental
imagery. The operative functions inveolve transformations
from one state to another. The latter can refer to
actions which transform things from one state to another
or to intellectual operations which allow mental transfor-
mations to be contemplated. Logical mathematical struc-

tures are of this type.
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Knowledge of both types is derived from action on
objects. The first type involves abstraction of object
properties derived from such individual actions as throw-
ing, pushing, touching, and rubbing. The second involves
abstractions based on coordinated actions such as combin-~
ing, setting up correspondence between objects, and order-
ing things in time and space by sequencing or classifi-
cation.

As an example of this distinction, Piaget
describes the experience of a mathemetician friend which
first aroused his interest in mathematics. He was playing
with some pebbles, arranging and rearranging them in dif-
ferent ways. For fun, he began to count ‘he pebbles in
each arrangement. He was amazed to find that whether they
were in a straight line or a circle, no matter where he
began to count, the sum of the pebbles was always 10. He
was discovering the mathematical property of commutativ-
ity, that the sum is independent of the order. However,
this property was not drawn from the pebbles themselves,
but from the subject's organization of them. Previous
actions with pebbles had led to the knowledge that they
can be arranged without flowing together like water or
being divisible into various numbers of parts like clay.

Piaget states that prior to language there is

practical intelligence during the late sensorimotor period
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which is a logic of action. He includes at this time the
beginnings of two essential characteristics of operations.
First, a form of conservation is prefigured in the devel-
opment of the concept of the permanent object. Second,
spatial reversibility is exemplified by the child's under-
standing that a movement in one direction can be canceled
out by a movement in the other.

Lezine (1971), in an unpublished report of longi-
tudinal research involving 76 subjects, discussed devel-
opments in free play behavior in the preverbal period
which demonstrate the roots of logico-mathematical struc-
ture.

There is gradual establishment of relationship
between his actions and the objects, between objects
and between actions. Actions are progressively
ordered in time and space, one action pattern can
be imbedded in another, several action patterns can
be coordinated one to the other. These general forms
of ccordinaticn (order in movementc, embedding of
sub-patterns into a pattern establishing various
types of correspondence) constitute for Piaget, the
roots of logico-mathematical structures [p. 12].

Lezine went on to suggest that a period of experimentation
of this sort precedes the development of the symbolic
function. The development of the symbolic function through
imitation, symbolic play, and the mental image prepares

the way for linking verbal elements to reality.

It would seem likely that if a distinction exists
for the child between figurative and operative knowledge,

it might be reflected in early language. Bloom (1973),
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studying language from a linguistic perspective, identi-
fied a class of utterances in the single word period which
apparently corresponds to operative knowledge. Sinclair
(1970), in attempting to expand cognitive theory into the
area of linguistics, suggested a similar classification of
single-word utterances into two basic classes. Implica-
tions for the acquisition of syntax should follow from

this distinction.

Earliest Word Classes in Infant Language

Part of the fascination with a baby's first words
has probably been the apparent discontinuity from carlier,
equally observable milestones. In a parent's eyes, these
include the first tooth, beginning to crawl, feeding him-
self, standing, walking while holding on, and the first
step taken all alone. Babies' first words and their dates
of occurrence are recorded in baby books along with dates
and anecdotes regarding these other milestones. To par-
ents and linguists alike, learning words has stood out as
a unigque accomplishment, so apparently different from
other early behavior that innate linguistic theories were
dominant for a number of years in the 19€0's for explain-
ing language acquisition.

The effort in recent research to place language
development within the framework of prior infant accom-

plishments began as a reaction to the innatist position
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that children possessed linguistic knowledge before begin-
ning to speak (Chomsky, 1965). Theoretical impetus for
this effort has come from theorists such as Schlesinger
(1871) and Fillmore (1968) who presented suggestions for
considering language from a more meaning-oriented
approach.

Bloom (1973) suggested a way of relating early
utterances to prior cognitive knowledge by describing
different types of words used by her daughter during the
one-word period. Bloom effectively demonstrated that the
period cf a single-word speech cannot be considered as
unitary; development occurs within this period, and prior
to the onset of multi-word utterances. Bloom further sug-
gested that the language children do exhibit during this
early period is related to their prior and developing
knowledge about the world around them.

Bloom (1973) observed that children's single-word
utterances could be described as belonging to one of two
categories, based on the type of experience in reality
that the word is used to code. Bloom considers the
development of these two categories (substantive and
functional) in relation to experiences as a primary lin-
guistic induction made by the child pricr to syntactic

speech. Substantive forms are those that refer to

"classes of objects and events that are discriminated
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on the basis of their perceptual features or attributes,
and function or relational forms make reference across
such perceptually distinguished objects and events [p.
67}." Person names and names of objects are common exam-
ples of substantive forms. Function forms, rather than
referring to a particular “thing" or class of things,
make reference to another category of phenomencon in expe-
rience. Early function forms reported by Bloom in her
daughter Allison's speech were: "there," "uh oh," "no,"
"away," "gone," "stop," and "more." Her description of
the use of "more" provides a good illustration of the kind
of phenomenon that can be referred to by a function form.
The word "more" was first used by Allison when she
was sixteen montns old and occurred in a situation in
which she had frequently heard the word--during a
meal, to request a second portion of food, after she
had already eaten a first portion. On the day after
she had first used "more" to request the recurrence
of food, she used the word to request her baby sitter
to tickle her again, after having been tickled just
previously. Subsequently "more" also referred to
another instance of an object in the prasence of the
original object; for example, Allison pointed to one
shoe, commented "shoe," and then pointed to the sec-
ond shoe and commented "more" [Bloom, 1973, p. 71].
One can see that function words refer to classes of
events, but that the classes are determined more by rela-
tionships perceived in the environment than by attributes
of objects or referents.

Sinclair related this distinction in language to

the distinction between figurative and operative knowledge.
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However, the type of word called "substantive" by Bloom is
considered a "denomination" by Sinclair. The type Bloom
terms a "function form" Sinclair discusses as an "action-
judgment." Examples of action-judgments make it clear
that Sinclair discusses the same phenomenun as Bloom.
Sinclair (1970) reported that "até" (corresponding to "par
terre”--"on the floor"--said when something has fallen
down) and "apla" (corresponding to part of the sentence
"il n'y en a plus"--"all gone") are typical examples of
action-judgments.

Sinclair (1970) suggested that the action-judg-
ments are linlked to the organizing activity of the child
(operative knowledge) and speculated that they "are the
beginnings of what will develop into a rule governed gram-
mar [p. 125]." For the purposes of this research, words
of this relational type described by Bloom (1973) as
“function forms" and Sinclair (1970) as "action-judgments"
will be referred to as action-judgments. This is to avoid
confusion with the more general meaning of the term func-
tor in linguistics laiterature.

There is, then, the suggestion that by the time
they begin speaking, children's knowledge has evolved in
the dual way suggested by Piaget (1969) into figurative
and operative types, and that early verbalizations express

these two kinds of child knowledge, .ction-judgments
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referring to operative knowledge and substantives express-
ing figurative knowledge.

Syntactic knowledge is of the operative type.
There is no reason to suppose that knowledge of the rela-
tionships between perceptual-conceptual objects arises
full blown when it is expressed syntactically. It seems
plausible that early observations of relationships, such
as these, should be expressed by single words referring
to a fusion of what will later be separable perceptual-
conceptual objects with cognitively and syntactically
specifiable relations between them. 1In this sense,
"more" said when a food has been finished and another

serving desired can represent an undifferentiated fusion

of the empty dish, available food, a person capablzs of
providing food, the speaker, and the prior assumption that
the dish was previously full. The relational nature of
what might be represented by this single word is apparent.
However, it is not syntactic knowledge at this point.

When all of these relationships are known to the child and
syntactically expressed, it is obvious that the meaning
would be based on operative knowledge rather than figura-
tive knowledge. The order implied by syntax does not
exist in objects or words, but in their relationships as
constructed by the subject.

In the sense that a word makes reference to a
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fusion of these relationships in the environment, it would
seem more accurate to place the learning of that word in
the realm of operative rather than figurative knowledge.
The substantives which gradually acquire features and
become equivalent to adult concepts of objects and observ-
able actions such as "ball," "roll," and "water" mentioned
by Sinclair partake more fully of figurative knowledge
derived from specific actions. This would include adult
verp forms such as sit, jump, ride, etc., experienced by
the child, which refer to specific actions.

The type of reference suggested for action-judg-
ment would be naturally self-limiting. A small number of
such words would be expected to be learned by the child,
and they would be limited to the period of time when they
are useful, that is, before he learns syntax. A single
action-judgment can be expanded in reference by the child
to describe a variety of events which would be distinct to
the adult. This would be a special case of the generally
noted phenomenon that the field of reference for a word is
not necessarily the same for child and adult. This type
of over-extension is based on the child's organizing cri-
teria, rather than features of objects which can be
pointed out by an adult.

As the chils —-kes the induction that words can be

combined, the need t - .. velop new action~judgments or
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expand the reference of early ones would not be present.
The suggestion is that action-judgments are primitives for
the specialized form of operative knowledge called syntax.
This distinction between figurative knowledge and opera-
tive knowledge arises from the earliest schemas and
extends throughout development. The operative activity
becomes hierarchical and progresses through the basic
stages described by Piaget, culminating in logical-mathe-
matical operations. PFigurative knowledge interacts with,
contributes to, and is acted upon by operations. However,
there is no logical limit to its dept. and breadth, just
as it is known that vocabulary continues to increase
throughout life as long as persons are exposed to new
experiences. As people continue to enter new fields,
physical knowledge can continue to increase. In a sense,
this may be analogous to the logically closed aspects of
syntax, and the relatively infinite opportunities for
expressing increased semantic knowledge through an
expanded and refined lexicon.

Thus it seems logically possible to distinguish
word classes during the single~word period which are
related to the prior and developing cognitive structures
of the child and perhaps analogous to the later comple-

mentary roles of lexicon and syntactic structure.
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Summary

This review has traced the development of symbolic
represertation from imitation. An analogous role in lan-
guage learning has been proposed for imitation. A gis-
tinction has been indicated between two categories of
knowledge (figurative and operative) and between corre-
sponding classes of words (substantives and action-
judgments). It has further been suggested that the
action-judgments are precursors of later syntactic
utterances.

The purpose of this research was to investigate
temporal sequences of development of each of these vari-
ables to determine the relationships between them. This
research was intended as mainly descriptive and explora-
tory in nature. The complexity of the constructs
described above and the necessity for making inferences
about abstract processes from overt naturalistic behav-
ior occurring over an extended period of development
necessitated a small sample size. This, in turn, limits
the generality of the results.

Several hypotheses were proposed with respect to
these variables. They are summarized here and formally
stated in the following section. Progress in symbolic
play was expected to fcllow the sequence suggested by

Piaget (1962). Imitative language was expected to be
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selective and progressive for all subjects in the develop-
ment of lexical items and the establishment of multi-word
utterances.

