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INTRODUCTION

History and Development of the Problem
Language acquisition research in this country has received its 

impetus from two historically diverse fields. The early thrust of 

research, which reached its peak in the 1950's, came from American 

developmental psychology with its maturational perspective. The second 

thrust, which began in the early 1960's and reached its peak at the end 

of the decade, drew its energy from the field of generative linguistics. 

In recent years, however, both developmental psychology and generative 

linguistics have shown renewed interest in epistemology, in how knowledge 

is gained. This is at present leading to a de-emphasis on the end pro­

duct of the acquisition process ("what" is acquired) and concentration 

on the function of the language acquisition process ("how" it is acquired).

Research undertaken previous to the late 1950's and early 1960's 

guided by the spirit of developmental psychology which viewed language 

as a maturational process, saw language acquisition as the growth of the 

ability to put together longer and longer strings of words. Citing ex­

periments by McCarthy (1930) and Davis (1937), Miller wrote:

This increase in. the ability to repeat immediately a sequence of 
sounds spoken by the experimenter is accompanied by an increased 
ability to turn out long patterns of words. Here again linguis­
tic development seems to depend upon maturation. (1951, p. 151) 

The application of learning theory to the process of language acquisi­

tion was integrally related to this aggregative concept of language 

development. Sentences were seen as a series of chained associations. 

According to Skinner (1957), the child was a tabula rasa and the problem 
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of explaining the process of language acquisition could be resolved by a 

specification of the stimulus situation which elicited the child’s re­

sponse. The job of the psychologist was to specify all the conditions 

leading to the comnission of a particular verbal act. Cognitive psychol­

ogists such as George Miller were not entirely pleased with the appli­

cation of learning theory to the language acquisition process. Miller 

critically wrote, "The association theorist approached the problems of 

language as he approached the lever-pressing rat" (1951, p. 189). How­

ever, they seemed unable to present a cogent argument in opposition to 

it.
Taxonomic linguistics indirectly lent further support to the aggre­

gative approach to language acquisition in that it dealt with language 
in terms of sounds, morphemes, or words. Language was seen as a collec­

tion of classes of words, classes which were defined by patterns of 

usage. According to linguists such as Bloomfield (1933), the aim of the 
linguist was to discover and list these classes. Researchers, influenced 

by prevailing psychological and linguistic theory, concluded that the 

child's acquisition of his native language was a process of learning 

words and word patterns, and that prolonged training was prerequisite 

for the child's mastery of his mother tongue.
Language studies up to and through the 1950's were concerned, there­

fore, with counting vocabularies, categorizing utterances and looking 

for statistical associations between words and utterances (Brown, 1956; 

Smith, 1957; Velten, 1943). However, these studies themselves initiated 

a feeling of discontent with then prevalent theory, because they made it 

obvious that relationships between categories of words existed that were 

beyond those defined by simple statistical co-occurrence. In 1961, Deese 
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voiced a conviction held by many when, at a conference on First-Language 
Acquisition held in Dedham, Massachusetts, he began his final discussion 

with the remark that "I had the conviction before the conference— and 

little has accrued to change that conviction — that contemporary learning 

theory has little to contribute to the problem of the analysis of language 

acquisition." (Deese, 1964) Since language acquisition theory at that 

time did not provide a model which was able to generate research in the 

area of emerging language relationships, an approach other than learning 

theory was necessary in order to deal with them effectively.

That same year, Carroll (1961) wrote a review of the literature 

dealing with language acquisition. In the review, he several times 
credited McCarthy (1954) with having well summarized all the available 

experimental evidence bearing on gross indices of language acquisition, 

conditions affecting acquisition, and the function of language in the 

life of the child. That he could not expand upon McCarthy's summary 

of eight years previous and had so few new developments to report so 
long after McCarthy's review, was a strong indictment of language acqui­

sition research during that period.
In 1957, the second important impetus to language acquisition re­

search was given by the publication of Chomsky's Syntactic Structures. 

In it he proposed a linguistic model which placed its emphasis not on 

categories but on structural levels which were generated one from the 
other and on the transformations necessary to relate these levels. The 

theory of transformational grammar claims that every sentence has a deep 

structure and a surface structure and that the two are not identical; 
that the surface structure, which is akin to the spoken sentence, is 

generated by rules from the deep structure which is composed of the



broadest base structures of language. He proposed that these base struc­

tures were probably universal to all languages. Rules of transformation 
specified how the structural levels developed. Chomsky pointed out that 

previous grammatical theories which relied on surface structure analysis 

failed to clarify relationships between sentences of different surface 

forms which speakers of the language intuitively felt were somehow re­
lated. "The dog bit the boy.", and "The boy was bitten by the dog.", are 

examples of this phenomenon. Although these sentences are superficially 

dissimilar, the native English speaker intuitively feels that they are 

basically very similar.
The value of generative linguistics to those conducting language re­

search was strongly stated by Brown and Fraser in a paper delivered at 
the same conference where Deese (above) had made his disheartened remarks.

They wrote:

The construction of rules of which speakers have implicit 
knowledge are, in their explicit form, the grammar of a 
language. As these rules have been written down in tradi­
tional grammars, they constitute a collection of largely 
unrelated statements about such matters as the parts-of- 
speech, paradigms of conjugation and declension, the marking 
of gender, and the agreement of adjectives and nouns. Chom­
sky (1957) has shown that it may be possible to systemitize 
the traditional grammar into a mechanism for the generation 
of all the sentences of a language that are grammatical and 
none that are ungrammatical. Grammar becomes a theory for 
a range of phenomena.... (1964, p. 43)

The description of the child's language rules and the description 

of how they related or became transformed into the body of rules which 

comprises the adult's language was the task which most linguists and 

psychologists interested in language acquisition now set for themselves. 

For example, Brown and Bellugi (1964) observed that the early sentences 

of their subjects were organized around a single class of words which 

contained such diverse adult speech items as possessives, articles and 
demonstratives. For a period of five months they studied the process of 
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differentiation of this original class and noted that five grammatical 

categories, similar to those of an adult speaker had emerged. They 
described this process of differentiation of the developing child's lan­

guage in terms of transformational rules. The new direction of language 

acquisition studies was expressed by Klima and Bellugi in a paper they 

delivered at the Edinburgh Conference in 1966. "What we have set as our 

immediate goal is (a description of) the overall grammatical capacity of 

children — their general linguistic competence (Klima and Bellugi, 1966, 

p. 183)."
Those who worked within this generative/transformational framework 

questioned the usefulness of the stimulus-response (S-R) model as an ex­

planation of the language acquisition process. They pointed out that a 

child constructed language creatively, that he was capable of producing 

combinations of words, sounds, and morphemes that he had never heard 

before. These combinations could not then be the result of imitation. 

An S-R model with its emphasis on imitation, they argued, could not 

account for more than the acquisition of certain vocabulary words and 

phrases. They further concluded that the child must be genetically 
endowed with a competence for language because in addition to the above, 

1) the grammar a child produced was not the same as an adult grammar 

and yet very similar to that of other children; 2) only humans had 

language ; 3) even humans of below normal intellectual development had 

language ; and 4) certain rules seemed to be universal to all human lang­

uages (Lennenberg, 1967).
Katz (1966) supported Chomsky's hypothesis that the child must be 

endowed with a Language Acquisition Device (LAD) which contained as its 

innate structure each of the principles stated within the theory of
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language. David McNeill (1966) characterized LAD as a ”little black box” 

which received adult speech as its input and produced a grammatical sys­

tem as its output and stated that the job of those interested in language 

acquisition was to ”infer the internal wiring." According to McNeill 

(1970), the growing child is exposed to a large corpus of language utter­

ances . LAD must be so constructed that it can develop a theory of the 

regularities that underlie these utterances. The theory developed by 

LAD allows it to distinguish grammatical from non-grammatical utterances. 

He hypothesized that LAD had two major components. The first component 

consisted of a set of procedures for operating on the utterances it re­

ceived, "inference rules." The second component consisted of specific 

linguistic information, e.g. each sentence must have a noun and verb 

phrase.
Transformational theory revitalized language acquisition research 

both by forcing adherents of learning theory to re-evaluate their posi­

tions and expand theoretically and by giving a new theoretical basis to 

cognitive and developmental psychologists. Learning theorists Staats 

(1964), Braine (1963), Osgood (1963), and Jenkins (1964) all produced 

interesting data, especially in the area of sentence processing. Other 

psychologists, who had become familiar enough with the details of gener­
ative linguistics, produced studies which offered interesting descriptions 

of syntactic development and contributed to an understanding of the re­

lationship between the early language spoken by the child and his subse­

quent adult language (Klima and Bellugi, 1966; Menyuk, 1963, 1969; Miller 

and Ervin, 1964).

However, most recently language acquisition research has shown itself 

to be not fruitful in the sense of understanding the basic processes of 
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language acquisition. As scientists from such diverse areas as cognitive 

psychology, developmental psychology, sociology, socio-linguistics, and 

speech pathology have begun to deal with language acquisition they have 

pointed out that we know how language is not acquired and we know some­
thing about what is acquired, but we still know very little about the 

process itself. Dell Hymes (1971), Susan Ervin-Tripp (1971), and Courtney 

Cazden (1971) have suggested that linguistic rules alone are not sufficient 

to explain the language acquisition process, that the environmental in­
fluences must play an important role. Arguing against the simplistic 

notion that LAD operates on language with purely linguistic rules, Hymes 

(1971) pointed out that children who speak non-standard English hear as 
much standard English from radio and television and their teachers as do 

other children, yet their language production is quite different. Obvious­

ly, identification and motivation are having a great effect on how LAD 

works on the corpus it receives.

The idealized conception (of competence) becomes inadequate 
as soon as it is confronted with real children in a real en­
vironment. ..We have to account for the fact that a normal 
child acquires knowledge of sentences not only as grammatical 
but also as appropriate (Hymes, 1971, p. 10).
Additional objection to past research has come from Bloom (1970). 

She has criticized Brown and Bellugi (1964), McNeill (1966), and Miller 

and Ervin (1964) on the grounds that although supposedly generative, they 
were in fact taxonomic because they relied on distributional analysis and 

ignored the linguistic function of the data — what the children were 

saying. She gave as an example the utterance "mommy sock" which appeared 
twice in two separate contexts in the speech of Kathryn, age 1%. The two 

contexts were : 1) Kathryn picked up her mother's sock, and 2) Mommy

putting Kathryn's sock on Kathryn. Without contextual information, these 

utterances would be assigned the same structural description. Obviously 
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such a description would be a superficial one. She went on to point 

out that such structural descriptions have been consistently offered as 

proof of extensive rule similarity across children’s speech, and this 

as pointing to a similar language capacity, which in turn, was suppor­
tive of a strong innate model of language acquisition. But as contextual 

information demonstrates that the two utterances are not similarly struc­

tured , it also points away from the hypothesis that language structures 

are innate.
The fact that children’s speech is very much tied to context 
and behavior was the major empirical influence on the study 
of emerging grammatical competence. The extent to which chil­
dren’s speech is stimulus-bound mitigates against the assump­
tion of true linguistic creativity in early language. (Bloom, 
1970, p. 233)
Ingram (1971) expressed many of the above mentioned oppositions and 

several other discontents with the innateness model of language acquisi­
tion in her statement concerning the research psychologist's requirements 

for a model of language acquisition. Among these requirements she listed 

stability, plausibility, relevance, and comparability with previously 

established data. Her criticisms unleashed from her conference colleagues 

a stream of remarks such as : "It sounds to me as though people are saying 

that you can’t keep linguistics and psychology apart, but you can't find 

any real way of getting them together either." (Church, 1971, p. 152); 
"There is quite a lot of stuff around sentence-processing; it isn't all 

consistent unfortunately." (Meh1er, 1971, p. 153), and "That's right, 

it’s a big mess." (Bever, 1971, p. 153).
Much of the recent criticism of a strong innateness model rests on 

its lack of integration into general developmental cognitive theory and 

is a result of the growing influence of Piagetian theory in American
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psychology. Although Flavell and Bruner did much to incorporate Pia- 

getian theory into current developmental psychology, and Piaget's work 

on language has been available for several years, it has not been until 

more recently that Inhelder (1969) and especially Sinclair (1969, 1970) 

have published essays in English that deal directly with contemporary 

language acquisition issues within the framework of Piagetian cognitive 
theory. They have pointed out that there is a considerable time lag 

between the first manifestations of practical intelligence during the 

sensorymotor period and the first verbal productions, and that a language 

innateness model such as LAD takes no account of the structural richness 

of the learning organism, the intelligence acquisitions already present 

when language is being acquired. Language is viewed by them as emerging 

through integration of new experiences into the old structures into more 

general and higher-level mental constructs (Sinclair 1970).