It was anticipated that some words would be iden-
tifiable as action-judgments and that their distribution
in the children's behavior would change with time. Since
imitation is considered by Piaget to be a process of fig-
urative knowledge, and action-judgments code operative
knowledge, it was expected that these worls would occur
infrequently as imitations.

With respect to symbolic level, it was hypothe-
sized that variation in imitation, in number of different
action-judgments produced, and in number of different
multi-word utterances produced would be related to sym-

bolic level.

Hypotheses Investigated

Symbolic Development

1. Children progress through the levels of sym~

bolic play in the order described by Piaget (1962).

Imitative Language

2A. Consistency and extent of imitation. Children

change over time in the extent of their vocal imitatiun.
Children differ :in the extent to which they imitate.

2B. Selective properties of imitation. In any
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given language sample, word types are more likely to be
used only imitatively or only spontaneously rather than
having both spontaneous and imitative occurrences in the
same session.

2C. Progressive properties of imitation. Words

which are imitated in earlier sessions are used sponta-
neously in later sessions.

2D. Imitation of multi-word utterances. When

children begin using multi-word utterances, these are more
likely to be imitative than single words occurring at the

same time.

Action-Judgments

3. Imitatior of action-judgments. Action-judg-

ments are imitated to a lesser extent than other utter-
ances produced by the child.

The Relationship of Symbolic Develop-
ment to the Language Varaiables

4A. Symbolic development and imitation. The pro-

portion of the child's utterances which are imitations is
a function of symbolic development.

4B. Symbolic development and the development of

action-judgments. The number of different action-judg-

ments used varies with symbolic level.

4C. Symbolic development and the development of

multi-word utterances. Some consistent minimum symbolic
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level is attained when children begin (a) combining words
and (b) when multi-word utterances come to predominate in

their language.
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CHAPTER II
PROCEDURES

Subjects

Subjects were five white female children ranging
in age from 14 to 18 months at the time the study began.
Table 1 shows ages of the subjects at the observation
times. Socioeconomic class was judged to be middle class
on the basis of parents' education, occupation, and the
geographical areas where they lived. All parents had com-
pleted high school and some post~high schoeol education.
Three mothers and four fathers were college graduates.
Meri's parents were both éngaged in part-time graduate
work, and Tracy's father was a full-time doctoral student.
All parents who worked were engaged in professional occu-
pations. Tracy's family lived in the student housing at
Rutgers University. The other subjects lived in suburban
areas within one-half hour's drive from Rutgers Univer-
sity., New Brunswick, New Jersey.

None of the subjects had younger siblings. Janis,
Meri, and Tracy were first born, Shanti was second born,
and Mira third born. 1In the latter cases, the older sib-

lings attended school which allowed for a somewhat
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comparable opportunity for one-to-one interaction between
mother and infant across subjects during the school day at
least. Mothers were primary caretakers of the infants for
the duration of the study except for Shanti and Tracy.
Shanti's mother engaged a babysitter four days per week
for the last four months of the study. There was no visi-
ble trauma associated with this change and the gquality of
mother~child interaction as obéerved in the study did not
appear to change. Tracy's mother did substitute teaching
for the fifth and sixth months of the study. 8bh: reported
that Tracy seemed to speak less at this time and the video-
taped observations confirm this.

The subjects were selected in the following way.
Four subjects who had been volunteered for an unrelated
laboratory experiment one year earlier were contacted
again and their mothers were asked if they would like to
participate with their children in a longitudinal study of
language development. Shanti's mother, a personal friend
of the investicator, also volunteered to participate.
Since it was necessary to complete data collection v _¢nin
one year, subjaects who had begun to use some single-word
utterances were required. Mother's reports of verbal
repertoire cf each child ranged from 7 to 25 words at the

time the study began.
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Data Collection

The data analyzed in this study were derived from
videotaped samples of child language and play collected in
the home at monthly intervals. Each visit lasted approxi-
mately two hours. During the first several visits, the
experimenter administered the Albert Einstein Scales of
Sensorimotor Development, Object Scale. Since it had been
established that all subjects had achieved the sixth sen-
sorimotor stage on several successive administrations,
this procedure was discontinued. The scales are described
in detail by Corman and Escalona (196%9). The procedure
involved requiring the child to search for small toys and
edibles in increasingly complex hiding procedures.

After the scales had been administered, a language
and free play session involving the mother and the child
was videotaped. The mother sat on the floor and a stan-
dard set of toys was placed near her. Mothers were
instructed not t~ try and direct the child's play or
choice of objects, but to respond as naturally as possi-
ble to the child. Table 2 is a list of toys used in the
study.

Mothers were asked to keep notes on their chil-
dren's vocabulary development and word combinations.

These notes along with such anecdotal information as new

play interests, recent incidents, etc., were collected at
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TABLE 2

TOY LIST
Toy ixon Plastic toy telephone
Blue sponge Comb, 8" long
Toy mop Wooden rattle ball
Child's purse Round wooden beads
Metal teaspoon Toy mirror and comb

Toy metal coffee pot with lid

Toy metal cup and plate '

ctuffed brown leather dog, 7" leag
Toy baby bottle and nipple

Yellow scrub brush, with handle
White plastic baby bottle cover
Yellow cotton cloth, about 6" square

"Oscar" finger puppet (green)
Grover finger puppet (blue)

Crange rubber elf, 4" high

Wooden dump truck, 2-3/4" long
White plastic toy eyeglasses
Plastic multicolored pop beads
White slip-on scuffs, adult size 6

Slide open cardboard pill box 2-1/2" long
Playskool building cups--6 cups of various colors
Small Fisher Price car and removable person
Plastic red and yellow dump truck, 12" long
walt Disney Dumbo Pushbutton Pop Pal (elephant
jack-in-the-box)
Book Baby's Things, Platt & Mink Co., Inc., 1966.

Book Pat the Bunny by Dorothy Kunhardt, Western Publishing
Co., Inc., Racine, Wisconsin, n.d.

Baby doll, 9" tall, with removable blanket, shirt, panties,
hat; eyes open and close.

Little girl dell, 9" tall, bleond hair, with removable
shoes, shirt, skirt, panties.

Playskool Puzzle #156 25 with four pieces, including cow,
butter, ice cream, milk, picture of glass.

Plastic toy tool box with hook lock; inside are orange
hammer, pink wrench, green wrench, blue screw driver,
red peg, green screw, pink screw.

Clear plastic milk bottle with yellow top and plastic
foods: 3 bottles (orange, white, red), banana, corn,
carrot, grapes, dressed turkey, butter, lemon, green
fish, purple fish.
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the monthly visits.

These visits continued for approximately one year.
Data included in this analysis are only those from the
period of early recognizable vocalizations to the time
when multi-word non-imitated utterances comprised at least
25% of the child's utterances in a given sessicn. For one
subject, Shanti, three subsequent visits were included.

Transcription of Data and Development
of Criteria for Categorization

In order to have a written record of the video-
taped sessions, which could be used for language and play
analysis, it was necessary to transcribe the mother and
child language with accompanying contextual information.
The method suggested by Bloom (1970) was used. Before
categories of play could be judged, certain preliminary
steps had to be accomplished. Piaget's (1962) criteria
for the levels of play described in Chapter I were vague.
Several months of work with pilot data were required
before criteriz were specified which could reliably dis-
tinguish the levels of play. Since all children had
achieved Sensorimoto:r Stage VI object permanence when the
study began, the scales could not be used for comparisons
with subsequent. language development. Play was the only
non-language measure of representation which continued for

the duration of the study.
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Data Preparation for Play Analysis

Each transcript of play behavior descriptions
derived from the videotapes was divided into episodes
determined by the child's involvement with the toys. An
episode began when the child took some action indicating
involvement with a toy. The act of picking up an object
and immediately putting it down or handing it to the
mother was not sufficient to determine an episode. An
episode ended when the child set the toy aside. The next
episode began immediately at the end of the preceding one
and might include the next several peripheral object con-~
tacts as the child made the transition from one involve-
ment to the next. Occasionally additional objects were
added to the first object with which contact was sustained
in an episode. Should the focus shift to a second object
after including both simultaneously, the episode would
continue until both the first and second objects were set
aside. TFor example, the child micht set out the nesting
cups, then place small objects from the dumping bottle in
them, then spill the objects back into the bottle from the
cups and proceed to dump them, and replace them. No seg-~
mentation would be indicated here bet =en play with the
nested cups and the dumping bottle.

Reliability was not established for this aspect

of data preparation. The two investigators wi.o did play
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coding sugmented some transcripts separately, then com-
parea and settled disagreements prior to play coding.
Other transcripts were segmented by one investigator and
then coded by each separately as part of a reliability
assessment of play coding. Division into episodes was
readily agreed upon using the general rules stated. Fur-
ther specification of criteria would probably be needed

for reliable segmentation by independent judges.

Assignment of Symbolic Level

Each episode was then judged according to criteria
derived from Piaget (196.' as indicating particular levels
of symbolic development. Several symbolic activities might
occur in a given episode. For purposes of determining the
child's maximum level of performance, the episode was
coded i1n accordance with the most advanced symbolic activ~
1ty observed within the defined bounds of that episode.

The following discussion presents the system of
analysis as 1t was derived from Piaget. It became appar-
ent that in order to use play analysis as a tool for
charting symbolic development during the second year of
life, a finer breakdown of symbolic Stage I than that pro-
vided by Piaget would be needed. The levels eventuallf?

used are summarized in Table 3 and described below.

Level l: Enactive representation. If the child

showed by a brief gesture that he understood the meaning

tep gy O f
' s‘.\t 't
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TABLE 3

SEQUENCE OF SYMBOLIC LEVELS ACCORDING TO PIAGET,
AND AS TIHEY ARE APPLIED IN THIS RESEARCH

Piaget (1962)
Prior to

Sensorimotor
Stage Vv

Sensorimotor
Stage VI

Symbolic
Stage I
Type IA

Type IB

Symbolic
Stage I

Type I1IA
Type IIB

Symbolic
Stage I
Type IIIA

Levels applied in this research.

(1) Enactive Representation:
The child shows understanding of object
use or meaning by gestures.

(2) Symbolic Schema:
Child pretends at his own usual activities
such as eating, sleeping, grooming.

(3) Single Schema Symbolic Cames:

Type A, Ascimilative: Child has other
objects or people take his normal reole in
pretend activities such as eating, sleep-
ing, grooming.

Type B, Imitative: Child pretends at
ac%ivities of other people, such as dogs,
trucks, trains, etc.

(4) Primitive Single-Schema Combinations:
The child plays at only one action, such
as eating, but expands it to wvarious
objects or people, i.e., eating wvarious
foods or feeding dolls and people.

(5) Primitive Multi-Schema Combinations:
Child plays at several actions, i.e.,
grooming- the doll, rocking it, feeding it,
etc., but there are no planned elements,
and the sequence is not realistic.

(6) Planned Single-Schema Symbolic Acts:
Transitional Type: Activities from Level
1 that are planned.

Type A: Symbolic identification of one
object with another, such as toy iron =
boat, comdb = spoon, etc.

Type B: Symbolic identification of the
c%ild's body with some other person or
object, i.e., pretending to be a cat, the
nother, the mailman, etc.

(7) Combinations with Planned Elements:
These include planned elements and tend
toward realistic scenes.
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or use of an object, this was classified as an enactive
representation. A common occasion for enactive activities
in this study occurred when the child was exploring the
toys and taking them out of the bucket. The child might,
in quick succession, take out the comb, touch it to her
hair, drop it, and reach for another toy. Occasionally
several objects in succession were enactively recognized
in this way. The toy iron, sponge, mop, comb, purse,
telephone, scrub brush, beads, mirror, and glasses all
elicited this type of object appropriate behavior.

At higher levels these activities were used sym-
bolically, as the child extended the length of time sbe
played with an object and gave evidence of pretending.
When pretending was apparent, the activity was coded at
a higher level than enactive representation. Evidence
observed which suggested the child was pretending is
described below. The symbolic schema is the lowest level
of pretend play coded.

Level 2: Symbolic schema. If the child played at

his own activity outside its usual context, this was clas-
sified as a symbolic schema. It might involve objects

such as pretending to eat with a spoon, or using the comb
or scrub brush for grooming activities. These cases were
distinguished from enactive gestures by their extension in

time as well as the presence of some evidence of pretending.
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Sound effects might accompany pretend eating here, and the
child might occasionally smile or laugh with the mother as
if pretending were a common joke they shared. It was
occasionally difficult to distinguish the enactive gesture
from the symbolic schema, but the difficulties were not
insurmountable. Other instances, such as pretending to
sleep, did not include objects. While these activities
may appear diverse in the level of sophistication shown,
all were suggested by Piaget as occurring at the sixth
sensorimotor stage. They all occurred in early observa-
tions in this investigation. The common aspect across
types of symbolic schema is pretense.

The symbolic aspect of play derives from the pre-
tend nature of the activity since pretending implies sym-
bolic substitution of play for reality. Assignment to a
symbolic play level required evidence that the child was
pretending. This decision required careful and conserva-
tive judgment of the child's observed acticns and atti-
tude during the episode. The child may treat toys as
if they are real or animate. Actions may be suggested
rather than completed, i.e., saying "by-by" but not going
anywhere, and kissing the air rather than the mother
before "leaving." The child may extend an empty hand to
give something to the mother. An object may be used to

represent something else after the child has exhibited
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knowledge of the actual use of that object. An object may
be verbally identified to be something else.

Less preferred evidence involved judging the atti-
tude of the child as playful rather than serious, or a
pretending mode, rather than a handling or exploratory
one. Here use of an odd "play voice," a coy smile, shak-
ing the head to indicate unreality, or possible negative
reaction rrom the mother as recorded on the videotape was
useful.

Enactive representation and the symbolic schema
are both behaviors that occﬁr during the sensorimotor
period. The types of symbélic play described below incor-
porate these earlier behaviors. These levels are consid-
ered by Piaget (1962) to be successive developments of the
first symbolic stage, that is, beyond sensorimotor behav-
ior. Piaget divides this stage into three levels. The
present investigation identifies two additional levels
within Piaget's Symbolic Stage I, Level I. An additional
type of Symbolic Stage I, Level II, was also identified.

Level 3: Single schema symbolic games. At this

level, play schemas are more dissociated from the child's
body. Piaget divides behavior at this level into those
activities where the child assimilates other people and
objects to his own schemas (Type A) and those activities

in which the child imitates the activity of other people
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and objects (Type B).

When the child applied his schemas such as those
described above as symbolic schemas to other people or
objects, this would be coded Type A. In this study, the
child might pretend to feed the doll or the mother,
instead of pretending to eat herself. The child might
put the doll "night-night," or hug and kiss it as her
parents have with her. 1In essence, she turned passive
behavior into active, exhibiting what may be an early
precursor of reversibility. These games were derived from
the child's experience, often experiences with a caretaker.
Although the child adopted the active caretaker role in
these games, the role was quite primitive and always
involved playing activities where the child was normally
the focus. There was nc reason to assume the child dif~-
ferentiated the active and passive here, actually becoming
"caretaker" with respect to the doll or mother. The sim-
plest interpretation was that she played at common occur-
rences in a glcbal way.

In Type B activities the child accommodated her
own body to the actions or sounds of other people or
objects so this type of play was essentially imitative.
Excluded from Type B were all of the activities included
in the baby's own usual behavior and all of those typi-

cally involved in her daily life where she was a

," "’ 5 -
i e oo
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participant rather than an observer. Thus, all activities
of the symbolic schema and IA types described above such
as pretending to eat or feeding others would be excluded.
Activities commonly observed by the child are
included here. The baby might pretend at cooking, iron-
ing, or cleaning up, using the objects available. She
might use the purse and pretend to be going out, or the
telephone, holding it appropriately and saying "hi," "by,"
or mumbling some pre-verbal gibberish. These incidents
were similar to those of the enactive phase in the use of
the objects. However, extension over time and evidence of
pretending were their distinguishing characteristics.

Level 4: Primitive single-schema combinations.

Primitive single~schema combinations were those where one
was repeated by the child with variations. The simplest
of these was related to the earlier activities played at
the enactive and symbolic schema levels. For example, the
child would comb her own hair (symbolic schema) then ccmb
the mother's and/or one of the doll's. Similerly, the
child would drink from the bottle, then feed the doll or
toy dog. The child might offer the mother a drink from
the cup, then have a sip herself. Sometimes the sequence
continued to include the investigator and camera-person.
This was only a shade more advanced than IA and IB, but

did involve reliably identified sequences of symbolic

SRLRTR WS
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activities. The distinguishing characteristic was that
only one schema or action was played. 1Its repetition and
expansion was primitive, analogous to the circular reac-
tions of the sensorimotor period, with the added aspect of
the same means or schema used for different ends.

Level 5: Primitive multi-schema combinations.

These episodes differed from the single-schema combina-
tions in that a series of related actions occurred rather
than only one schema. Doll play was the richest source

of these. The doll was often kissed, put to bed, hugged,
wrapped, dressed, etc., in sequences which could be
repeated several times in a given episode. Telephone play
was also frequent, involving such schemas as listening,
dialing, and reporting snatches of conversation (occasion-
ally unintelligibly). These incidents were, however, less
advanced than incidents such as those described by Piaget
as Levels I-III. The random nature of sequencing and lack
of attempts to mime reality were essential differences.
One cnuld say that these situations were played wit.out
regard for the logic of conventional relationships between
the parts which would become so important to the child at
the higher levels. For example, the child at this level
saw no contradiction in saying the doll was "night~night,"
then immediately putting the bottle or spoon to its mouth,

presumably feeding a sleeping doll. At the higher level,
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feeding would precede "night-night" or some transition
would occur such as picking the doll up, or saying "awake"
as one subject did before feeding the doll who had been
"night-night." One schema seemed to suggest a related one
rather than the sequence being decided in advance and
played in order.

Level 6: Planned single schema symbolic acts.

This level parallels Piaget's Symbolic Stage I, Level II.
In establishing criteria for this level, it became appar-
ent that it was the child's pre-planning of the symbolic
act before enacting it that was the distinguishing charac-
teristic at this level. Piaget distinguished two types of
activity here paralleling the types described at the pre-
vious level. It became apparent in analyzing videotaped
play samples that in addition to the specific types
described by Piaget, many of the other kinds of activities
children had done at Levels 3 and 4 were later done with
evidence of pre-planning. An additional type of play
based on these activities was identified and included in
this research. The three types included, at Level 6, two
from Piaget and one first identified in this investiga-
tion, are described below.

In Type I-IIA (Piaget, 1962), there was symbelic
identification of one object with another. The symbolized

was the cbject the child had in mind and the symbolizer

ctoe NN
;. ‘ }5(:1 [N
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was both the action and the present object. If a child
pretended a toy iron (with which she had often ironed)

was a car and moved the iron along the floor the way she
often did with a toy car, both the iron and movement were
considered symbolizers, and the car the child evoked
mentally was the symbolized. When the identification was
verbally made prior to play, a planned aspect was evident.

When one object was used in place of arother at
this level, the identification often preceded the sym-
bolic use. For example, one child said "grapes," reached
for the necklace he was wearing moments before and "ate"
it saying "num, num, num." Another said "hat" and took
the doll shoe, recently removed from the doll, and put it
on her head. Piaget (1962) stated that this prior verbal
announcement "is the novelty of the situation [p. 126]1."
This indicates thaz intimate interdependency between play
and language development.

In Type I-IIB (Piaget, 1962), the child "became"
an object or another person. As in Type I-IB, imitative
play is involved. He symbolically identifies his own body
with that object or person. A child crawling about making
animal sounds was characteristic. The verbal announcement
of a role before the child began to play was a positive
indicator of pre-planning.

Play belonging to the earlier categories (Levels 3
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and 4) were later pre-planned as the child developed.
Since these kinds of planned activities occurred earlier
than the types of behavior suggested by Piaget at this
level, this may be a transitional form of play between
earlier unplanned symbolic acts, and later behaviors such
as those described above where the symbolic identificationr
is clearly specified.

In this sample this type of behavior was more fre-
guent than the types of behavior described by Piaget.
This may be an artifact of data collection procedures.
Both of Piaget's types at lLevel IT are characterized by
the child making some symbolic substitution for absent
material. This is done by using one object to represent
another or using tne entire body as a symbolic object. It
would not be surprising if, presented with a large variety
of nnvel toys, many suited to oretend play, the child
should make use of these items. It is important to note
that most of the objects had manipulative play possibili-
ties as well ¢z sybmolic. Clrildren could easily have
amused themselves with these objects without resort to
symbolic activities at all. So while the procedures may
have biased the data in the direction of object-related
activrities, there was no bias toward symbolic activities.

All activities judged to be at Level 6 involved

the child planring the action in advance. Identifying

SRR
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evidence for pre-planning ‘s described as follows.

Verbal announcing was the strongest indicator of
pre-planning. This was often accomplished with a single-
word announcement. It might take the form of an instruc-
tion to the mother to begin an activity, or an announce-
ment of intention. For example, the child might pick up
the doll bottle and say "feed" or "baby" before doing this
action. Search could also indicate planned action. If
the child located one object needed for a game, then
engaged in direct search for the other things she needed,
the assumption of pre-planning was made.

The speed of a child's action, following eye con-
tact with objects teo be used, might suggest that the child
has planned the activity. This inferential evidence is
less desirable than the more direct evideace above, and
was not used in this study.