Nelson (1971), Schlesinger (1971), and Bloom (1970) have offered 

experimental evidence which lends support to Sinclair's position. The 

value of their contributions is increased by the fact that they have 

attempted to integrate contributions from generative linguistics, learning 

theory, and Piagetian research.

Nelson (1971) chose to disagree with McNeill (1970), the strongest 
advocate of the innateness hypothesis. She defended Sinclair's position 

that language acquisition is related to sensory-motor development and the 

development of schemas and attacked McNeill's assertion that the category 

"noun" is a language specific universal, one of the components of LAD and 

could not arise from a non-linguistic base. She pointed out that McNeill 

himself inferred the child's implied linguistic category from the objects 

and events that the child relates to in his environment, e. g.,
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The one child said 'dough' (from 'drawer') as he reached 
for a drawer in order to open it himself. The word in the 
object of the unstated word 'open', which in turn is em­
bedded in an unstated sentence meaning roughly 'I want 
to........ 3 (McNeill, 1970, p. 130)

while at the same time he denied that the child uses these same objects 

and events to define his categories.
Schlesinger (1971) proposed the existence of an I-marker deep struc­

ture, a deep-structure which contains the intentions of the speaker. Real­
ization rules would transform this marker into an utterance. Schlesinger's 

I-markers and Chomsky's P-markers contain essentially the same information 

but I-markers contain this information in a form appropriate to a perfor­

mance model because Schlesinger has hypothesized that the environment is 

perceived in terms of relations, not such categories as verbs and verb­

phrases, that I-markers are determined by the cognitive capacity of the 

child. One important difference between Schlesinger and those psycholo­

gists whose research has been motivated by the innateness model is that 

he has attempted to account for the linguistic performance of the child 

and they have attempted to explain the grammatical capacity of the child.

Bloom's lengthy and well-documented study of (1970) the initial 

stages of the language acquisition process can be interpreted as giving 

empirical support to Schlesinger's hypothesis that the acquisition of 

underlying structure would occur as a second stage, by the way of induc­

tive reference' from an already acquired stock of surface features 

(Schlesinger 1967). Her data dealing with the development of negation 

indicated that the children used the same linguistic form to express 
both rejection and denial and that the intention of these forms had to 

be understood in terms of the intentional context. Also, as the child 

acquired the syntactical forms of expression he applied them first to
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the most familiar and earliest learned of the cognitive contexts. These 

forms followed only after the child had clearly acquired the cognitive 

distinction. In her support of Schlesinger, Bloom has clearly given 

credence to Sinclair as well, since Sinclair has acknowledged that Schles­

inger is one of the few psycholinguists who seems to be working within a 

Piagetian framework (Sinclair, 1970).

The Piagetian Theory of Language Acquisition

Piaget’s work concerning language generally focused on a later 

stage of development than is ordinarily thought of as the acquisition 

stage. The Language and Thought of the Child (Piaget 1949), for in­

stance, is concerned primarily with the six year old, spanning the ages 

of four to eight. Sinclair (1969) reflects the problem of inconsistency 

of focus in her combining of theoretical statements with experimental 

evidence. Thus, on the one hand she states that 
in our view it is the way in which sensorl-motor schemes, 
coordinated into practical groups, become transfixed into 
operations that would determine the manner in which the 
linguistic structures are acquired (p. 333).

while on the other hand she presents evidence to support this thesis 

which has been gathered from children 4% years of age, an age at which 

language is already structurally quite advanced. Experimentally, she 

focused on the concluding aspects of the process, not the inception. The 

reasons for this seeming contradiction lie in gaps in Piagetian theory 

as it has been applied to language acquisition and in the weaknesses of the 

traditional Piagetian methodology.

According to Piaget (1953), thought has its roots in action. It
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exists as a symbolic function which encompasses both the system of ver­

bal signs and that of symbols. Language is a sign system which reflects 

the thought process. The process of getting from action to language per 
se involves the development from the use of actions, to symbols in the 

strict sense, to signs. Symbols in the strict sense, although they may 

be verbal, are part of the action, are inextricably bound up in the 

action, are idiosyncratic to the individual and the action and cannot be 

manipulated apart from the action. At the time of symbol development 

the schemas for objects are action schemas. Although object permanence 

exists and objects are seen as independent of the child himself, the 

concept of the object still involves the child’s action relationship to 

the object which developed during the sensori-motor period. A sign is 

different from a symbolic signifier in that it is an abstract decentrated 

representation of some action separated from the action itself. Sign 
systems may develop apart from formal language. However, the social 

structure of man’s existence has developed common sign systems convenient 

for communication among groups of peoples. The social pressures to com­
municate cause most children to acquire a specific sign system given to 

them by their social environment. The commonalities among specific sign 

systems, language universals, are however, due to the essential relation­

ships of the sign systems to human intellectual processes.
Language makes these structures more universal and mobile than 
the sensori-motor coordinations, but where do the constitutive 
operations of representational nestings derive from if their 
roots do not reach down to the sensori-motor coordinations them­
selves? (Piaget, 1967, p. 94)
Within the Piagetian model, logical thought is not considered to be 

possible until the operational stage. Schemas only prefigure logical 

systems and classes (Sinclair 1970). Syntax as viewed by Piagetians is a 
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reflection of logical thought (Piaget, 1967), Theoretically, it should 

not therefore be possible to acquire syntax before the operational stage 

with its incipient logic groupings. However, linguistic data have shown 

that pre-operational children already have consistent systematic syntac­

tic relations in their utterances (Brown and Bellugi, 1964; Ervin, 1964; 

Miller and Ervin, 1964).
There are two possible channels of reasoning one might follow to 

extricate Piagetian theory from this internal contradiction. The first 

would involve the realization that logic is not limited to the classi­

cally formal system described by Piaget. That in other terms, language, 

with its consistent relationships, displays an internal logic. The conse­

quence of this reasoning would be an enlargement of the concept of oper­
ations, the effect would be to move back the approximate age at which the 

child acquires operations. Specifically, the concept of reversibility, 

as described by Flavell (1963) would have to be redefined.
In a general way, a thought form which is reversible is onet 
which is flexible and mobile, in stable equilibrium, able to 
correct for distorting superficials by means of successive, 
quick moving decentrations. But the turgid, slow paced and 
extremely concrete mental experiment of pre-operational 
thought is not reversible, parroting as it does irreversible 
events in reality (p. 159).

The addition and subtraction of morphemes involves some sense of the 

original item and reversibility. Flavell’s definition, therefore, does 

not hold if one views a morphemic/syntactic manipulation as an event in 
reality in which the word as an object leaves and enters its class of 

items. There is strong evidence of grammatical reversibility, e.g., the 

addition of tense (Slobin, 1971), occurring in the language of children 

at an age before the onset of class reversibility claimed by Piaget.

The second way in which Piagetian theory may be reasonably changed 
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and yet basically supported involves a new approach to its traditional 

methodology which has so often ignored the role of language in the ex­

perimental situation. Basing their experimental work on the theory that 

language mirrors thought which has its roots in action, the Genevan 

psychologists have traditionally disregarded language itself as an object 

of study but have viewed it simply as a tool to achieve other insights 

and informational data. For example, Roberts (1971) conducted an experi­

ment in which she examined the relationships between naming an object, 

object permanence, and object preference. Although she concluded that 
the child's preference for those objects which had been labeled by both 

the Experimenter and the child increased with the development of object 

permanence, she did not deal with the relationship between object perma­

nence and labeling by the child, i.e., the crucial relationship of lan­

guage development and the intellectual operation of object permanence.

In his documentation of the development of object identy, Piaget has 

ignored the fact that language is also developing and may affect the 
final stage by offering a convenient abstraction and aiding decentration. 

Also, the language system is never viewed as having an internal develop­

ment and progress of its own, as participation in "action" in the Piage- 

tian sense. That naming involves action just as moving one's hand involves 

action is not considered by Piaget. Language is viewed only as a com­

pletely developed and automatically acquired sign code which is somehow 

superimposed upon the intellectual system. In Plays, Dreams and Imita­

tions in Childhood (Piaget, 1962), Pavli is quoted as saying "slug" each 

time he sees a slug in the garden. Piaget interprets this repetition of 
the utterance "slug" as evidence that the child thinks it is the same 

slug. Perhaps it was rather that the child's action schema, in this
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case the verbalization, was limited. It is possible that the child knew 
the slugs were different but was not yet in control of the grammatical 

structures required to express this difference. If she had been presented 

with two slugs simultaneously, would she still have said "slug" upon 
noting each of them? Given experimental evidence such as has been offered 

it is impossible to separate the variables of language and thought.

At present, then, the direction of psycholinguistic research dealing 

with language acquisition seems to point to the necessity of empirically 

exploring the relationship between cognition and language with the even­

tual goal of developing a model for linguistic competence that includes 

an account of psychological variables, of cognitive function.

Hypothesizing that linguistic structures are specifically innate 

and opposing the suggestion that cognitive abilities are basic to lan­

guage acquisition, Mc Neill (1966) wrote:

Although programmatic, the proposal is open to empirical tests 
of various kinds. Suggested cognitive abilities can be rejected 
by showing that they do not appear in non-linguistic development 
at the time that they appear in linguistic development (p. 114).

Using the same logic, a necessary condition for the reverse hypothesis 

to be true would be to demonstrate that certain intellectual concepts 

do not appear in linguistic development at a time when they do appear 
in non-linguistic, cognitive development. Furthermore, the growth of 

the linguistic ability should reflect the growth of the ability in 

cognitive development. This research project was undertaken in an 
attempt to bring empirical evidence to bear on the fundamental issue of 

the initial relationship between language and cognition. Based on the 

Piagetian assumption that knowledge of the child's cognitive structures 

allows us to see what kind of inferences he is capable of making at a
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particular age, it examines the plural concept in the child’s cognitive 

and linguistic development.