Level 7: Combinations with planned elements. The

highest level of symbolic Stage I described by Piaget
(1962) is Level III, symbolic combinations. The combina-
tions included in Level 7 of this research are comparable
to the earliest games considered by Piaget as his Level
III play.

The distinguishing characteristics of activities
coded at Level 7 were that more than one symbolic activity

was included and that the game included at least one
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planned element. During Level 7, the child's pretend
activity began to be sequential in nature, to involve
more than one object used symbolically, multiple schemata
and multiple actors. This type developed in complexity
from earlier behaviors. For example, at Level 4 the child
might feed a sequence of actors. The child at Level 7
would first cook, perhaps stirring with a spoon or some
substitute, and identify the food, then feed the mother
and offer a second portion. Later these games became
more extensive and a single game could provide a theme
for a half-hour play session. One pilct subject built
such a sequence around the "Oscar" finger puppet which
was variously injured, consoled, fed, and put to bed
twice in successinn. The children commonly built such
sequences in doll play at this level, typically inviting
the mother to participate. This hasic ability to play
sequences of events is expected to develop broadly, serv-
ing various needs of the child. Simple games of this
sort are derived from, and may be contemporaneous with,
Level 6. .

Reliability of play analysis. For reliability

purposes, a judge was trained by the investigator in
applying specific criteria for judging play levels (95%
confidence interval = .811 - .887, point estimate =

.850).

N e
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Categorization of Imitative Language

As a preliminary step prior to analysis of the
language data, utterances in each language sample were
categorized with respect to imitativeness, utterance
length, and the equivalence of various word forms. With
respect to imitation, utterances were placed in catego-
ries described by Bloom (in Press). An utterance which
met the following criteria was considered an imitation:
(a) it occurred in a naturalistic situation without the
child being asked or prompted to imitate; (b) it repeated
all or part of a preceding model; (c) it added nothing and
changed the model, if at all, only by leaving something
out; and (d) no more than five utterances from the child
Oor others intervened after the model. This excluded cases
where the mother requested that the child imitate and the
child did.

Any utterance failing to meet one of these cri-
teria was considered a non-imitation. Occasionally a
child utterance which would be considered an imitation by
the criteria listed above had been produced prior to the
maternal utterance which appeared to serve as a model.

In this case the child's original utterance was spontane-~
ous, the mother imitated the child within five utterances,
then the child repeated the original utterance within

five utterances, appearing to imitate the mother. Child

s gy
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utterances of this type were considered spontaneous,
rather than imitated, but were classified separately.
When the mother requested that the child imitate and the
child did, the utterance was considered imitation by
request, and classified separately.

Children use some utterances as units which would
include two or more adult words. These were counted as
single-word utterances and written with the two parts run
together (e.g., "allgone," "whatsat") or with a dash
betweesn them (e.g., "night-night"). When two or more
versions of the same concept were used, each of the ver-
sions was coded as one form of the concept (e.g., "mommy"
and "mama" both coded as mama, "chickie" and "chick" both
coded as chick). Non-standard forms and/or pronunciations
of words recorded on the transcript were coded according
to their standard English spellings (e.g., "ope" was coded
as "open"). Intelligible exclamatory and onomatopoetic
utterances were coded with a consistent word name (e.q.,

"ah’ L] lloh’ "t ﬁnm' L] "huh’ (3] "umhm’ te ﬂbmn!l ) .

Determination of Word Type

Action-judgments were defined in Chapter I as sin-
gle words which refer to categories of phenomena which are
distinguished on the basis of relationships observable in
the environment rather than on the basis of perceptual

features which are common to a class of objects or events.
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These words have theoretical significance for cognitive
development in the one-word period. Sinclair (1970) indi-
cated that these words are derived from the child's knowl~-
edge of operations rather than his knowledge of physical
phenomena. It was suggested in Chapter I that these words
are the single-word precursors of later syntactic utter-
ances.

These words were identified and their distribution
in the language samples analyzed. Some examples of how
such words were used by a pilot subject, Will, are as

follows:

'Open”

Comment on rubber elephant with head removed.
Trying to take apart stacking cups.

Comment about his shoe being off.

Undressing the doll, the doll undressed.

“up"
As he stands up.
Request toys that are high and out of reach.
Pointing up and bouncing (apparently for fun).
Reaching up, standing on tiptoe.
Riding on mother's back.
Picking up an object that fell from the dump truck.
Moving body up and down as he operates his dump

truck. ‘,
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"Down"
Getting down from a chair.
Bending over to pick up something that fell.

These words were distinguished from other words
used by the child by the following criteria derived from
Bloom (1973).

1. The word occurred persistently over time, that
is, in at least three sessions.

2. The word made specific reference to relations
between objects, people, and happenings.

3. The word occurred in a variety of circum-
stances, with reference to different types of situations
observed in the environment. (For example, 1f "more" were
used only to request a second portion of food, rather than
commenting on another instance of something and requesting
continuation of an activity, its status with respect to
criterion 2 would be suspect.)

The application of these criteria can be illus-
trated by considering the words used persistently by Will.
These were "no," "open," "up," "down," "pacifier," "ball,"
“duck," and "eye." Each of the noun forms ("pacifier,"
"ball," "duck," "eye") was used in the presence of an
appropriate object, showing, pointing to, requesting.
These seem clearly substantive. "No," which has rela-

tional possibilities as discovered and used by Allison

ffhay B
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(Bleom, 1973), was always an answer to a question for
Will. Incidentally, the "right answer" was occasionally
"yes." Will was asked, "do you want a cookie?" He
answered, "no," but ate several. So, for Will, there was
no evidence that "no" referred to relations he perceived
between possible referents in the environment. However,
"ope," "up," and "down" were good candidates for the
action-judgment category.

"No" used consistently only as a negative reply

t2 a question would not fit the action-judgement category.

‘However, if "no" were used in reference to an empty con-

tainer, on occasions when the child tried something and
failed, on occasions when unexpected things occurred
together, such as a picture of a human body with a lion's
head, there would be sufficient evidence that the child

was designating a class of relations rather than respond-
ing to a verbal stimulus in a stereotyped way, or refer-
ring to objects or actions with similar physical properties.

Statistical Techniques for
Analysis of the Data

The following is a presentation of the statistical
techniques used to investigate the hypotheses. Aafter
appropriate categories for symbolic level, imitation, and
word classes had beer. determined and applied, the sequence

of development of each child with respect to these

O
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variables was investigated. Wwhere appropriate, the rela-
tionships of these variables were analyzed. The language
analysis employed the distinction between utterance types
and utterance tokens. Utterance type refers to consider-
ation of different words as the unit of analysis. "Ball"
and "run" are both word types. If a child used only those
words in a session, two types would have been used. How-
ever, "hall" may have been said three times and "run"
twice. In this case, five tokens have been used. Token

refers to individual of occurrences of word types.

Symbolic Development

Symbolic development was determined for all chil-
dren &t each session and their progress through the levels
described was noted. Statistical analyses were performed

to relate this progress to the linguistic variables.

Imitative Language

Consistency and extent of imitation. Techniques

described by Bloom et al. (1973) were employed to detear-
mine the extent and consistency of imitation for each sub-
ject over the course of the study. This analysis was per-
formed separately for each subject. For each sample time,
the proportion of different utterances (types) that
occurred only spontanesusly, only imitatively, or both

spontaneocusly and imitatively (Sp + I) was determined.

A ey {.§ ‘ "
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A chi-square test was applied to determine whether there
were any differences in the proportion of frequencies of
elements appearing in each of these three categories from
session to session. The proportion of different words in
the imitated category was graphed by age so that compari-
sons could be made of the general form of this graph
across children.

Two-way analysis of variance was performed to
examine the relationship between children, symbolic lev-
els, and extent of imitation.

Selective properties of imitation. For each child

at each time period, a chi-square test was perfecrmed to
determine whether different word types occurring in the
session had the same proportion of occurrences as imitated
and spontaneous utterances. If imitaticn were used selec-
tively, these proportions should differ.

Progressive properties of imitation. If imitation

were to be facilitative in lexical learning, it would be
expected that particular words would be imitated in early
sessions and spontaneous in later sessions. Procedures
derived from Bloom et al. (1973) were employed to investi-
gate this question. Each subject was evaluated sepa-
rately.

Words were included in this analysis if there was

some change in the proportion of their occurrences as
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imitated versus spontaneous utterances from one session

to the next. For each such word, the Spearman Rank Order
Correlation was calculated for its proportion of use as an
imitation in a given session versus session number. A t
test was performed on the set of Spearman Rank Order Cor-
relations, with the null hypothesis that the mean correla-
tion equaled zero.

Inrtation of multi-word utterances. Mean length

of utterance (MLU) was near 1.0 for all subjects when the
project began. Since the production of multi-word utter-
ances was a new and developing skill for these children,
1t was hypothesized that early multi-word utterances would
be imitative to a greater extent than single words. This
assumed that early combinations are derived from linguis-
tic models of combinations in the environment.

To test this hypothesis, the proportion of multi-
word imitated types, to total multi-word types, was com-
pared to the propcrtion of single-word imitative types, to
total single~word types, for each child at each session.
The test used was the large sample z test of the equality

of two proportions.

Action-Judgments

When action-judgments had been identified, the
following procedure was followed to investigate their imi-

tative occurrences. The proportion of imitated to total
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occurrences of action-judgment tokens was compared to the
proportion of imitated to total occurrences of all other
single~word tokens. A sign test was applied to determine
whether these proportions tended to differ and the direc-
tion of their difference. This was performed with sub-

jects pooled and for each subject separately.



CHAPTER III

RESULTS

The results will be presented with reference to
the hypotheses listed at the end of Chapter I. Progress
of the subjects through the seven symbolic play levels is
described first. Then results of investigating the four
hypotheses dealing with the role of vocal imitation in
language development are presented. A description of the
number and types of action-judgments used by the subjects
follows. Finally, the relationship of symbolic play level
to three language variables, imitation, use of action-

judgments, and use of multi-word utterances, is described.

Symbolic Development

Hypothesis 1. Children progress through the lev-

els of symbolic play in the order described by Piaget
(1962).

The children did progress from Levels 1 to 7 of
play in the order suggested by the theory (Figure 1).
(Table 3 shows a brief description of these levels.) In
some cases, more than one level was attained in the time
intervening between visits. In particular, Levels 6 and 7

were reached together by each subject. Four subjects

71
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i .hited Level 3 in their first session. Janis attained
Level 3 at the second session. The times between attain-
ment of ILevels 3 and 7 for each subject, respectively,

were as follows: Shanti, 7 months; Janis, 4 months; Meri,

5 menths; Mira, 1 month; and Tracy, 7 months.

Imitative Language

Ccnsistency and Extent of Imitation

Hypothesis 2A. Children change over time in the

axtent of their vocal imitation. Children differ in the
extent to which they imitate.