Cognitive and Linguistic Development of the Plural

The plural, as it appears in cognitive and linguistic structures, 

was chosen as the focus for this research project for four reasons : 
1) The introductory nature of the study dictated the use of cognitive 

and linguistic structures which were comparatively easy to identify. 
The plural has shown itself to be so strongly determined by environmental 

and cognitive conditions that it manifests itself in language even when 

its standard linguistic expression is prevented. One of the children 

studied by Ervin and Miller (1963), Lisa, had a problem with final sibi­

lants for a considerable period of time and thus was not able to employ 
the standard expression of the plural, the suffix "s". Lisa invented a 

substitute syntactic device, "one-two” to indicate plurality, e.g., one- 
two shoe" meant more than one shoe. 2) Psychologists dealing with the 

semantic aspects of word classes have indicated that the plural has con­
crete references (Bar-Adon, 1971; McNeill, 1966; Vetter, 1971). They have 

also pointed out that the regular plutalized nouns occurred before other 

inflections.
In general, the inflectional classes whose reference is most 
concrete are developed first (Cazden 1965 ; Slobin, in press). 
The plural inflection on the noun appears to be the first devel­
oped for both English and Russian children» (Dale, 1972, p. 54) 

For example, the pluralization of nouns in one child's speech, Adam1s, 

occurred eight months before the 3rd person verb inflection — even 
though the phonological rule was identical in both cases (McNeill, 1966).
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This evidence indicates an environmentally determined structure arising 

from real-life interactions. Such interactions lend themselves to a 

Piagetian interpretation of intellectual development. 3) Research evi­

dence has been presented which demonstrated that the child is perceptu­

ally able to perceive the discrimination of line and repetitions of pat­

tern which constitute the primitive plural by the time he is three months 
of age (Woodruff, 1972). 4) The distinction between morphological and

syntactic classes has been diminished in recent linguistic research 

(Lakoff, 1968; McCawley, 1968). This means that conclusions about the 

plural, which was once thought to be a purely morphemic construction, 

could accordingly be inferred to other syntactic structures.

The development of the plural can be seen as related to the Piage­

tian concepts of object identity, class identity, and the acquisition of 

symbols and signs. Each of these intellectual abilities can be seen as 

vital for a complete explanation of the acquisition of the cognitive and 

linguistic plural. Object identity, in which the child is able to per­

ceive an object as having an existance of its own, separate from the 

child's action upon it, is necessary for the child to grasp the notion 

of plurality. The development of object identity goes through several 

stages (Piaget, 1954): first the child begins to discern subtle rela­

tions between objects themselves ; next he organizes them relative to 

each other and assigns similarities to them; then he begins seeing 

things that are the same and how they relate to each other ; a short 
time later the child is able to understand invisible displacement in 

which the object is conceived of as having movement and position of 

its own, minute variations are no longer perceived by the child as 
removing the object from its basic identity; finally the child con­

ceives of the object as being separate from and independent of the
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activity which he intermittently applies to it. Using blocks as an ex­
ample, one first sees the child hitting blocks one against the other; 
he then begins to stack and sort them, testing each one out for "block­

ness”; finally, each block, no matter what its size or color, is immedi­

ately perceived as being a block and with its characteristics is incor­

porated into the ongoing play. At this stage, in which the child is 

comprehending both similarities and latitude in the physical character­

istics of objects, a conception of the plural is possible. This is in 

keeping with Martin (1971) who has pointed out that in order for there 

to be the explicit recognition of number as a characteristic of a given 

group, the observer must first discriminate the individual items which 

make up the group.

Linguistically, a parallel development seems to be reflected. The 

earliest plurals used by the child have been shown to be such words as 

"stones", "blocks", and "shoes". In the modern child’s normal environ­

ment it is usually with these objects that the child experiences the 

interaction necessary for plural development. At this early point, the 

use of the linguistic plural might also be seen as reflecting the child's 

switch from the use of symbols to the use of signs. The plural expression 

is not yet a generalizable decentered morpheme but is idiosycratically 

tied to specific experientially determined situations.
The operation of class identity is basic to the child's acquisition 

of the plural concept. Piaget, however, states that class identity does 

not develop until the ages of 6 or 7 (Piaget, 1963). Looking back at the 

development of object identity one might suggest that the foundations for 

class identity are laid at a point much earlier than that discussed by 

Piaget. The point at which the child sees that, in spite of certain
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differences in characteristics, objects may still be grouped together 

and treated as the same, is an indication of the development of class 

inclusion on the cognitive level.
An examination of the linguistic development of the child also 

points to the acquisition of class identity at an earlier age than that 

discussed by Piaget. Piaget's claim seems to be due to his lack of con­

sideration of language as both object and action as discussed earlier. 

If language is considered in the anthropological sense as having an on­

going separate existence of its own, the operations which the child con­

trols in his linguistic manipulations, e. g. , the addition and subtrac­

tion of tense, can be interpreted as indications of class concept. First, 

something stable, something enduring, is perceived by the child. This is 

followed by the formation of classes of similars and the awarenesses of 

differences. For the concept of class to be meaningful, then, the broad 

generalization must be narrowed down to the conception of specific in­

stances. At a point when all animals are seen as "dog", the concept 

"dogs" has no relevance. There is a point, however, at which the child 

seems to note the differences, the separate instances of dog. At this 

point, the plural is possible.
An understanding of Piaget's seeming misjudgment of the time at 

which class identity is acquired may lie in the relationship between 

the particular experimental stimuli that he used and the differential 
effects of decalage. Decalage, according to Piaget (1954) is the differ­

ential acquisition of an intellectual concept, the various small steps 

which comprise the final stage acquired. Horizontal decalage involves 

a single level of functioning. For example, the child has an organiza­

tional schema which can be applied to certain stimulus characteristics
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but not to others; or, to certain aspects of the environment but not to 

others. Fox example, Bell (1970) has shown that object identity relative 

to persons and inanimate objects develop at different times. Person 

identity occurring with the child's mother is often the earliest evidence 

of this intellectual acquisition. Bell attributes this to the fact that 

the mother is the most interesting object in the child's environment. 

The distinctive awareness of repetition indicative of class membership 

may only be made by the child in environmentally motivated situations. 

Thus plural decalage, the early use of the plural with limited objects 

and words, could be explained according to the varying press of the envir­

onment to make practical the ability to abstract.

Vertical decalage describes differences in the level of functioning. 

The cognitive structures may possess superficial similarity and the con­
text operated upon may be the same but the child is performing on radically 

different planes of activity (Flavell, 1963), mhe relationship between 

symbols and signs as the child acquires language can thus be interpreted 

as a manifestation of decalage, the causes of which may be even more 

complex than that sketched above. For example, the full plural requires 

complete independence of the object. However, there is a half-way plural 

occurring before the acquisition of object permanence or the full lin­

guistic plural in which certain objects have multiplicity by virtue of 

the S's actions upon them, e.g., "blocks", "stairs". This object specific 

plural has been observed and recorded by E both during this research 
project and in a diary of her son's speech. Early plurals seem to be 

things which can be handled, piled, manipulated. People and animals 

are rarely heard in early plural expression. The plural expression in 

such cases is in fact demonstrative of symbolic speech, an idiosyncra-
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tic expression integral with the relationship between the child and the 

object (Sinclair, 1970). The cognitive schema is not yet fully generaliz­

able and the linguistic expression is not a general rule but object 

specific.
Certainly the same object reappearing in different practical 
positions or contexts is recognized, identified, and endowed 
with permanence as such. In this sense it is relatively in­
dependent. But, with being truly conceived as having several 
copies, it may manifest itself to the child as assuming a li­
mited number of distinct forms of a nature intermediate be­
tween unity and plurality, and in this sense it remains part 
of its context. (Piaget, 1951, pp 62-63)

In sumnary, the linguistic expression of the plural is not the 

simple reflection of a perceptual ability. Perceptually, the child is 

able to perceive the discriminations necessary for plural perception 
before he is three months old. It is proposed that the final linguistic 

plural expression is a representation of a cognitive capacity; that this 

intellectual schema is the result of the intervention of a series of 

fresh contributions to the developing stages of object constancy and 

acquisition of early symbolic utterances which have separated the first 

perceptual constancies from the final linguistic operation. The purpose 

of this study was to ascertain whether or not one could find evidence in 

the cognitive and linguistic functions of the child to support the hypo­

thesis that the occurrence of the cognitive plural concept was the basis 

for the linguistic manifestation of the plural expression.



THE STUDY

The present study consisted of two main tasks. The first (Task I) 

was concerned with the ability of the child to use a concept of plurality 

in a situation which did not require linguistic knowledge of the plural. 

Success in this task was dependent upon the degree to which S was able to 

use his perceptual knowledge of the plural to achieve a desired goal. 

In other words, it was dependent upon the degree to which he was able to 

incorporate the plural into a cognitive schema. Task I was a cognitive 

"shell" game in which S had to use plural information given in picture 

cues to find a hidden token.
The second task (Task II) attempted to assess the status of plural 

usage in the language of the child by assessing both the S's comprehen­

sion and production of the plural using "0" or "s". It attempted to 

differentiate the degrees of S's control by using these words with or 

without a marked number modifier and by asking S to go beyond his extant 

vocabulary by using the plural with unfamiliar nonsense words. Success 
in this task, therefore, would indicate that S had incorporated the plural 

into his linguistic structures to the point where that rule could be used 

creatively on unknown words. In Task II, pictures on 3 x 5 cards were 
used to elicit or confirm S's plural usage.

It was predicted that success on the cognitive task was a necessary 

prerequisite for success on the linguistic task. This would be shown by 

a significant increase in the ability of the successive age groups on 

both tasks, with success being achieved on the cognitive task prior to

22
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success being achieved on the linguistic task. A leveling out of the two 

tasks was predicted at about age three, the age when linguistic competence 

should equal cognitive competence relative to this ability.

Task I

History

It was difficult to develop a formal non-linguistic cognitive task 
to demonstrate S's control of the plural. Although research in this 

area has been indicated for some time, little has been carried out. 

Beilin and Kagan (1969) conducted a research project within the psycho­

linguistic framework which attempted to demonstrate the prior need of 

cognitive resources for language acquisition. Their tasks assessed 

children 3-5 years of age on their knowledge of language pluralization 

rules and the ability to attain simple number concepts. Non-criterion 

S's in one or both tasks, e.g., those who could not pluralize, were then 

trained in the task, or tasks, they had failed. Training consisted of 

reinforcement for the correct labeling of one or more than one figure. 

Those S's who received concept training did no better than a control 

group on the pluralization task. Those who passed the pluralization pre­

test responded no better to concept training than the group that failed 

the pluralization task. Results for concept scores generally paralleled 

those for language. Beilin and Kagan concluded that the results of their 

study were ambigious. One may interpret this ambiguity as being evidence 

for the idea that acquisition of a trained concept does not necessarily 
mean acquisition of a cognitive structure capable of assimilation and 

accomodation. They did not examine S's ability to generalize the concept 

by measuring its incorporation into S's intellectual functioning.
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In addition, the theoretical requirements of the present study made 
it necessary to work with children as young as 1% years of age. Most 

experimental research has dealt with children younger than this age or 

with nursery school aged children, e.g., Gibson (1963), Kagan (1964). 

At age under 1^, the child is fairly immobile and more easily controlled 

by E. His response repertoire being limited, it is more conducive to 

measurement. The older children simplify E’s task in that they are both 

more accessible as subjects in the numbers necessary for statistical 

design and also because they can be instructed in the required tasks 

through the language medium.
One still might think this lack of research surprising since so much 

of the child’s cognitive development emerges in the 1^ to 3 year time 

span. However, if one has attempted to work with children this age, to 

evolve tasks which span this age range, the lack of experimental litera­
ture is not surprising. The task types described by Church (1971) and Meh- 

rabian (1971) derived largely from Piagetian observations are interesting 

but do not lend themselves to traditional variable control and data gath­
ering, and the child’s new-found mobility, distractibility, and emotional 

stage of development all make a systematic repetitious task non-inter­

esting. The stage in which the infant delights in repetition has passed 

and the child has passed into a stage of constant motion and physical in­

volvement. And although Church states, "I wish to stress the wealth of 

techniques available to us (1971, p.193).” He also states elsewhere in 

the same article that he places more reliance than other researchers on 

affective indicators of what is cognized and how.
However, from European research came indications that the motivation 

to explore, control and interact with the environment is extremely strong 
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at this age. Babska (1969), in a Vygotskian type experiment, demon­
strated that children of this age can even play games if the games are 

related to their stage of development. According to Piaget (1963), 

with the development of object identity, the magic of hide and seek 

takes on a new and exciting dimension for the child. From the above, 

Task I developed as essentially a "shell game.”

Method

Task I consisted of presenting two square boxes with hinged lids 
to S. On the lid of one box S saw two identical figures; on the lid 

of the other box S saw a single third figure, identical to the first 

two figures. As S watched, the lid of one of the boxes was raised and 

a raisin was placed in the box. The lid ws^ ;ered and the boxes were 

shuffled. S was then allowed to try and find the raisin.

Predictions

It was predicted that the youngest children would enjoy the game 

and go through the motions of playing it but that they would not be 

able to utilize the plural cues, the singular/plural differences in the 

figures on the covers of the boxes to aid them in successfully finding 

the raisin. The plural concept would not be part of their schema 

except on a particularized basis. Their performance would show their 

choices to be random, or perhaps controlled by hand preference or init­

ial position of the stimuli. An age related increase in task success 

was predicted as the plural concept became decentrated. It was also 

predicted that success in using the plural non-linguistically would 

precede the linguistic control of the plural which was to be evaluated 
on the second task. The age span 2-2% was to be the crucial age for 

determining if in fact the plural usage did precede linguistic usage 
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since by 3 years of age most children have a fairly well established 

plural usage.
Subjects

Age. Thirty-two 8s were distributed over four age groups. Each 

age group of eight consisted of four males and four females. Mean age 

per age group is given in Table 1.

TABLE 1

Distribution of Ages in Experimental Groups 
GROUP AGE SPAN IN MEAN AGE IN YEARS AND MONTHS

YEARS COMBINED MALE FEMALE

I 1^-2 1, 11 1, 11 1, 11

II 2 -2% 2, 4 2, 4 2, 5

III 2% - 3 2, 10 2, 10 2, 11

IV 3-3% 3, 5 3, 6 3, 3

Background. Since neither school playgrounds nor nursery schools 

could provide a subject pool for all those subjects under 3 years of age, 

E exploited personal contacts to find subjects. The resulting subject 

pool was thus composed of all white, native English-speaking children 

of graduate students and children of couples living in a wealthy subur­

ban housing development. -
Selection. A criterion task, administered before the experimental 

task, was used to determine whether or not E was communicating with S 

and whether or not S was able to comprehend the task and play the %ame." 

The criterion task was a simplified version of the experimental task. 

Two boxes of equal size and color were placed in front of the subject. 

A small picture was attached to the lid of the other. E pointed out 
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the pictures and told S to watch the boxes. While S watched, E raised 

the lid of one of the boxes and placed a raisin in the box. The boxes 

were then shuffled and S was told to find the raisin. The predominant 

cue available to S was the picture on the box. Six successful trials 

out of seven were accepted as evidence that the child understood the 

task and was able to use the pictures as cues. Fifteen trials were 

allowed; if trial 15 was correct, the task was continued and stopped 

on the next error.
Due to failure on the criterion task, 3 girls and 1 boy, all between 

1% and 2 years of age, had to be eliminated from the experiment. Whether 

this was due to lack of rapport with E or cognitive immaturity is diffi­

cult to know. Out of curiosity, the linguistic part of the experiment 

was also administered to these Ss. Three of the children were not able 

to perform the linguistic task either. One girl was able to go through 

the linguistic task.
Although E made every effort to elicit Ss* cooperation, the data 

from two female Ss in Age Group IV and one female in Age Group I had to 

be eliminated because they would not complete the experiment. The 

youngest began crying when she did not get her reward and could not be 

made to stop. The older ones refused to sit still for the forty-five 

minutes necessary to administer the experiment. A play-break was given 

to these Ss but they remained uncooperative. A total of 3 female Ss 

was thus removed and completely replaced by others from the subject pool. 

Controls and Design

Nineteen different 1% inch figures were used. Effects due to com­

plexity of the figures were minimized by using different color combina­

tions for each picture. It was believed that the complete randomness
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of the colors being presented would minimize color complexity effect. 

Complexity of line was controlled by using extremely simplistic figures, 

all shown in pre-testing to be meaningful to children of the ages being 

examined. The figures used are listed on the score sheets reproduced in 

Appendix A.
As shown in Table 2, figures were arranged on the box lids in three 

ways.

Sample Figure Arrangements

TABLE 2

ARRANGEMENT BOX 1 BOX 2

I ball ball truck

II apple apple apple

III car car car elephant

The conjunction of the three permutations was especially important to 
the concept of true plurality. It was considered possible that a young 

child might be able to perceive the differences in Arrangement I and 

Arrangement II without having a plural concept. A concept of "bigger 

glob" or general complexity notion might lead him to his successful un­

covering of the raisin; however, this child would not be able to depend 

on such general conceptual notions when dealing with Arrangement III. 

In Arrangement III, he would have to find the plurality of figures as 

discriminated from singularity. The child with true plural concept 

development should thus be successful on all three arrangements. The 

child in whom plurality had not yet become clearly decentrated would 
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probably only be successful with Arrangement I and Arrangement II. This 

combination of Arrangements was thus intended to rule out complexity or 

"more space occupied" as an independent variable. Rather, two of the 

same thing, as we think of it in some ordinary way, provided the cues 

necessary for successful completion of the task.
To ascertain whether or not Ss could track the boxes which held the 

object without the aid of the picture cues, E ran pre-trials in which no 

pictures were used. Even the oldest Ss seemed to view the whole task as 

magic and appeared mystified by the movement of E's hands and the boxes. 

They were unable to successfully find the hidden object.

Sixteen trials were given each child: four trials of Arrangement I, 

eight trials of Arrangement II, and four trials of Arrangement III. Two 

random orders of the 16 trials were balanced for sex and age. The 

starting and final positions for the Stimulus Bo% and the choice of 

Stimulus Box, were made using a random number table. Tasks I and Task 

II were presented in alternating order within each sex and subgroup of 

each age group.
Materials

Three 4%" square wooden boxes were constructed and covered with 

yellow contact paper. The sets of 1%" by 1" figures were constructed 

of heavy cardboard and colorfully painted. Each set consisted of three 

replications of the same figure. Although the figures were two dimen­

sional, the thickness of the cardboard gave them some added dimension­

ality. Masking tape was attached to the back of each figure, enabling 

the figures to be stuck to the covers of the designated box and removed 

quickly and easily.
A raisin was used as the item to be hidden and searched for.
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Procedure
The experiments took place in Ss' homes, usually on the livingroom 

floor. E entered the home carrying a large, colorful plastic bag and 

spent approximately 10-15 minutes talking with the S's mother, discussing 

the materials and making an acquaintance with S. This warm-up period was 

important for the successful completion of the rather long task. It was 

especially important in dealing with the youngest Ss that E exploit S's 

natural curiousity about what her colorful plastic bag contained, waited 

for S to approach E naturally, and began the criterion task only when S 
was sufficiently excited about the upcoming game to forget E's strange­

ness. The older Ss had usually been told by their mothers that E had 

come to play with them and these Ss were generally extremely cooperative 

and pleased by the amount of undivided attention they were receiving. 
Motivation was high when the experiment was begun. '

Play breaks, during which the boxes were temporarily put out of 

sight, were allowed if S was not able to sit still for the 30 to 45 

minutes required or if S began to play with the boxes without partaking 

in the game. In this way exposure to the materials was kept equal and 
the effect of familiarity was minimized.

S was seated on the floor opposite E. Often S's mother was seated 

next to him. If other children were present, they were seated in a semi­

circle around E and S. Everyone was warned not to give S specific infor­

mation. The mother was asked to encourage S generally by saying such 

things as, "you know where to find it". When S failed to find the hidden 

object, the mother was allowed to concur with E and say, "too bad, let's 
try again". The mother was instructed to make general statements reflec­

ting E's statements. If the younger S did not understand every word E
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used, it was still obvious that they understood the spirit of the game 

situation.
E pointed out the pictures on the tops of the boxes and drew the 

child's attention to them without naming them specifically. Next, E 

held up a raisin and said to the child, "You like these, don't you? Look 

where I'm going to put it. Do you think you can find it?" With younger 

Ss, the mother was instructed to rest her hands on S's hands to keep S 

from reaching at this point. E continued with, "Oh, now I'm moving the 

boxes." Chatter was kept up to keep S's attention. The boxes were moved 

two or three times depending on positions and the stimulus box was placed 

in its final position. E told S, "Now you can have it. Go ahead, find 

it."
When S made an incorrect choice he was told he was wrong. E indi­

cated to him that the stimulus was not in the box he had selected and 

showed him which box it was in. E then opened the box and gave the rai­

sin to S. The awarding of the stimulus even for incorrect choices was 

based on: a) the younger children would have cried and fussed so much 

upon not receiving the stimulus that it would have been difficult to 

complete the experiment; b) the task was not a traditional concept 
learning task; i.e. E was attempting to tap an existing cognitive schema; 

and c) the motivation for S to perform correctly was based on social 

interaction, approval, and the challenge of the game itself rather than 

on stimulus value.
Scoring

Only correct choices were given credit. A perfect score was 16. If 

S's attention wandered while the boxes were being moved, everything was 

stopped, S's attention was regained and the trial begun again. This was
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done twice. If, on the second trial, S's attention still wandered, E 

continued to the next array and the missed array was done again after 

the entire order had been completed. Score sheets for Task I are repro­

duced in Appendix A.

Task II

History

The traditional cloze procedure approach was employed to assess the 
production and comprehension status of the plural in S's language. It 

was selected as appropriate for such a task not only because of its past 

use in psychological assessment but also because it is an accepted lin­

guistic field method for language assessment. Included in this proce­

dure was Berko's (1954) nonsense-word paradigm which measured the ability 

of S to use the plural with unknown words and thus obtained a measure of 

how completely S had integrated the plural concept into his grammatical 

structure. For example, S was shown an irregularly shaped form and told 
it was a "gip." S was then presented with two examples of the form and 
asked to describe what he saw. The child who could produce the form "gips" 

or "two gip" was considered to have a more solid control of the linguistic 

plural usage than the child who could not produce these forms because he 

was able to use the plural creatively with new vocabulary words. It was 

predicted that the age groups would show a successive increase in their 

ability to pluralize nonsense words.
S's use of the singular "0" or plural "s" both with and without a 

number marked modifier was assessed. The modifier considered to be un­
marked for number was "the" as it occurs in the following sentences:

Show me the card with the ball on it.
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Show me the card with the balls on it.

Number marked modifiers were considered to be "a" and "two". The fol­

lowing sentences give examples of these modifiers.

Show me the card with a ball on it.

Show me the card with two balls on it.

In the second set of sentences S had two sources of plural information, 
the number marked modifier and the morphemic suffix.

It was predicted that on the comprehension part of Task II the 

number of correct trials involving the "0" or "s" without the number 

marked modifier, e.g., "the car," "the cars," would lag behind the 

number of correct trials involving the use of the number marked modifier, 

e.g., "a car," "two cars," because of the extra information offered in 

the latter structure.