Word types were the variable for analysis. 1In
investigating changes in the extent of imitation, each
subject was t.eated separately. Word types for each ses~-
sion were classified as suggested by Bloom (1973) into
three categories: (a) imitated, ‘hose wht'.ch occurred only
as imitations; (b) spontaneous, those which occurred only
spontaneously; and (c) both spontanecus and imitated (Sp +
I), those which scometimes occurred in the session imita-
tively, sometimes spontaneously. Forxr Shanti, Janis, Meri,
and Tracy., the proportion of utt2rance types in each of
the three catercories varied across sessions (Table 4).

Shanti, Janis, Mira, and Tracy showed a somewhat
similar pattern of change with respect to imitation. They
began with a low porpocrtion of imitation, which then

increased steeply and subsequertly declined (Figure 2).
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TABLE 4

PROPORTIONS OF SINGLE-WORD TYPES WHICH
OCCURRED ONLY AS IMITATIONS

Subject
Session

Shanti Janis Meri Mira Tracy

I 0 .09 .46 0 .13
IX .36 .25 .28 .27 .08
III .38 .05 .25 .14 .21
IV .15 .23 .28 .09 .29
V' .14 .22 .35 .10 .25
VI .33 .24 .10 .13 .17
VII .13 .11 .07 .13 .34
VIII .20 .00 .11 .09
IX .06 .11

X .07 .05
XI .01 |
x? 69.82 40.36 48.51 13.30 73.35

af 20 14 12 14 18
Significance >.001 >.001 >.001 >.50 >.001

level
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Meri began with a high proportion of imitated types and
then followed the pattern of subsequent decline.

Janis, at 18 months, had a low imitation rate
which did not fit this general pattern. Notes made at the
time of that visit indicated that she was visited four
hours later than usual and was tired and listless. The
low imitation rate may reflect the generally low activity
level observed in this session.

Shanti exhibited an isolated high proportion of
imitative utterance types at 19 months of age. There were
no exceptional extralinguistic variables associated with
that visit. vViewing imitation at this time in the context
of prior and subsequent observation suggested that Shanti
was undergoing a period of rapid progress in language
development as described helow.

During the previous session, at 18 months, Shanti's
mother had first noticed that she imitated many words she
did not produce spontaneous}y. During the 19 months®
visit, the expevimenter obsérved that Shanti was readily
imitating words at her mother's suggestion. In the subse-
quent visit at 20 moanths, imitation had fallen to the pre-
vious level. However, this session documented an extreme
leap forward in her linguistic performance.

During tnis session, Shanti produced three times

as many utterance .okens as she had produced previously.

ey
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She also produced twice as many different word types as
she had previously. During this session, Shanti produced
18 different multi-word combinations. Her previous maxi-
mum had been four.

When children were compared to one another in
cheir extent of imitation, the results were complicated
by variab.lity in each child's imitative performance Qur-
ing the study. The children differed at the .05 level of
significance (Table 5). However, the same two-way analy-
sis of variance indicated that imitation varied with
symbolic level across children (significant at the .005
level) and that the interaction of level with child
approached significance (.06). The differences among
children are, therefore, best interpreted when considera-

tion is given to the effect of this interaction.

Selective Properties of Imitation

Hypothesis 2B. In any given language sample, word

types are more likely to be used only imitatively or only
spontaneously rather than haéing both spontaneous and imi-
tative occurrences in the same session.

Examination of imitation rates for particular
words (types) revealed that most words could be catego-
rized as either imitated or spontaneous throughout a given
session. Relatively few words occurred as both imitated

and spontaneous utterances in the same session (Table 6).
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TABLE 5

ANALYSIS OF VARIANCE FOR SYMBOLIC LEVEL AND SUBJECTS
WITH IMITATION RATE2? AS RESPONSE VARIABLE

g nig:
Sum of Mean F . ?
Source af squares square ratio li:ﬁg?
Subject 4 802.6 200.6 2.60 .05
Level 2 1,173.7 586.9 2.61 .005

Level x subject 7 1,193.3 170.5 2.21 .06
Residual 30 2,314.6 77.2
Total 43 5.,484.? 127.5

@Imitation rate is the proportion of word types which
occur only as imitations.

o nagNg
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TABLE 6

COMPARISON OF NUMBER OF SINGLE-WORD TYPES
IMITATED,2 SPONTANEOUS,bP aND BOTH
SPONTANEOUS AND IMITATED (SP&I)C

Spon- Imi- c
taneousa tatedb (SP&T) Total
Observed 1,368 268 135 1,771
Expected {iéglﬁ} 590. 3 590.3 590. 3
2 cell 1,024.6 176.0 351.2
x? total = 1,551.74 af = 2 & < .001
observed 268 135 403
Expected {i%-} 201.5 201.5
2 cell 21.9 21.9
x? total = 43.90 £f =1 o < .001

aThxs category includes the number of word types
which occurred only as spontaneous utterances in a given
session, summed over all sessions.

bThis category includes the number of word types
which occurred only as imitations in a given session,
summeqd over all sessions.

CThis category includes the number of word types

which oc surred both as imitations and as spontaneous
utterances in a given session, summed over all sessions.
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Figure 3 shows the frequency of words in the three catege-
ries, imitative, spontaneous, and both spontaneous and
imitated (SP&I) for each child by session. Totals in each
category for each session were summed over all sessions,
and compared.

The chi-square test of independence revealed that
the proportion of types in the three categories (imitated,
spontaneous, and SP&l) differed at the .05 level of sig-
nificance for all five c.-ildren with totals from all ses-
sions pooled. This result supported the hypothesis that

imitation was used selectively by the subjects.

Progressive Properties of Imitation

Hypothesis 2C. Words which are imitated in early

sessions are used spontaneously in later sessions.

This analysis was based on the proportion of imi-~
tative occurrence of individual word types. It included
only words appearing in two or more sessions where their
proportion of occurrence as imitations changed from one
session to another. The correlation between the ranks of
these proportions and session numbers was computed for
each word. The mean of these correlations was compared
to zero (Table 7). The hypothesis that particular wor.s
would decreasingly occur as imitations over time was sup-
ported for the five children. A t test analysis of Spear-

man Rank Order Correlations between sessions and proportion

Q. ARLETIE
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TABLE 7

RESULTS OF HYPOTHESIS TEST THAT THE MEAN CORRELATION
BETWEEN SESSIONS AND PROPORTION OF IMITATIVE
OCCURRENCES OF DIFFERENT WORDS IS
NON-ZERO AND NEGATIVE

Child

Shanti  Janis Meri Mira 7 Tracy

n 26 29 37 23 29
x -.52 -.38 -.24 -.30 -.68
s .56 .63 .61 .80 .34
t 6.31 3.27 2.15 1.83 106.90
Significance <.001 <.005 <.02 <.04 <.001

level
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of imitated occurrences of particular words demonstrated
that the correlation was non-zero and negative for all
subjects at the .05 level of significance. Thus, the same
words tended to be predominantly imitated in earlier ses-

sions and predominantly spontaneous in later sessions.

Imitation of Multi-Word Utterances

Hypothesis 2D. When children begin using multi-

word utterances, these are more likely to be imitative
than are single-word utterances occurring at the same
time. '

The hypothesis was not supported by Z tests for
each subject and session (Table 8). Tracy, Shanti, and
Mira each had one session toward the end of the research
period in which multi-word utterances were imitated to a
lesser extent than single words. Janis had one session
toward the end of the research period where multi-words
were imitated to a greater extent than single wérds. In
the other sessions, the proportion of imitation for multi-
woxd utterances did not differ significantly from that for
single words. However, it was of interest to note that
for four of the five children, single words were imitated
to a significantly different extent than multi-word utter-
ances during a period of rapid increase in the number of
multi-word types used. The direction and magﬁitude of

these changes were not consistent for the children.

ST
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TABLE 8

COMPARISON OF IMITATION RATES FOR SINGLE-WORD
TYPES® AND MULTI--WORD TYPESD

o Imita-
Number I?i;ia Nug?er tionb z
Child Ses= Of  rate for multi- rate for  statis-
sion single single word multi- tic
types word
types types types
Shanti VII 63 <127 18 <111 .182
VIII 71 .197 95 .042 4.19%*
IX 65 .062 109 .018 1.54
Janis VI 37 .243 5 .20 .21
VII 86 -105 103 o272 -2088**
VIII 63 .000 111 .036 -1.51
Meri \ 71 352 3 333 .07
VI 70 100 29 .034 1.10
VII 74 .068 97 .031 1.13
Mira v 30 .100 3 . 000 .57
VI 62 .129 30 .067 .89
VII 55 . 127 104 .038 2.11%
VIII 46 .109 120 .033 1,94+
Tracy VII 23 .043 5 .000 .23
VIII 64 . 094 36 .000 1.91
IX 57 .105 38 .000 2.01*
X 65  .046 67 . 045 .03

AThis is the proportion of single-word types that
occurred only as imitations in the session indicated.

Prhis is the proportion of multi~woxrd types that
occurred only as imitations in the session indicated.

*Significant at the .05 level.

**Significant at the .0l level.

AL IFH I
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Action-Judgments

Identification of Action-Judgments

All woxds occurring for three or more sessions
were examined to determine whether they coded relational
aspects of the child's experience that would suggest their
inclusion in the action-judgment class of utterances.
Table 9 presents the words judged as action~judgments for
each child. It is not suggested that these comprise the
total of action-judgments for each subject but rather
additional language samples migh: have located more
action-judgments for some children. Despite this, the
limited variety of action-judgment words used by the
children was still notable. While each child included
8 or 10 werd types of this sort in the repertoire, only
13 different word forms were observed across children.

To the extent that these words code operational intelli-
gence, as opposed to physical knowledge, one would expect
a limited and overlapping group of words to emerge. How~
ever, a larger sample of subjects might have been less
homogeneous with respect to the action-judgment word types

[
they used.

Imitation of Action-Judgmants

Hypothesis 3. Acticn~judgments are imitated to a

legser extent than other utterances produced by the child.

For this analysis, the subjects were first

AR LR FRNIH
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TABLE 9

ACTION~-JUDGMENTS OBSERVED FOR SUBJECTS

Words Subrect
Shanti Janis Meri Mira Tracy

Allgone X X X X X
Bye bye X

Back X X

Down X X

Here X X X X X
More X X X X X
No X X X X
Okay X
Open X X X X X
Stuck X X

There X X X X X
Uh oh X X X X
Up X X X

LTI Al .
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considered as a total group. Next, separate analyses were
performed for each subject. Analysis was based on tokens
(all occurrences of all words). For each session, the
proportion of imitated to total occurrences for action-
judgments was compared to the proportion of imitated to
total occurrences for non-action-judgments. The sign test
performed with subjects pooled indicated that the relative
proportion of imitation for action-judgments was less than
the proportion of imitation for other words. This result
was significant at the .00l level (Table 10). Considering
all children and all sessions, there were only 66 instances
of an action-judgment used in imitation out of a *otal of
1,167 occurrences of action-judgments.