On the production part of Task II it was also predicted that the 

number of correct trials involving the unmarked modifier would lag be­
hind the number involving S's use of the marked modifier due to the fea­

sibility of S having a strong, easily recognized sign with which to in­

dicate a concept which was becoming salient. Bloom (1970) has pointed 

out that the first general linguistic production of the plural may con­

sist of noting a distinction between "one" and "more than one". At a 

point of transition, when particular object expressions might still be 

symbols rather than signs, when the linguistic expression may still be 

idiosyncratically tied to the object as part of the action schema; the 

use of an arbitrarily given social sign to indicate a developing concept, 

such as "two" which is disconnected from the symbol, would seem to be 

easier and less confusing than the still symbolic "s".
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Subjects

Ali Ss were given both Task I and Task II.

Materials
Twenty sets of two 3x5 cards each were used. Each set consisted 

of a figure drawn three times, once on the first card and twice on the 

second card. Fifteen of the figures used were selected from the pool of 

figures which had been assigned nonsense syllable labels. The final 

phonemes of all the figures were selected to reflect final phoneme occur­

rence in Standard American English. The Stimulus Card was that card 

which was intended to elicit the comprehension or production of a par­

ticular vocabulary item. The card sets for Task II are reproduced in 

Appendix A.
Design and Controls

The fifteen real and five nonsense vocabulary item sets were ran­
domly divided into two groups of ten items each. One group was desig­

nated for the comprehension task, the other for the production task. 
This designation was reversed for half the subjects. The comprehension 

task was presented prior to the production task for half the Ss. The 

other sixteen Ss received the production task prior to the comprehension 

task. The hand in which the stimulus card was presented to the subject 

was randomly assigned so as to control for hand preference on the part 

of S.
. Procedure

Two score sheets were prepared for each child. One was for the 

marked and one for the unmarked trials. On the score sheet was given 

the order of presentation, the presenting hand for the Stimulus Card, 

and the form which was to be elicited.
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Comprehension, For the unmarked modifier, E held up both cards and 

said, "Show me the card with the truck on it". The presentation was 

varied slightly along the above lines for the 10 unmarked trials. If 

the child was having extreme trouble with the "show me" concept, the 
mother was instructed to say, "Get me the card with the trucks on it". 

The correctness of the child’s response was recorded as well as the 

response itself where appropriate. Both sets of score sheets are repro­

duced in Appendix A.
For the marked modifier, the procedure was exactly the same as for 

the unmarked modifier except that the sentence frame was changed ; "a" 

and "two" were substituted for "the". E said, for example, "Show me the 
card with a truck on it" or "Get me the card with two balls on it".

Production. For the unmarked modifier, the non-stimulus card was 

held up and E said, for example, "I see the car here," or "I see the 
cars here". The stimulus card was then held up and E said, "What do you 

see on this card?" or "Tell me what you see here". It sometimes happened 

that before E could talk, S volunteered a vocabulary item for figures 

different than the word E had chosen. When this occurred, E used the 

child’s variation.
For the marked modifier, the procedure was identical to that with 

the unmarked modifier except that the sentence frames substituted "a" 

and "two" for "the".
Scoring

Correct replies and choices were given full credit. A perfect 

score was 40. Spontaneous labels were scored for the correctness or 
incorrectness of their morphemic suffix. The modifier "a" and "two" 

or "one" used with a noun were counted as correct when so indicated,
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even if the plural suffix was not used on the vocabulary item. Those 

trials which elicited the plural of "fish" were discarded if S gave no 

number indication. (E used the word "fishy". For those Ss who had the 

plural rule, "fishies" was the commonest reply.)



RESULTS

A three factor repeated measures analysis of variance (Winer, 1971) 

using proportions computed from the task scores was the basic computa­

tion used. Two derived proportions were computed for all task scores. 

The first proportion was computed using S's number of correct responses 

over the total number of responses possible. The second proportion was 

computed using S’s total number of correct responses over the total num­

ber of trials for which responses were attempted by S. The results based 

on these two proportions did not show differences. Complete tables for 

both sets of calculations are given in Appendix B. The tables used in 

this section are based on the first set of proportions. 

Cognitive and Linguistic Relationships
A three factor repeated measures analysis of variance was computed 

with Age, Sex, and Task Type (cognitive, linguistic) being the main 

effects. Significant results were found for the main effects of Age 

(F=21.92, df 3, p(.01) and Task Type (F=34.359, df 1, p<.01). Signifi­
cant results for the interaction effects of Age and Task Type were also 

found (F=15.923, df 3, p<.01). No significant results were found for the 

main effect of Sex (F<1). Mean proportional scores for the four age 
groups on the Cognitive and Linguistic Tasks are shown in Table 3.

37
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Mean Proportion Correct for Cognitive & Linguistic Tasks

TABLE 3

AGE GROUP 
I

AGE GROUP 
II

AGE GROUP 
III

AGE GROUP 
IV

COGNITIVE 
TASK .774 .930 .922 .750

LINGUISTIC 
TASK .144 .584 .840 .859

T-tests for correlated Ss showed that means for the Cognitive Task 

were significantly higher than those for the Linguistic Task for Group I 

(T=6.774, df 7, pCOOl) and for Group II (T=4.U2, df 7, p(001). For 

these two groups the hypothesis that cognitive plural usage preceded 

linguistic plural usage was supported by the data. For Group III, the 

difference in means was non-significant, the rise in linguistic ability 

reaching the level of cognitive ability. These data agree with the time 

schedule of the acquisition of the linguistic plural usage as it has been 

observed in previous analysis (McNeill, 1966; Bar-Adon, 1971). The 

difference in means was also non-significant in Group IV.
T-tests for non-correlated Ss on the data did not support the pre­

dicted trend relationship because although the linguistic ability to use 
the plural increased as predicted, the difference in Age Groups on the 

Cognitive Task were less than expected. T-tests for uncorrelated Ss on 

the linguistic data supported the prediction that Ss1 ability to use the 

linguistic plural would increase with age and then level out. Age Group
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I was significantly lower than Age Group II (1=4.944, df 14, pCOOl). Age 
Group II was significantly lower than Age Group III (1=3.335, df 14, p(01). 

Age Groups III and IV were not significantly different from each other. 

The cognitive data showed that Age Groups I, II, and III were not signif­

icantly different from each other. Age Group IV was significantly dif­
ferent from Age Group II (T=2.857, df 14, #02) and Age Group III (T=2.929, 

df 14, #02). However, differences involving Age Group IV were not in the 

predicted direction.

Cognitive Arrangements
A three factor repeated measures analysis of variance was computed 

with Sex, Age, and Cognitive Levels as the main factors. Cognitive Levels 

consisted of three measures, Arrangements I, II, and III.

Computation showed significant results for the main effects of Age 

(F=3.55, df 3, #05), and Cognitive Levels (F=6.04, df 2, p<.01). The 
interaction effect of Age and Cognitive Levels was also significant (F=4O4, 

df 6, p<.01). There were no significant effects due to sex.

Mean Proportion Correct for Cognitive Levels

TABLE 4

ARRANGEMENT AGE GROUP 
I

AGE GROUP 
II

AGE GROUP 
III

AGE GROUP 
IV

TOTAL 
MEAN

I .594 .938 .906 .906 .836

II .906 .984 .938 .734 .891

III .625 .906 .875 .625 .758

Means for Cognitive Levels are presented in Table 4 above. It had 
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been expected that Arrangement I would be the easiest for all Ss and 

that Arrangement II would involve a higher degree of cognitive acqui­

sition. Complete acquisition of the cognitive plural rule would be 

shown by the conjunction of success on Arrangements II and III. It 
was predicted that this would appear prior to linguistic control of 

the plural rule. The lack of significant differences between Cogni­

tive Levels within Age Groups II and III supported this prediction. 

Age Group I did not respond in the expected manner, however. For this 

Age Group it had been predicted that Arrangement I would be the easiest, 

followed by Arrangements II and III in descending order. This prediction 

was based on the expectation that Age Group I had an incomplete grasp of 

the cognitive plural concept. Instead, Arrangement II was significantly 
higher than both Arrangements I and III (T=3.137, df 7, p(02; T=2.508, 

df 7, IV05).

Linguistic Task Types

Comprehension and Production. A three factor repeated measures 

analysis of variance was computed with Age, Sex, and Task Type being 

the main factors. The three measures of Task Types were Cognitive 

Task, Linguistic Production Task, and Linguistic Comprehension Task. 

The main effects of Age and Task Type were significant; Age (F=32.375, 
df 3, p(.Ol). Task Type (F=25,667, df 2, pf.01). The interaction of 

Age and Task Type was also significant (F=ll.708, df 6, p C01).
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TABLE 5

Mean Proportion Correct for Cognitive, Production, & Comprehension Tasks
AGE GROUP 

I
AGE GROUP 

II
AGE GROUP 

III
AGE GROUP 

IV

COGNITIVE 
TASK .774 .930 .922 .750

PRODUCTION 
TASK .156 .525 .813 .850

COMPREHENSION 
TASK .131 .644 .869 .863

It had been predicted that comprehension of the plural would precede 

production of the plural in the younger age groups, and that all groups 

would show higher mean comprehension scores than production scores. This 

prediction was not completely supported by the data. There were no sig­

nificant differences within Age Groups I, III, and IV on the Comprehen­

sion and Production Tasks. Only Age Group II scored significantly higher 
on the Comprehension than the Production Task (T=2.54, df 14, p<.02).

Plural Marking Type. A four factor repeated measure analysis of 

variance was computed on the linguistic data. The four main factors were 
Order of Task Presentation, Age, Linguistic Mode, and Morphemic/Syntactic 

Marking. Task Presentation referred to the order of presentation of the 

items with either the morphemic marking alone being presented first or 

those with the addition of the marked number modifier being presented 

first. Age consisted of the four basic Age Groups. Linguistic Mode 
consisted of the Production and Comprehension measures. Morphemic/Syn­

tactic Marking consisted of either the marked number article or the 

suffix ”s" or "0". Significant effects were found for the main factors 
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of Age (F=36.139 df 3, p(.Ol) and Morphemic/Syntactic Marking (F=40.647 

df 1, p<,01). No significant effects were found for the main effects 

of Order of Presentation, and Linguistic Mode. Significant interaction 

effects were found for Age, and Morphemic/Syntactic Marking (F=9.059, 

df 3, p<.01). Mean proportions for Morphemic/Syntactic Markings by age 

are given in Table 6 below.

Mean Proportions for Morphemic/Syntactic Markings

TABLE 6

AGE GROUP 
I

AGE GROUP 
II

AGE GROUP 
III

AGE GROUP 
IV

MARKED NUMBER 
MODIFIER .113 .719 .938 .969

"s" OR "0" .169 .463 .756 .763

T-tests computed for Morphemic/Syntactic Markings showed that the use of 
the modifier "two" or "a" contributed significantly to S's ability to use 

the linguistic plural correctly (T=4.81, df 31, p(.Ol). This finding 

supports Bloom's statement (1970) that the "one" "more than one" distinc­

tion is basic to plural usage. Significant results were obtained when 

the number marked article was used for: Age Groups II (T=9.951, df 7, p< 

.001), III (T=4.662, df 7, p<.01), and IV (T=3.044 df 7, pC02).

Vocabulary Item Type. A three factor analysis of variance with re­

peated observations on the last two factors (Winer, 1971) was computed 

with Age, Word Type, and Morphemic/Syntactic Markings being the main 

factors. Statistical significance was found for the main factors of Age 
(F=34.32, df 3, p<.001), Word Type (F=28.00, df 1, p<.01), and Morphemic/
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Syntactic Markings (F=42.679, df 3, p{.001). Mean scores for nonsense 

and regular vocabulary words by age are shown below in Table 7.

TABLE 7

Mean Proportions for Nonsense and Regular Vocabulary Words 
AGE GROUP AGE GROUP AGE GROUP AGE GROUP 

I II III IV

.138 .350 .725 .750

.146 .654 .887 .913

NONSENSE 
WORDS

REGULAR

Control over plural usage with familiar words was significantly higher 

for Age Group II (T=4.866, df 7, p<.01), Age Group III (T=2.644, df 7, 

pC05), and Age Group IV (T=3.785, df 7, p<.02). The differences in Age 
Group I's use of the plural with nonsense and regular vocabulary words 

was negligible and not significant.
The interaction of Morphemic/Syntactic Markings and Word Type did 

not reach statistical significance. These results were not in accordance 

with what previous analysis of the literature (Berko, 1958) would have led 

E to expect. The effect of the use of the number marked modifier was 
very strong. This being so, it should have aided Ss use of the plural 

with nonsense words, especially in the older age groups. Although the 

trend is in the expected direction, see Table 7, the effect seems to have 

been masked by a combination of limited trial numbers and strength of the 

nonsense word effect.



DISCUSSION

Cognitive Task 
Linguistic Task

.0 ______________ _ ____________ ___ ____________________________
I II HI IV

AGE GROUP
Figure 1 Mean proportion correct for cognitive and linguistic tasks

The hypothesis that acquisition of the cognitive plural schema 

preceded acquisition of the linguistic plural, which had its theoret­

ical basis in Piaget’s concept of intellectual development, was sup­
ported by the data. As seen in Figure 1, Age Groups I and II, which 

included children from 1% to 2% years of age, showed a much higher 

degree of success on the Cognitive Task than on the Linguistic Task, 

their linguistic scores revealing a very low level of linguistic plural 

acquisition. All individuals in these Age Groups were more successful 

on the Cognitive than on the Linguistic Task (see Table 8) As the
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TABLE 8

Proportions Correct for Individuals on Cognitive and Linguistic Tasks

1 2
AGE GROUP I

83 4 5 6 7

COGNITIVE 
TASK

LINGUISTIC 
TASK

1.000

.000

.813

.025

.563

.100

.938

.475

.500

.200

.500

.125

.938

.200

.938

.025

AGE GROUP II

COGNITIVE 
TASK

LINGUISTIC 
TASK

1.000

.750

1.000

.800

1.000
.150

.813

.475

.938

.575

.813

.550

.938

.575

.938

.800

COGNITIVE ' 
TASK 

LINGUISTIC
TASK

AGE GROUP III
.875

.800

1.000

.800

1.000

.825

1.000

.875

1.000

.850

.938

.950

1.000

.875

.563

.750

AGE GROUP IV

COGNITIVE 
TASK

LINGUISTIC 
TASK

.688

.850

.750

.975

.750

.825

.563

.950

.563

1.000

1.000

.800

1.000

.700

.688

.775

cognitive scores leveled off in the older groups, indicating a stable 

acquisition of the schema, the linguistic scores rose and equaled them 

so that the differences between the cognitive and linguistic tasks for 

Age Groups III and IV were non-signifleant.

It is interesting to note that Age Group IV, the oldest group, actu­

ally showed a reversal of direction, with six out of eight Ss doing slight­
ly better on the Linguistic than the Cognitive Task. Although the dif­

ferences in tasks were non-signifleant as has been previously stated, this 

reversal might indicate that once complete intellectual control of both
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the cognitive and linguistic modes has been established, the linguistic 

system may be the preferred mode of operation. This has been suggested 

by Bruner (1964) in his attempt to integrate Piagetian theory with the 

mainstream of American cognitive and linguistic research. However, 

based on the data at hand, this is purely speculative and can only indi­

cate that further research is needed. ■

It had been expected that each age group would show an increase in 

the ability to handle both the Cognitive and the Linguistic Tasks, with 

the tasks becoming equal at about the age of 3 years. This prediction 
was based on Piaget's descriptions of the progressive acquisition of 

object permanence (1963) and class concept (1963), and on literature 

analysis which showed that the linguistic plural rule was acquired pro­

gressively with complete rule acquisition (except for phonetic variations) 

not occurring until the age of three years. Although the data confirmed 

this prediction for the linguistic plural acquisition, it did not confirm 

it concerning the acquisition of the cognitive plural concept. The 

youngest Ss (Age Group I), did almost as well on the cognitive task as 

the older groups, the overall similarities on the performance data sug­

gesting that all Ss were equally in control of the cognitive plural schema. 

Unlike the linguistic plural data, the cognitive plural data indicate an 
"all or nothing" schedule of acquisition.

Although the cognitive data do not contradict the main hypothesis 

that the cognitive plural is acquired before the linguistic plural, the 
seeming differences in the modes of acquisition of the two tasks weaken 

the theoretical supposition that both cognitive and linguistic concepts 

can be explained by one unified theory of intellectual development as has 

been proposed by Piaget (1963). However it may have been that the lack 
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of differences in the cognitive performance of the age groups lay in the 

construction of the study. Three possible methodological explanations 

may have obscured the differential abilities of the children to handle 

the cognitive task: a) if the task had been administered to children 
even younger than 1% years of age, perhaps the expected differentiations 

would have been found; b) the figures used in the task may have been so 

overly familiar that the predicted idiosyncratic decalage, indicative of 

a symbolic stage, was not manifested; c) the difficulty of the criterion 

task may have created a highly selective group of Ss and enhanced the 

possible success of those Ss finally chosen for the study, especially Ss 

in the youngest age group.
An examination of possible causes for the similarities in performance 

of Age Group I and Age Group IV, the youngest and the oldest, offers an­

other explanation for the lack of predicted differentiation between Age 

Groups on the Cognitive Task. E noticed in administering the task that 

the youngest children were completely engrossed in the experimental game. 

Even those who became physically restless and tired continued to enjoy 

the game playing situation. Once these Ss* cooperation had been elicited, 

they generally found the game interesting and challenging. This was not 

true for the oldest children. E noticed that Age Group IV seemed to be 

going through the motions as quickly as possible. Although they were 

cooperative, the requirement of simplicity in the task which was imposed 

by the age levels spanned, obviously caused some boredom. Thus with Age 

Group I, one sees the results of a highly motivated group of children and 

with Age Group IV one sees the results of bored Ss, the differences in 

motivational levels obscuring functional differences. Another interesting 

possibility is that the high degree of motivation in Age Group I may have 
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actually caused further expansion of the cognitive plural concept in 

these Ss during the course of the experiment. Support for this idea 

is found in Bell's study (1970) in which it was found that motivation 

was the factor behind the decalage evidenced in the early acquisition 

of person permanence as opposed to object permanence.

Data from the different pictorial arrangements, intended to ascer­

tain the degree of acquisition of the cognitive plural concept, also do 
not support the "all or nothing" description of cognitive acquisition. 

Although E predicted otherwise, based on the idea that discrimination 

of two different objects would be easier than the discrimination between 

one and two occurrences of the same object, the results of the computa­
tions dealing with Cognitive Task Type indicate that the plural which 

involved repeated presentations of the same object, Arrangement 1% was 

easier for the younger Ss to handle cognitively than that which involved 

one object versus two different objects, Arrangement I. This may have been 

due to the concentration of the Ss on the repetitious plural prior to their 

acquiring control of the entire concept, due to the saliency of the devel­

oping schema. It is also in keeping with the formulation of the develop­

ment of class concept as outlined earlier in this study, in which it was 

pointed out that the noting of similarities may be the first step in the 
acquisition of the concept of class and basic to the development of the 

plural. That the entire plural schema has not been acquired is evidenced 

by the drop in scores from Arrangement II to Arrangement III. The latter 

necessitated discrimination of the plural from objects presented in two 

groups of two objects each and required Ss to be able to handle both simi­

larities and differences at the same time.

Although the data from Ss in Age Group IV do not fit this explanation
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(they did well on Arrangement I and did poorly on the other two arrange­

ments) , this may have been because the Ss in Age Group IV were no longer 

in the acquisition phase of plural development. Saliency of a particu­

lar step in development was no longer relevant and they functioned in a 

manner similar to that of an adult and more similar to that predicted by 

E. If they were bored, as discussed earlier, it would seem that their 

attention was low and that they showed success only on those tasks which 

could be accomplished with minimal involvement.

Linguistically, Age Group I's use of the plural seemed to be either 

very personal, indicating idiosyncratic symbolic usage as predicted by 

Piagetian theory, or random. John, for example, gave the incorrect 

response of "ball, a ball, ball" when presented with a Stimulus Card 

with two balls on it but said "keys" when a key ring with only one key 

was shown to him. His linguistic use of the plural "s" was typical in 

that it was integral only with specific words. The fact that neither 

linguistic mode, plural marking type, nor vocabulary item type had any 

effect on correct scores for this group is further indication that the 

plural at this stage is not yet a de-centered sign.

Also typical of this stage was Ss’ ability to imitate the plural 
indicating perception of the morpheme and readiness to use it. This 

was especially evidenced in the Production Task where the vocabulary 

item with a number marking was given to S and S was then asked to give 
the appropriate response. In several children, almost all errors were 

explained by their imitation of E’s pronunciation of the vocabulary 

item. Their imitation of the Morphemic/Syntactic Marking obviously 
had no significance to them even though it was produced by them. These 

observations were in keeping with those made by Brown, Cazden, and Bellu-
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gi (1968).

Age Group II's linguistic scores were significantly higher than 

those of Age Group I, indicating a growing grasp of the linguistic 

plural. As these Ss carried out the Cognitive Task, they further 

demonstrated their increase in linguistic plural ability. For example, 

three out of the eight children in Age Group II spontaneously labeled 

the figures on the boxes, e.g., "a apple", "two apples".

An interesting phenomenon in this age group was the occurrence of 

grammatical practice similar to that discussed by Weir (1962). This 

practice was seen in Mike's complex response to the Stimulus Card in­

tended to elicit the singular of "cat". His initial response was wrong, 

perhaps imitative of E, "kitty cats". However, he followed this with, 

"a kitty cat, a kitty cats, one two kitty cats". Since his cognitive 

score indicated he was in control of the plural cognitively, he seemed 

to be attempting to focus and fit the sign system available to him to 

his cognitive schema.
Further inspection of the responses of this group showed partial but 

incomplete linguistic plural acquisition in many of the Ss. These chil­

dren could go from the singular to the plural, e.g., given "cat" they 

could add the "s" but not from the plural to the singular, e.g., given 

"cats" or "two cats" they could not produce "cat". If reversibility is 

essential to the complete acquisition of the linguistic plural as hypo­

thesized, it seems that these Ss' inability to use the linguistic plural 
correctly is linked to their, as of yet, incomplete acquisition of class. 

Further research in this direction is suggested by the study.