When the analysis was performed separately for
each child, the resulis for Shanti, Mira, and Tracy were
significant at the .05 level. For Janis and Meri, a sig-
nificant result was not obtained. Meri's result approached
significance (a = .06).

The Relationship of Symbolic Development
to the Language Variables

Symbolic Development and Imitation

Hypothesis 4A. The proportion of the child's

utterances which are imitations is a function of symbolic
development.

The similarity in the children's changing use of

SR NS
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imitation over time was noted in investigating hypothesis
2A. Since the imitation curves were not similarly placed
with relation to age for the children, the possibility
that the child's symbolic level was a factor here was
investigated. A curvilinear regression equation of the
form y = AxBeCX, where y is the imitation rate based on
word types and x is age, was fitted to the data for each
child (Table 1ll). Because there were at least seven lev-
els of age, as opposed to three categories for symbolic
level, and the fact that age and level were highly corre-
lated, it was decided to use age as an independent vari-
able rather than symbolic level. The effect of symbolic
level could then be investigated by inspection, and pre-
diction of change points based on the regression equation.
The equations fit the data well as indicated by the magni-
tude of the coefficient of multiple regression. The level
of significance exceeded .05 for four children. The equa-
tion for Tracy approached significance at .06.

These data indicated that although the timing of
imitation was not the same for the five children chrono-
logically, it could bg described by an equation wif:i1 a spe-
cific functional form. The geometric shape described by
this function began low, reached a high peak, and then
declined. Each predicted function had a clear maximum as

did the obtained distributions of the subjects. Both the

-n
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TABLE 11

NUMERICAL RESULTS OF REGRESSION OF

IMITATION RATE ON AGE

Level

£ Coefficients
child r o ok,
- - §lgn1f- A* B* C*
icance

Shanti .91 17.5 .002 4.297 ~8.245 2.467
Janis .92 11.8 .02 21.511 -25.851 13.966
Meri .89 7.4 .04 7.524 -12.356 3.910
Mira .93 13.1 .02 -5.703 2.852 3.040
Tracy .74 4.1 .06 13.275 -15.496 12.011

Note. In order to perform the regression, the least

squares fit to the following eguation was obtained.

12 12

where y is the imitation rate and
x is the age in months

ln y = A* + B* ["—--1]+c*1n [-’-‘--1}
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predicted and obtained maxima occurred close in time to
the attainment of symbolic Level 4 (Figures 4-8). Imita-
tion tended to be high at the transition to Level 4.

Analysis of variance was performed to determine
whether imitation varied with symbolic level. The sym-
bolic levels were grouped into three categories because
not all subjects had been observed at all levels. The
categories of symbolic level used were: (a) Levels 1, 2,
and 3; (b) Levels 4 and 5; and (c) Levels 6 and 7. (Table
3 summarizes these levels.) The main effect of level was
significant at the .05 level. The effect of subjects was
significant at the .05 level. The interactionwbetween
levels and subjects approached significance (.06) (Table
5). It was therefore necessary to consider the effect of
the interaction in ir«erpreting the results of the main
effect.

Symbolic Development and
Use of Action-Judgments

Hypothesis 48. The number of different action-

judgments used varies with symbolic level.

Considering each child separately, it was deter-
mined that the relative frequency of action-judgment
tokens changed over time (Table 12). This result was
obtained by chi-square analysis, where expected fre-

quencies were derived from total occurrences of

Q '\i"i}
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Figure 7. Summary information: Mira.
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action-judgments and non-action-judgments over all ses~
sions.

Correlation analysis of number of action-judgment
types with symbolic level was used to compare the growth
of this class of utterances with symbolic development.
Considering all subjects pooled, the Pearson Product-
Moment Correlation was .55, significant at the .05 level.
Figures 4-8 show the symbolic level and number of action-
judgment types which occurred at each session for each
child.

Symbolic Development and Use
of Multi-Word Utterances

Hypothesis 4C. Some consistent minimum symbolic

level is attained (a) when children begin combining woxds,
and () when multi-word utterances come to predominate in
their language.

The hypothesis that a minimum consistent level of
symbolic development would be apparent when the children
first gained competency in combining words, and when word
combinations came to predominate in their repertoire,
was supported for all subjects. The five subjects had
achieved Level 4 (Single Schema Symbolic Combinations)
when they exhibited three or more different multi-word
combinations in a session. They had similarly attained

Level 7 (Planned Multi-Schema Combinations) when
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multi-word types were more numercus than single-wo: 1 types
(Table 13 and Figures 4-8). Undexr the null hypothesis
that the multi-word competencies are equally likely to
emerge before the designated level, as at or after it,

the probability of the observed result is .03. This
probability is based on Fisher's randomization test.

Since mean length of utterance (MLU) is consid-
ered a major indicator of linguistic maturity (Brown,
1973), a stepwise regression was performed with age and
symbolic level as independent variables and mean length
of utterance as the dependent variable.

The following results were obtained. The most
effective predictor of MLU was the influence of age and
level combined, so the interaction of age with level was
the variable entered first. When the separate effects of
age and level were incorporated in the eguation, they
added little to the predictive power of the regression.
The resulting equation accounted for 40% of the variabil-
ity. The correlation between each of the independent
variables and the dependent variable was approximately
.60. Investigation of correlations among the independent
variables indicated strong linear relationships. Thus,
any of these variables would serve as well in predicting

mean length of utterance.
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Summary of the Results

The results of this study demonstrated that the
variables under analysis, symbolic level, imitative lan-
guage, and the development of action-judgments and multi-
word utterances, affect one another during the early period
nf language acquisition. There was consistency in the
observation of these variables across subjects, although
often one or another subject demonstrated a somewhat dii-
ferent pattern from the other four with respect to a par-
ticular variable (Figures 4-8).

With respect to imitation, all children showed
variation in the extent of their use of imitation. There
was a consistent pattern observable across children. The
tendency was to have a low proportion of imitation early
in the single-word period which then increased sharply and
declined. Although the placement of this curve varied
across time, the maximum of imitation occurred following
Level 3 symbolic play, and early in Level 4.

Imitation was used selectively and progressively
by all subjects. Particular words were more likely to
occur only as imitations or only as spontaneous utter-
ances rather than occurring in both ways in a given ses-
sion. Words tended to be imitated in the early sessions
where they occurred and to be used spontaneously in subse-

guent sessions.
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Multi-word utterances were no more likely to be
imitated than single words, sc the hypothesis that they
would tend to occur first as imitations was not supported.

A small and overlapping number of action~judgments
was identified for all children. These seldom occurred as
imitations. Action-judgment word types were significantly
less likely to occur as imitations than other single words
occurring at the same time.

In relating symbolic level to the language vari-
ables, the greatest extent of imitation was found to occur
similarly with respect to level, across subjects. The
number of action-judgment types produced by the child in
a given session was correlated with symbolic level (r =
.55). A consistent minimum symbolic level (Level 4) had
been reached when the children produced three or more
malti-word combinations. Level 7 was attained by the
children at or before the time when multi-word types pre-

dominated in their language.




CHAPTER IV
DISCUSSION

When the data were analyzed, the overall similar-
ity of the children with respect to the variables under
consideration was perhaps the most important result. Fre-
vious research had not considered the three variables--
development of symbolic play, vocal imitation, and lan-~
guage--concurrently, so it was unknown whether the com-
monalities hypothesized would emerge. Piaget's (1962)
levels of symbolic play had not previously been used as
the basis for comparison with other variables. ILongitudi-
nal research of shorter duration which considered the rocle
of vocal imitation in language development (Bloom et al.,
1973) had categorized each child as an "imitator" or a
"non-imitator."

In the present study, the five children in the
sample hail periods of imitative behavior in which they
were imitators and other periods in which they were non-
imitators according to the criteria used by Bloom et al.
Similarly, while reference had been made to different

classes of single-word utterances (Bloom, 1973; Sinclair,

'1970), the development of this class of words had not been
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studied in relation to imitation or symbolic play.

In the following sections, attention is first
given to certain individual differences between the chil-
dren. Next, the sequence and rates of attaining the vari-
ous symbolic levels are discussed. Then the imitation
results are discussed and compared to results obtained by
Bloom et al. (1973). Action-judgments, their special
properties, and explanation concerning their relatively
low occurrence as imitations are then examined. Finally,
the relationship of symbolic level to the language vari-

ables is discussed.

Individual Differences Among the Subjects

When the children involved in this study were
visited at home for observation and recording of behavior,
individualities of each subject became readily apparent.
The amount of language seemed to vary greatly from child
to child during the early visits. Table 1 demonstrates
that these observations were correct for the early visits.
Shanti, Meri, and Mira produced more utterances per ses-
sion than Janis and Tracy. By the final sessions recorded,
these differences were much less pronounced. Shanti and
Meri continued to produce the greatest number of wcrds.
Mira, Janis, and Tracy produced fewer utterances than did
Shanti and Meri. The number of different utterances used

in the final sessions were approximately the same for
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the five subjects. Some variation in frequency of speak-
ing can be expected; not all people are equally logua-
cious. Shanti, Meri, Mira, and Janis were producing sim-
ilar numbers of multi-word utterances. Tracy, who had
taken a longer time period to reach the criterion of 25%
multi-word utterances, was still producing fewer of these
when the study came to a close.

The children also differed in their reaction to
the experimental sessions. Shanti, Meri, and Mira were
relatively natural according to mothers' reports and the
observation of the experimenters. Janis and Tracy showed
a greater self-consciousness and awareness that they were
being observed, and according to their mothers, did not
speak as often during the visits as they normally did when
they were at home.

Extra informal visits were made without video
equipment i1n hopes of acclimating the children to the
investigators. Longer sessions and more frequent visits
were undertaken with Janis and Tracy to assure that lan-
guage samples would be of adequate size for analysis. The
effect of these individual differences in response to the
experimental situation on the outcome of the research is
difficult to determine. Janis reached the criterion of
25% non-imitated multi-word utterances at approximately

the same age as the subjects who appeared more natural
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and produced greater numbers of utterances than she did.
Tracy. who reached this language criterion several months
later than the other children, also showed a similar time

discrepancy in reaching the highest level of play.

Symbolic Level

The sequence of attaining the symbolic levels
hypothesized was not violated by any subjects. However,
there was variation in the number of months intervening
between one level and the next and it often happened that
a child first gave evidence of attaining two symbolic lev-
els in a given session. In fact, Levels 6 and 7 first
appeared in the same session for all subjects.