Finally, Age Group II, not yet very successful in its control of 

linguistic plural usage, showed a significant difference between its

i
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plural usage with regular and nonsense word items. These 2 to 2% year 

old children were successful mainly on familiar vocabulary items. These 

data give strong support to Piaget's theory of intellectual development 

which states that idiosyncratic symbolic acquisition precedes the use of 

decentered signs. This difference extended to the older groups also and 

suggests that complete control of the plural is not achieved even by the 

age of 3% years. The usg of nonsense cognitive figures would be necessary 

if one were to explore these results further.
Age Group III did very well on the linguistic task. These children's 

control of the plural, both to and from the singular construction was ex­
cellent except on nonsense words, indicating that reversibility had been 

acquired but that the de-centration process, the change from the symbol to 
the sign, was not yet complete. The most salient characteristic of this 

group was its linguistic consciousness. Fox example, when Elizabeth was 
asked during the Comprehension Task to choose the card with "the ball" on 

it, she wisely said, "They all have 'the ball' on it". Pointing to the 
figures on the two cards before her, she said, "Here's the ball, here's 

the ball, here's the ball, but you want the card with 'one ball1 on it." 

The language system per se seemed to be very much in focus in her environ­

ment.

The children in the oldest age group, Age Group IV, talked incessantly 
during the Cognitive Task and spontaneously labeled the figures on the 

boxes. It seemed that they were using linguistic cues in a mediation 

process to help them solve the cognitive problem. This new dependency 

on linguistic cues may have indicated a switch in the preferred mode of 

operation. The acquisition of linguistic signs may not have been com­

pletely acquired yet ; however,their position in this netherland of tran-
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sition may in part explain their decline on the Cognitive Task. This 

transition stage suggests further research and perhaps a reformulation 

of Piagetian theory in accordance with suggestions made by Luria (1961) 

who hypothesized that the child used labels profered by the mother to 

organize his perceptions.

Conclusion

Results of this study demonstrated that children possess a cognitive 

plural schema before they possess the linguistic pluralization rule, that 

an increase in the strength and generality of the cognitive rule preceded 

an increase in the use of the linguistic plural. This evidence was taken 

as being consistent with the basically Piagetian formulation that language 

has its basis in cognitive thought which is interactive with the environ­

ment (Bloom, 1970; Ferreiro, 1971; Nelson, 1970; Piaget, 1967; Sinclair, 

1968). The data lent further support to Ferreiro (1971) and Sinclair 

(1968) who have suggested that it is the laws of cognitive development 
which allow children to make inferences about the language they hear and 

that linguistic rules are acquired in this way. Thus, although the visual 

ability to perceive the complexities of the plural are well developed in 

the child by three months of age (Woodruff, 1972), the ability to use the 

linguistic noun plural is not well established until at least three years 

of age. The process of intellectual development, especially the acquisi­

tion of object permanence and the concept of class as described by Piaget 
and elaborated upon in the introduction to this study, best describes the 

process which links perception and its linguistic expression, that process 

which makes up the interaction between the child and the environment. The 

evidence from this study was in direct contradiction to the view which has 

sometimes been attributed to Chomsky and his followers that linguistic
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rules are innate and uniquely programmed to develop in ways unrelated to 
the child's general intellectual development (Chomsky, 1957; Katz, 1966; 

McNeill, 1970).

The change in direction of the cognitive-linguistic relationship in 
the oldest group of children in this study suggested that there is a 

stage of transition in which the linguistic mode becomes the preferred 

mode for the child's interaction with the environment and that it occurs 

at a time when both the cognitive and linguistic schemas have become 

equally established. It is interesting to speculate that it is perhaps 

possible that,given certain cognitive foundations, children can acquire 

as a whole the language system which includes rules that might not yet 
have been mastered on the cognitive level. Using Piaget's concept of 

decalage it could be argued that decalage exists across modes of intel­

lectual functions as well as within modes.

This elaboration of Piagetian theory as proposed by E is in keeping 

with that suggested by Riegel (1971). Riegel has proposed a dialectical 

interpretation in which both the organism and the environment are active 

participants in a two-way interactive process. The results of this study 

lend support to this theory of dialectical process in that language, a 

social sign system, is seen not only as an acquired object as in tradi­

tional Piagetian thought, but also as an active system of its own, an 
integral part of the complex environment which the organism relates to by 

way of intellectual functioning. As part of the environment, language 

forces the organism to accommodate and becomes a catalyst in the growth 

process. The process of intellectual functioning is thus changed by the 

system with which it becomes capable of interacting.



APPENDIX A

Cognitive Arrangement 1

Score Configuration Comments

bird bird bird girl 
SE

fish 
s

fish balloon 
E

cat dog 
SE

dog

elephant elephant 
E

elephants 
s

butterfly 
s

butterfly butterfly 
E

ball ball 
SE

ball

truck truck 
E

truck 
s

cat fish 
SE

cat cat

apple apple apple 
SE

house house 
S

house boat 
E

flower balloon 
E

flower flower 
s

girl ball 
E

girl 
s

face face 
SE 
tree tree 
s

face

tree 
E

elephant elephant boat
SE

car car 
E

car 
s

54
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Cognitive Arrangement 2

Score _______Configuration Comments

boat 
E

boat balloon 
s

face face face 
SE

fish 
SE

fish balloon

house house house
E s
flower cat flower

ES

tree fish tree tree 
SE

butterfly 
SE

butterfly butterfly

truck truck truck ball
E s

bird bird bird
SE

girl girl 
SE

girl

car car 
SE

car elephant

apple apple apple
s E

ball boat ball ball
s E

dog car dog
s E

elephant elephant elephant
E s
cat cat cat
s E
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Linguistic Arrangement 1
STIMULUS HAND RESPONSE

Production —

PIPE sing R __

HOUSE plural R __
■■

TREE sing. L __
' —

FISH plural L __
■■■■ ——

FACE plural L __

DILL sing. R __

GIRL sing. L __---------------------------—------

HICK sing. R __
II - --------------------

CAR plural R __
I" I —

CAT plural R __-------------------------------- -—.

CompreHension

DOG plural R __
-

LAT sing. R __
I 1 ' ■■

ELEPHANT plural L __

WUG sing. R __
■ ■■■■ ■ ■ 1 ■ II ■ ■

BALL plural L __
.........-

TRUCK sing. L __
■ — ......

BOAT plural L __—
FLOWER sing. L __

BALLOON sing. L __
... .. ........  ■■ I "1 II

WEN plural R
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Linguistic Arrangement 2

Production
STIMULUS HAND RESPONSE

CAT plural R __
1" 1 I ! I »

FISH sing. L __ .................

FACE sing. L __

GIRL plural L __

ELEPHANT plural L __...........—
WUG sing. L __

BOAT plural R __
— । ■ ' ' '

DILL sing. R __

CAR plural R __
< ...........................— ’

HOUSE sing. R __
■ ' ................. I' ‘ ‘ ‘

Comprehens ion

TRUCK sing. t __

BALLOON plural R __

TREE plural L __

PIPE plural R __
■' । ■■■■

DOG ' plural R __
II— ■■■ '

HICK sing. L __
. . . ' ' । - -

WEN sing. R __
. — । —! II —

FLOWER plural L __ * ‘

BALL sing. R __

LAT sing. R __



APPENDIX B

TABLE B.1
" Analysis of Variance

of Task Type for Sex and Age Based on Total Responses Possible

SOURCE OF VARIATION SS df MS F
Sex .003 1 .003 1
Age 1.644 3 .548 21.92**
Sex X Age .018 3 .006 1

Task Type .898 1 .898 34.359**
Sex X Task Type .005 1 .005 1

Age X Task Type 1.241 3 .414 15.922**
Sex X Age X Task Type .080 3 .027 1.039

TABLE B.2

of Task Type for Sex
Analysis of Variance 
and Age Based on Total Responses Attempted

SOURCE OF VARIATION SS df MS F
Sex .001 1 .001 1
Age 1.207 3 .402 28.71**
Sex X Age .030 3 .010 1

Task Type .518 1 .518 24.667**
Sex X Task Type ........ .001..... .. 1 - ... .001 ... 1
Age X Task Type .644 3 .215 10.238**
Sex X Age X Task Type .158 3 .053 2.52

1 Task type= cognitive, linguistic 
** Pt-01
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TABLE B.3

Analysis of Variance 
for Cognitive Levels’ by Age and Sex Based on Total Responses Possible

SOURCE OF VARIATION SS df MS F

Sex .000 1 .0 0.0

Age .927 3 .309 3.55*

Sex X Age .189 3 .063 1

Cognitive Levels .278 2 .139 6.04**

Sex X Cognitive Levels .023 2 .012 1

Age X Cognitive Levels .558 6 .093 4.04**

Sex X Age X Cognitive Levels .091 6 .016 1

TABLE B.4

Analysis of Variance
for Cognitive Levels' by Age and Sex Based on Total Responses Attempted

SOURCE OF VARIATION SS df MS F

Sex .008 1 .008 1

Age .941 3 .314 4.758**

Sex X Age .312 3 .104 1.576

Cognitive Levels .248 2 .124 5.67**

Sex X Cognitive Levels .024 2 .012 1

Age X Cognitive Levels .539 6 ,U90..... . gy7^^*....

Sex X Age X Cognitive Levels .128 6 .021 1

1 Cognitive Levels= Arrangement 1, II, III
* p <.05
** p<.01
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TABLE B.5

Analysis of Variance
for Task Type by Sex and Age Based on Total Responses Possible

SOURCE OF VARIATION SS df MS F

Sex .00 1 .00 0.0

Age 3.884 3 1.295 32.375**

Sex X Age .021 3 .007 1

Task Type 1.233 2 .616 25.667**

Sex X Task Type .026 2 .018 1

Age X Task Type 1.688 6 .281 11.708*  **

Sex X Age X Task Type .131 6 .022 1

TABLE B.6

Analysis of Variance 
for Task Type by Sex and Age Based on Total Responses Attempted

SOURCE OF VARIATION SS df MS F
Sex .006 1 .006 1
Age 2.681 3 .894 22.92**

Sex X Age .027 3 .009 1

Task Type .790 2 .395 14.107**

Sex X Task Type .020 2 .010 1 .

Age X Task Type .939 6 .157 5.607**
Sex X Age ' X Task Type' " - ' - : ' ■ ■ .304 ... .-6---- __ 064___ 2.286

* p<.05
** p <.01

Task Type= cognitive, production, comprehension
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TABLE B.7
Analysis of Variance for Linguistic Mode and Morphemic/Syntactic 

Marking by Order of Presentation & Age Based on Total Responses Possible

SOURCE OF VARIATION SS df MS F

Order of Presentation .005 1 .005

Age 10.949 3 3.65 36.139**

Order of Presentation X Age .044 3 .015 1

Linguistic Mode .025 1 .025 1

Order of Presentation X 
Linguistic Mode .012 1 .012 1

Age X Linguistic Mode .089 3 .030 1.035

Order of Presentation X Age X 
Linguistic Mode .061 3 .020 1

Morphemic/Syntactic Marking .691 1 .691 40.647**

Order of Presentation X 
Morphemic/Syntactic Marking .011 1 .011

Age X Morphemic/Syntactic Marking.463 3 .154 9.059**

Order of Presentation X Age X 
Morphemic/Syntactic Marking .032 3 .011 1

Linguistic Mode X
Morphemic/Syntac tic Marking .025 1 .025 2.273

Order of Presentation X Linguistic 
Mode X Morphemic/Syntactic Marking.045 1 .045 4.091

Age X Linguistic Mode X 
Morphemic/Syntactic Marking .021 3 .007 1

Order of Presentation X Age X 
Linguistic Mode X Morphemic/ 
Syntactic Marking .032 3 .011 1.00

** p<.01
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TABLE B.8
Analysis of Variance for Morphemic/Syntactic

Marking by Age and Word Type Based on Total Responses Possible_____

SOURCE OF VARIANCE SS df MS F

Age 9.986 3 3.329 34.32***

Word Type .812 1 812 28.00* ** ***

Age X Word Type .351 3 .117 4.034*

Morphemic/Syntactic Marking .614 1 .614 7.580*

Age X Morphemic/Syntactic 
Marking 10.37 3 3.457 42.679***

Word Type X Morphemic/ 
Syntactic Marking .010 1 .010 1

Age X Word Type X 
Morphemic/Syntactic Marking .063 3 .021 1

* p<.05

** p<.01

*** p<,001



BIBLIOGRAPHY

Babska, Z. The formation of the conceptions of identity of visual char­
acteristics of objects seen successively. European Research: Mono­
graphs of the Society for Research in Child Development, Vol. 33, 
No. 1, 1968.

Bar-Adon, A. Primary syntactic structure in Hebrew child language. In 
A. Bar-Adon and W. Leopold (Eds.), Child Language, New Jersey: 
Prentice-Hall, 1971, 433-472.

Bell, S. The development of the concept of objects related to infant­
mother attachment. Child Development, Vol. 41, No. 2, 1970, pp. 291­
311.

Beilin, H., Kagan, J. Pluralization roles and the conceptualization of 
number. Developmental Psychology, 1969, Vol. 1, No. 6, 697-706.

Berko, J. The child's learning of English morphology. Word, Vol. 14, 
1950, 159-177.

Bev.er, T. G. Discussion. In R. Huxley and E. Ingram (Eds.) Language 
Acquisition: Modes and Methods, New York: Academic Press, 1971.

Bloom, L. Language Development. Cambridge: M.I.T. Press, 1970.

Bloomfield, L. Language. New York: Holt, Rinehart & Winston, 1933.

Braine, M.D.S. The ontogeny of English phrase structure: the first 
phase. Language,Vol. 39, 1963, 1-13.

Brown, R. Language and Categories. In Bruner, J. S. et al. A Study of 
Thinking. John Wiley and Sons, 1956, 247-312.

Brown, R., Bellugi, U. Three processes in the child's acquisition of syn­
tax. Harvard Educational Review, 1964, 133-151.

Brown, R., Fraser, C. The acquisition of syntax. In U. Bellugi and R. 
Brown (Eds.) Language Acquisition: Monographs of the Society for 
Research in Child Development, Vol. 29, No. 1, 1964, 43-79.

Brown, R., Cazden, C., Bellugi, U. The child's grammar from I to III. In 
J.P. Hill (Ed.) Minnesota Symposium in Child Psychology, Vol. II, 
Minneapolis: University of Minnesota Press, 1968, 28-73.

Bruner, J.S. The course of cognitive growth. American Psychologist, 19, 
1964, 1-15.

Carroll, J. Language development. In A. Bar-Adon and W. Leopold (Eds.), 
Child Language, Englewood Cliffs: Prentice-Hall, 1971 from H. 
Chester (Ed.), Encyclopedia of Education Research, 1961.

63



64

Cazden, C. The hunt for the independent variable. In R. Huxley and E. 
Ingram (Eds.), Language Acquisition: Modes and Methods, New York: 
Academic Press, 1971, 41-48.

Chomsky, N. Syntactic Structures. The Hague: Mouton, 1957.

Church, J. Methods for the study of early cognitive functioning. In 
R. Huxley and E. Ingram (Eds.), Language Acquisition: Modes and 
Methods, New York: Academic Press, 1971, 175-192.

Dale, P. Language Development. Hinsdale: Dryden Press, 1972.

Davis, E. A. The development of linguistic skill in twins, singletons 
with siblings, and only children from age five to ten years. Inst 
Child Welfare Monograph Ser., No. 14, Minneapolis : University of 
Minnesota Press, 1937. Cited in Miller, G. Language and Communica­
tion, New York: McGraw-Hill, 1951.

Ervin, S., Miller, W. Language development. Yearbook of the National 
Society for the Study of Education, 62, Part 1, 1963, 108-143.

Ervin, S. M. Imitation and structural change in children's language. In 
E. H. Lenneberg (Ed.), New direction in the study of language, Cam­
bridge : M.I.T. Press, 1964, 163-189.

Ervin-Trip, S. Social background of verbal skills. In R. Huxley and E. 
Ingram (Eds.), Language Acquisition: Modes and Methods, New York, 
Academic Press, 1971, 29-36.

Ferreiro, E. Temporal relationships in language. International Journal 
Of Psychology, Vol 6, No. 1, 1971, 39-77.

Flavell, J. H. The Developmental Psychology of Jean Piaget. Princeton: 
Van Ncstrand, 1963.

Gibson, E. J. Development of perception. In J. C. Wright and J. Kagan 
(Eds.), Basic Cognitive Processes in Children. Monograph of the 
Society for Research in Child Development, 28 (2, Whole No. 86), 
1963, 5-32.

Hymes, D. Competence and performance in linguistic theory. In R. Huxley 
and E. Ingram (Eds.), Language Acquisition: Modes and Methods, New 
York: Academic Press, 1971, 3-23.

Ingram, E. The requirement of model users. In R. Huxley and E. Ingram 
(Eds.), Language Acquisition: Modes and Methods, New York: Academic 
Press, 1971, 147-151.

Inhelder, B. Memory and intelligence in the child. In D. Elkind and J. 
Flavell (Eds.), Studies in cognitive development, New York: Oxford 
University Press, 1969, 337-364.



65

Jenkins, J. J., Palermo, D. Mediation processes and the acquisition of 
linguistic structure. In U. Bellugi and R. Brown (Eds.), The Acqui­
sition of Language. Monographs of the Society for Research in Child 
Development, 29, 1, 1964, 141-169.

Kagan, J. Acquisition and significance of sex typing and sex-role identity. 
In M. L. Hoffman and L. W. Hoffman (Eds.), Review of child development 
research, Vol. 1, New York: Russell Sage Foundation, 1964.

Katz, J. J. The philosophy of language. New York: Harpur & Row, 1966.

Klima, E., Bellugi, V. Syntactic regularities in the speech of children. 
In J. Lyons and R. J. Wale (Eds.), Psycholinguistic papers, Edinburgh: 
University Press, 1966, 183-208.

Lennenberg, E. H. Biological foundations of language. New York: Wiley, 
1967.

Luria, A. R. The role of speech in the regulations of normal and abnormal 
behavior. New York: Linwright, 1961.

Martin, W., Merabian, A. Plagetian measure of cognitive development for 
children up to age two. Journal of Psycholinguistics Research, Vol. 
1, No. 1, 1971, 113-126.

McCarthy, D. The language development of the preschool child. Inst. 
Child Welfare Monograph Ser., No. 4, Minneapolis: University of 
Minnesota Press, 1930. Cited in G. Miller, Language and communi­
cation, New York: McGraw-Hill, 1951.

McCarthy, D. Language development in children. In L. Carmichael (Ed.), 
Manual of child psychology, (2nd ed.), New York: Wiley, 1954, 492­
630.

McCawley, J. D. The role of semantics in a grammar. In E. Bach and R. 
Harms (Eds.), Universal in linguistic theory, New York: Holt, 
Rinehart and Winston, 1968, 125-170.

McNeill, D. The creation of language. In J. Lyons and R. J. Wales (Eds.) 
Psycholinguistic papers, Chicago: Aldere Publishing Co., 1966, 
99-134.

McNeill, D. Language before symbols : very early children’s grammar. 
Interchange, 1 (3), 1970, 127-133.

McNeill, D. The Acquisition of language. New York: Harper and Row, 1970.

McNeill, D. Reply to Nelson. Interchange, Vol. 2, No. 3, 1971, 94-98.

Merabian, A., Williams, M. Piagetian measure of cognitive development for 
children up to age two. Journal of Psycholinguistic Research, Vol. 1, 
No. 1, 1971, 113-126.

Mehler, J. Discussion. In R. Huxley and E. Ingram (Eds.) Language acqui­
sition: modes and methods. New York: Academic Press, 1971.



66

Menyuk, P. Syntactic structure in the language of children. Child 
Development. 34, 1963, 407-422.

Menyuk, P. Sentences children use. Cambridge: M.I.T. Press, 1969.

Miller, G. A. Language and communication. New York: McGraw-hill, 1951.

Miller, W., Ervin, S. The development of grammar in child language. In 
V. Bellugi and R. Brown (Eds.), The Acquisition of Language: Mono­
graphs of the Society for Research in Child Development. 29 (1, 
Whole No. 92), 1964, 9-34.

Nelson, K. The cognitive basis of early speech; a reply to McNeill. 
Interchange, Vol. 2, No. 3, 1971, 71-94.

Osgood, C. E. On understanding and creating sentences. American Psycho­
logist, 18, 1963, 735-751.

Piaget, J. The construction of reality in the child. New York: Basic 
Books, 1954.

Piaget, J. Plays, dreams and imitation in childhood. New York: Norton, 
1951, 1962.

Piaget, J. The origins of intelligence in children. New York: Norton, 
1953, 1963.

Piaget, J. The language and thought of the child. New York: Meridian 
Press, 1949, 1955, 1967.

Piaget, J. Six psychological studies. New York: Random House, 1967.

Reese, J. Comments and conclusions. In U. Bellugi and R. Brown, (Eds.), 
The acquisition of language. Monographs of the Society for Research 
in Child Development, Vol. 29, No. 1, 1964.

Riegel, K. Developmental psychology and society: some historical and eth­
ical considerations. Working Paper Number 5; Center for Research on 
Conflict Resolution History of Science Program. University of Mich,

Roberts, G. Some effects of object labels and object permanence and the 
preference for objects in 18 to 22 month-old infants. Unpulished 
dissertation, Purdue University, 1971.

Schlesinger, I. M. Production of utterances and language acquisition. 
In D. Slobin (Ed.), The ontogenesis of grammar, New York: Academic 
Press, 1971, 63-102.

Schlesinger, I. M. A note on the relationship between psychological and 
linguistic theories. Foundations of Language, 3, 1967, 397-402.

Sinclair, H. Sensorimotor action schemes as a condition of the acquisition 
of syntax. Unpublished paper, University of Geneva, 1968.



67

Sinclair, H, Developmental psycholinguistics. In D. Elkind and J. H. 
Flavell (Eds.), Studies in cognitive development, New York: Oxford 
University Press, 1969, 315-366.

Sinclair de-Zwart, H. The transition from sensory-motor behavior to sym­
bolic activity. Interchange, Vol. 1, No. 3, 1970, 114-126.

Skinner, B. F. Verbal behavior. New York: Appleton-Century-Crafts, 1957.

Slobin, D. Psycholinguistics. Glenview: Scott, Foresman, 1971.

Smith, M. Relation between word variety and mean letter length of words 
with chronological and mental ages. Journal of Genetic Psychology. 
1, 1957, 27-43.

Staafc^ A. W. Human learning. New York: Holt, Rinehart, & Winston, 1964.

Velten, H. V. The growth of phonemic and lexical patterns in infant 
language. Language, 19, 1943, 281-292.

Vetter, H. Theories of language acquisition. Journal of Psycholinguistic 
Research. Vol. 1, No. 1, 1971, 31-62.

Weir, R. H. Language in the crib. The Hogue: Mouton, 1962.

Winer, B. J. Statistical principles in experimental design. New York: 
McGraw-Hill, 1971.

WoodruS, M. Observation on the visual acuity of children during the first 
year of life. American Journal of Optometry and Archives of American 
Academy of Optometry, March, 1972, 205-214.