Level 5 involves the construction of unplanned
symbolic sequences. Level 6, Planned Single-Schema Sym-
bolic Acts, includes only one played action, while Level
7, Multi-Schema Combinations with Planned Elements,
involves two or more play actions done in sequence. Lev-
els 6 and 7 are based on the emergence of the basic skill
to plan symbolic acts. Since the children have previously
demonstrated the ability to construct unplanned play
combinations (Levels 4 and 5), it is not surprising that
when planned elements were constructed by the child, they
were rapidly incorporated into the play combinations she

invented.
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Imitation

Consistency and Extent of Imitation

When the subjects in this study were observed,
the fact that the rate of imitation was not constant for
a particular child from time to time was not apparent
to even a trained observer. From Bloom et al.'s (1973)
results it was expected that the children would emerge
as either "imitators," exhibiting a relatively high pro-
portion of imitated utterances, or "non-imitators," who
rarely engaged in vocal imitation.

It was further expected that the imitation would
be selective and facilitative for imitators (that is,
words would occur first as imitations, later as spontane~
ous utterances), and neutral for non-imitators. The
results of this research were that all subjects showed a
range of imitation that extended over at least 25 per-
centage points (Table 4).

In investigating the consistency and extent of
imitation, Bloom et al. (1973) found that for the six sub-
jects they observed there were inter-subject differences
in the extent of imitation, but each child was consistent
in the tendency to imitate or not to imitate across time.
In this study, the opposite results have been obtained.
All children demonstrated a broad range in the extent of

their imitation; four of the five exhibited significant
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variation in the extent of imitation. There was similar-
ity among children in their use of imitation over time
(Figure 2). Although significant individual differences
in the extent of imitation were demonstrated, the direc-
tion and magnitude of these differences were influenced by
symbolic level. During the lowest symbolic level observed,
there was variation between subjects, while at the higher
levels, they were more homogeneous in their extent of imi-
tation. This is discussed further when the relationship
between symbolic development and imitation is considered.
Imitation followed a similar pattern for the five children
as demonstrated by the regression analysis. Meri, when
first observed, exhibited a high proportion of imitation
rather than beginning low as the other four children did.
It is possible that she previously imitated to a lesser
extent.

There are two major differences between the sub-
jects in the Bloom et al. study and that reported here
which may account for the differences observed. Although
all subjects in both studies had a mean length of utterance
(MLU) of approximately 1.0 when first recorded, the chil-
dren 1n the Bloom study were linguistically more mature on
selected indices than children observed in this study. Fur-
ther, whereas both imitators in the Bloom research were

boys, only girls were included as subjects in this study.
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Table 14 presents the language characteristics of
Bloom's subjects at the time her study began and the char-
acteristics of the sample in this investigation at the
initial visit. MLU's were all higher for Blcom subjects.
Her subjects also individually produced more word types
and tokens per hour observed than did Shanti, Janis,

Meri, Mira, and Tracy. Of the Nicolich subjects, only
Tracy produced multi-word utterances at the first visit.
For Bloom subjects, the number of different multi-word
utterances produced ranged from 24 to 86 per hour.

The number of months observed for the study
reported here ranged from 7 to 10 months per child. The
Bloom study extended from 2 to 5 months per child. 1If
Bloom's subjects were linguistically more mature when her
observations began, it is pc¢ssible that the apparent non-
imitators, Allison and Gia, had previously completed a
period where they imitated to a greater extent. Kathryn's
imitation rate declined from 35% at the first visit to 10%
seven weeks later, when her MLU was 1.89. This is similar
to the sharp declines shown in Figure 3. MLU's at the
base of these sharp declines were near 1.8 for subjects in
the present investigation who were close to Kathryn's age
when their imitation declined substantially. Peter and
Eric, termed "imitators" in the Bloom study, could be con-

sidered comparable to Meri's sessions 1 through 4 or Janis'

ARV
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TABLE 14

LANGUAGE CHARACTERISTICS OF BLOOM AND NICOLICH
SUBJECTS AT THE FIRST SESSJON

Mean Num~- Number
Age  jongth Tokens Types Total per  of

(months syn-
and tgf } ﬁeﬁ hper tactic of- montEs
ks) utter our hour types ses- cov
wee ance sions ered
Bloom
Allison 16,3 1.06 404 70 11 4 5
Eric 19,1 1.10 77 24 23 4 4
Gia 19,2 1.12 156 37 83 4 4
Jane 18,2 1.29 229 70 82 2 2
Kathryn 21,0 1l.32 183 86 226 3 3
Peterxr 21, 1.04 203 59 21 7 4
Nicolich
Shanti 14,1 1.0 117 15 0 1l 10
Janis 15,3 1.0 33 16 0 8 7
Meri 15 1.0 48 19 0 7 6
Mira 15 1.0 15 6 0 8 7
Tracy 19 1.06 52 22 2 10 9
e SRR
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sessions 4 through 7. 1In short, it is possible that
Bloom's subjects might have exhibited a similar imitation
function to the Nicolich subjects if they had been
observed earlier in their development and observations
had covered a longer period.

Another possibility for accounting for these dis-
crepancies is the fact that maternal child interactions
were observed in this study, whilz2 five of Bloom's six
subjects were obkserved while interacting with an experi-
menter. Bloom notes that no differences were observed in
the extent of imitation whether an experimenter or the
mother was interacting with the child.

Selective and Progressive
Properties of Imitation

Imitation was used selectively by each subject.
Words which tended to be imitated in earlier sessions
later occurred spontaneously. These results support the
contention that imitation involves a cognitive process
because some internal monitoring of incoming vocal stimuli
would appear to be needed to direct the selection process.
The suggestion derived from Piaget (1962) that novelty
with partial familiarity is a basis for the selection of
models to be imitated was supported. The need for exter-
nal imitation may arise because the discrepancy of the
model from the child's conceptual or phonological system

is an obstacle to complete internal processing.
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Imitation of Multi-Word Ucterances

It had been hypothesized that in sessions where
multi-word utterances occurred, these would have a higher
proportion of imitation than single words. This was not
supported. It was assumed that many phrases were learned
as units or that imitation of multi~word utterances was a
technique for learning allowabl2 combinations in the syn~
tax of the language. These assumptions were not justi-
fied.

Bloom et al. (1973) found that their subj=cts,
Eric and Peter, imitated syntactic utterances for differ-

ent reasons. One imitated structures not in his reper-

toire which included words he did use as single-word
utterances, leading to syntactic progress. The other imi-

tated structures in the repertoire which included words he

did not use as single words, leading to lexical progress.

To account for such diverse functions of imita-
tion, a more detailed analysis of the multi-word period
than that undertaken here would be required. For imita~-
tions to be useful in learning multi-word language, it
does not appear to be necessary for word combinations to
be imitated to a greater extent than single words. The
data analysis und=rtaken in this study did not include
specific consideration of the function of imitation of

multi-word utterances, but only the proportion of its

O S

© e
R N



114

occurrence as compared with imitation of single words.

Imitation for the five children in this study hud
declined to a relatively low level (1% to 11% of utterance
types were in the imitated category) when this research
was completed (Table 4). None of the subjects had reached
a mean length of utterance (MLU) of 2.0 at that time.
Since children have been reported to continue imitating
after MLU has exceeded 2.0 (Kemp & Dale, 1973), the
question arises as to whether these children w.ll sub-
saquently use imitation as a tocl for learning syntactic
constructions.

Janis session VII was the only occasion where
multi-word utterances were imitated to a greatexr extent
than single words. Janis frequently imitated long utter-
ances, repeatedly in a playful way. She had included a
number of unanalyzed multi-word utterances in her early
speech. This early linguistic behavior could lead to a
greater ability to imitate lorger utterances. She could
be using a strategy for learning multi-word units not
exhibited by the other subjects.

Shanti, Meri, Mira, and Tracy each had one session
during the time when multi-word utterances were increasing
rapidly, where these were imitated to a lesser extent than
single words. This result is discussed below where con-

sideration is given to imitation of action-judgments.
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Action-Judgments

The class of action-judgments, suggested as refer-
ring to operative categories of meanings rather than
physically defined classes, comprised a small and over-
lapping group of words for all children. These meanings
exhibited the sort of reversible relations which will
later characterize logical mathematical reasoning.

Action-judgments were seldom imitated by the sub-
jects during the study. The child invents these catego-
ries of words from acting on objects in the physical
environment and abstracting the relations between them.
For this reasor. the child appears to be minimally depen-
dent on adult use of these words when developing the
referential categories that surround them.

An incident occurred in this study which was sug-
gestive of how independent action-judgments may be from
adult models. Shanti (session VI) held the plastic fish
out to her mother, saying "back." Her mother explained
that it was not a "bug" but a fish. Shanti then imitated
her mother, repeating "bug" several times. She then said
"mommy,"” taking the large bottle from her, and repeated
“back" several times as she put the fish "back" ir the
bottle. A few minutes later Shanti again used the word
"back” when she wanted to put cookies in her cup where

they had been before. At this point the cup had had juice
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in it and was sticky and damp. Her mother responded (per-
haps interpreting "back" as "cup"), "No, I have your cup:;
we already put juice in it."

When the session ended, the mother was asked
whether "back" rather than "bug" might have been what
Shanti said in the episode where she put the fish in the
bottle. The mother said she was not sure, but did nct
think Shanti used the word "back.” She called a few days
later to confirm that Shanti did use the word “back."

When data from previous visits were analyzed, it was found
that Shanti had been using "back" for the previous two
months at least. This mother and child communicated
exceptionally well with the mother often taking the oppor-
tunity to help Shanti learn names of things, or delimit
categories when she overgeneralized. However, the word
"back" was learned without notice, let alone help, from
the mother. No doubt the model "put it back" was pre-
sented when Shanti was cleaning up toys, and perhaps on
other occasions; but the extension of this word was an
invention of the child to her own category of phenomena
which could not be effectively "corrected" by an adult.
Various applications of the category by the child would
require a full sentence to code the relationship between
the dynamic state "back"” and various entities in the

environment including their present, prior, and potential

~
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states with respect to this. It is this dependence on the
child's invention for developing action-judgments that is
suggested as an explanation for the infrequency of their
imitaction as a class.

The assumption that when multi-word utterances
occurred they would occur first as imitations ignores the
inventive aspect of coding relations with syntax. If
grammatical knowledge is of the operative type, then ini-
tial relations coded might well be inventions of the child
rather than copies of relations observed in the environ-
ment. Linguistic relations are no more directly observ-
able to the child in language than the commutative prop-
erty of numbers is observable in the physical make-up of
pebbles. After the child has learned to code the rela-
tions he knows in language, imitation might be a strategy
for refiring the techniques for coding syntactic relations
and gradually achieving the conventional coding process
used in the native language. Blorm et al.'s subjects
apparently empioyed this strategy effectively.

The Relationship of Symbolic Development
to the Language Variables

One cutcome of the analysis of symbolic play was
the demonstration that other complex symbolic behavior
occurred either prior to or contemporaneous with complex

language (multi-word utterances). It was observed that
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language emerged in the framework of a set of interrelated
abilities which apparently develop contemporaneously. The
extent of vocal imitation varied with symbolic play level

as did the use of action-judgments and multi-word utter-

ance types.

Symbolic Development and Imitation

The influence of symbolic level on imitation was

demonstrated by the occurrence of maximum imitation at
the transition to Level 4 symbolic play (Figures 4-8).
When the effect of symbolic levels and subject-to-subject
differences on imitation were investigated, the relation-
ship between symbolic level and imitation became more
clear. The marginally significant interaction of child
and level was influenced by wide variation in imitation
at the lowest symbolic level observed (Levels 1, 2, and
3) (Table 5). Imitation rates at that level ranged from
0 to 46%. Whether this variation is representative of
behavior at that levei oui dus Lo sampling error is unknown.
The other categories of symbolic level were more homo-
gencous with respect to rate of imitation. Individual
differences among the subjects (significant at the .05
level) were no doubt influenced by the extensive variation
in imitation observed at Levels 1 to 3.

| Imitation was most consistently high at symbolic

Levels 4 and 5, then declined at Level 7. This suggests
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the interpretation that threre is a tiﬁe when vocal imita-
tion becomes useful to the child, which may be based on a
combination of his capacity for mental representation and
his recognition of words as relevant stimuli for imita-
tion. The later decline in imitation occurs at Level 7,
and when a sizable lexicon has been accumulated. It may
be that external practice and problem solving using vocal
imitation leads to an internalizing of these strategies.
This is the same as the sequence proposed by Piaget (1962)
whereby practicing solutions to sensorimotor problems
externally and imitatively led to mental representation
of such solutions. If this is the case, imitation might
emerge later as a strategy for learning more advanced
language skills such as syntax.

The case of Mira, who attained symbolic Level 7 at
the second session, presented a pattern where Level 7 was
attained early and vocal imitation subsequently declined.
She was the only subject whose imitation rate did not dif-
fer significantly across sessions. Figure 7 indicates
that with the exccpiinn of an imitation rate of 0.0 af _the . ——
first session, and a rate of 27% at the second session
(where she attained Level 7), Mira's imitation remained at
a moderate level, ranging from 9 to 14%. The other sub-
jects who spent a longer time progressing from Level 3 to

Level 7 seem to have sustained higher proportions of
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imitation during this period of development (Figures 4, 3,
6, and 8). It is possible that Mira's more advanced sym-
bolic capacity, as indicated by play, allowed her to use
mental representation (covert imitation) for solving lan-
guage problems that the other children attacked by overt
imitation.

Symbolic Development and the
Development of Action-Judgments

The child's use of action-judgments requires the
ability to recognize dynamically similar events in the
environment and construct a category which includes them.
This ability to abstract tke relational aspect of a situ-
ation is similar to the recognition by the child that
action schemas (e.g., eating, sweeping) are not tied to
particular situations, but are mobile, and therefore can
be used playfully. The relationship between the use of
symbols for play and for language is further explored with
respect to multi-word combinations.

symbolic Development and the Develop-
ment of Multi-Word Utterances

.. Certain aspects of symbolic play are analogous to
the formation of combinations of words and, later, sen-
tences. Bloom (1973) observed her daughter's transition
from single words to syntax, relating utterances to the

child's actions and other conditions in the environment.
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During the period of transition, she noted:
Chained successive single word utterances appeared to
accompany performance of schemata, as Allison com-
mented on alternative or successive steps toward a
goal which could shift depending on the outcome of
her movements [p. 42].
This description of how successive words, for Allison,
related to successive actions is similar to the levels of
symbolic play which were apparent when multi-word combina-
tions were first observed in this study. Level 4 and
Level 5 play are Simple Single-Schema Combinations and
Simple Multi-Schema Combinations. The sequence of pre-
tended actions at this level gives no evidence of prior
plaining, but one event leads to another depending on the
outcome of the first event, material available in the
vicinity, etc.

Bloom (1973) further suggested:

The ability to mentally represent a complete
action, object or goal would be a necessary condition
for the eventual ability to psychologically co-ordi-
nate several aspects for formulating the underlying
semantic basis of a sentence [p. 43].

Level 7 play, Planned Multi-Schema Combinations, occurred
prior to the time when multi-word utterances were more
frequent in the child's language than single words. This
was evidence in support of Bloom's suggestion.

Mira, who attained Level 7 at 16 months, seemed

to indicate that experiences provided in the environment

can accelerate some developmental phenomena. She has two

EEY



122

older sisters (six and eight years older than she, respec-
tively), who played with her often, probably influencing
her early development of symbolic games. It is of intex-
est that Mira did not begin tc use word combinations until
one month after Level 7 had been observed. Combinations
did not come to predominate in her language until five
months after she had achieved Level 7. Her ability to
plan a series of symbolic actions, as demonstrated in
play, did not immediately become apparent with respect
to forming a series of symbols in language. It may be
that although the cognitive prerequisite of representing
a series of actions in advance was present, Mira needed
to gain more knowledge of language itself and the various
relations in the environment that could be coded with
language.

Mira was similar to the other children in the
sense that from the time when Level 4 play was observed
to the time that multi-word utterances predominated, a
lag of from four to six months occurred (Figures 4-8).
Level 4 skills, then, had been available for exercise in
the language and non-language behavior of all of the chil-
dren for several months., prior to the predominance of syn-
tactic language.

The major accomplishment of Level 4 (Single-Schema

Combinations) is that the child demonstrates understanding
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of the generality and sejuential possibilities of the
schemas played. Only a single action is played, but it is
used as a means of relating to various people and materi-
als in the environment. It is also of interest that the
maximum frequency of vocal imitation occurred at approxi-
mately Level 4. It may be that the generality of borrow-
ing verbal schemas, and initial experiments with sequenc-
ing them, are manifestations of the same underlying
development which allows the child to generalize and
combine play schemas. This ability to generalize and
combine is a reflection of what Werner and Kaplan (1963)
refer to as distancing between a symbolic-vehicle (word
or action) and its referent. They claim some unspecified
degree of distancing is required before children learn
syntactic speech.

During the several months' lag between the
achievement of Level 4 and the predominance of multi-word
utterances, the child has the opportunity to use these
skills of imitating and combining to add to his reper-
toire of words to be used with reference to happenings
in the environment that can be coded by language. During
this time, the use of action-judgments indicated the chil-
dren's awareness of, and interest in, various relations
1n the environment which would later be coded syntac-

tically.
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Summary and Conclusions

The purpose of this investigation was to examine
the level of symbolic capability as revealed in play, the
use of spontaneous vocal imitation and its relationship
to symbolic level, and the nature of certain classes of
words occurring in spontaneous language. These three
facets of child behavior were axamined during the period
of single-word utterances and early multi-word combina-
tions with a view of elucidating certain ccynitive aspects
of early language.

Evidence regarding the sequential development of
symbolic play has been suggested in the theoretical liter-
ature by Piaget (1962) and Bruner, Olver, and Greenfield
(1966). This phenomenon has also been demonstrated by
Sinclair (1970). The functions of spontaneous vocal imi-
tation have been explored by Bloom et al. (1973) to deter-
mine how imitation leads to lexical development and the
development of semantic-syntactic relations in language.
Lezine (1971, unpublished) suggested that coordinations
in play behavior constitute the roots of logico-mathemati-
cal structures. Bloom (1973) demonstrated that certain
single-word utterances code relaticnships in the envi-
ronment.

Specifically, this study examined the following

variables: level of symbolic play, use of spontai.cous
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vocal imitation, and cognitive aspects of certain word
classes. The temporal sequencing of development in these
areas was then compared. Concomitantly, methodological
refinements were called for to establish symbolic play
levels as a system for yielding reliable levels of cog-
nitive development emerging late in the sensorimotor
period. Further, there was a need for research beginning
earlier in‘language acquisition, and thus extending for a
longer period of development than had previously been
reported for these particular variables. Children in this
study were observed from the early part of‘the single~-word
period, until multi-word utterances comprised 25% of their
language in a given sample. At the time of initial obser-
vation, they had achieved the sixth sensorimotor stage
(Corman & Escalona, 1969).

Five female subjects ranging in age from 14 to 19
months at the time the study began were observed monthly
in the home for 40-minute periods over a one-year time
span. The children were presented with a standard set of
toys and engaged in free play and conversation with their
mothers. These sessions were videotaped, transcribed, and
the following analyses performed.

The videotape was divided into play episodes, each
of which was judged and assigned a symbolic play level as

suggested by Piaget (1962). Reliability of coding was .85,
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significant at the .05 level. The language and contextual
information were transcribed and <hild utterances compared
to preceding maternal utterances to determine whether the
utterances were aimitative. The non-naming words used by
each child for three or more sessions were identified.

The contextual material included in the transcripts was
then examined to determine whether conditions accompany-
ing the occurrence of the identified words justified their
inclusion in the action-judgment class.

The following results were obtained:

l. Children progressed through the play levels at
varying paces, but in the order described by Piaget.

2. All children used vocal imitation, following a
similar functional form y = AxBe®* where y is imitation
rate and x is age. The fit to this regression equation
was significant for four children at level .05, the fifth
at .06. The proportion of imitation varied extensively
over time for each subject. Words were selectively imi-
tated during the course of the study moving from imitated
to spontaneous use.

3. The extent of vocal imitation was a function of
symbolic development. The maximum of the predicted vocal
imitation function occurred at a relatively consistent

symbolic level for all children, as did the later accom-

plishment of predominantly multi-word language.
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4. A small class of single-word utterances was
identified which apparently code reversible relations
derived from sensorimotor experience and prefiguring
operational intelligence. These words as a group were
rarely imitated during the course of the investigation.

The major conclusions of this study are that there
are consistent patterns of vocal imitative behavior and of
symbolic development. The use of language to code pre-
cursors of operational intelligence was remarkably consis-
tent for all children observed. It is suggested that
common cognitive skills developed during the sensorimotor
period form the foundation for these patterns of develop-
ment.

Subsequent research on these issues could include
longer term investigation of the variables considered here
and investigation of related questions suggested by these
results. It would be of interest to monitor the develop-
ment of object permanance from early in the sensorimotor
period and observe the associated vocal behavior to deter-
mine whether attainment of a particular sensorimotor stage
is a necessary precursor of language. Concomitantly the
imitativeness of initial language should be investigated
to determine the variability across subjects during the
initial language learning phase. The role of imitation

during the multi-word period is a question left unanswered
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in this study which can be investigated by analysis of
subsequent language samples from the subjects discussed
here.

The present study has investigated the relation~
ship of child to maternal utterances; the maternal utter-
ances themselves are a vital source of information con-
cerning the child's language learning experience. Play
analysis has been employed in this study only to assess
the symbolic develcpment of the subjects. A fuller anal-
y3is including symbolic and non-symbolic play would pro-
vide valuable information about children's play chcices,
attention, and ability. Finally the action-judgment class
of utterances has been described only in general ternms.
Subsequent investigation should provide detailed infor-
mation about the development of meanings for these words
and the generality of these meanings and their sequence

of acquisition across children.
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