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CHAPTER I

THE PROBLEM

Background of the Problem
Language development in children has been the focus

of much research for the past fifty years. Early research
had taken the form of longitudinal naturalistic diary
accounts of one or two children (see for example, Jespersen,
1922; Nice, 1925; Smith, 1933, 1935; Davis, 1937; Young,
1941; Lewis, 1957; Templin, 1957). This research had
analyzed speech sound development; it had counted the number
of words in children's active and passive vocabularies; and
it had analyzed the types of words used according to tra-
ditional part-of-speech methods. A number of studies had
used mean length of response both as a way to analyze
linguistic skills and as a predictor of language development.
The direction of research then changed. Linguistic
theory and the growth of the field of psycholinguistics
changed the focus of study to the child's development of
syntactic, semantic, and phonological competence. Investi-
gators began to use the actual responses of the child (his
linguistic performance) to understand what he knows about

his language (his linguistic competence). This new approach



led to descriptive and experimental studies of children and
adults in attempts to describe the processes involved in
understanding and creating sentences. Approaches to the
problem have included perceptual studies, analyses of re-
call of various types of syntactic material, and investi-
gations concerning the types and amounts of linguistic
material which, when varied phonologically, morphologically,
syntactically, or semantically, children and adults are
able to repeat, comprehend, or learn.

Analysis of a sentence presumably involves recovery
of the structural description of the sentence. This theo-
retical structural representation of the sentence indicates
its various syntactic relations (Garrett and Fodor, 1968).
A great deal of recent research has sought to establish the
psychological reality of various linguistic operations, as
well as to show correspondence between formal linguistic
features and various psychological behaviors, such as percep~
tion, learning, and comprehension of the linguistic features.

The study of verbal behavior in children and adults
relies heavily on both theoretical formulations of linguis-
tics and the behavioral applications of psychology.
Chomsky's grammatical theory gave linguists and psycholo-
gists a new framework in which to analyze both the speaker-
hearer's knowledge of his language and his ability to real-
ize this competence in actual linguistic performance. As

Garrett and Fodor (1968) have indicated, the problem for



psycholinguistic theory (and research) is to explain how a
gpeaker uses his competence in linguistic performance.

The literature has presented various accounts of
grammatical learning, including association models and in-
formation theory, most of which go beyond the scope of this
paper. The formulation to be emphasized here is a genera-
tive model as postulated by Chomsky (1957, 1965) and others
(see for example Miller, 1962; Bever, 1968).

The generative model basically includes a phrase
structure grammar which generates a base structure of compo-~
nents on which transformational rules operate to derive the
surface structure. The simplest sentence, derived from the
abstract notion of the kernel sentence, is a simple, active,
affirmative, declarative senténce and includes only obliga-
tory transformations in its derivation. The transformational
history of a sentence, the number of operations needed to
generate the surface structure, and the amount of disparity
between the deep and surface representations of a sentence
give some notion of the syntacfic and semantic complexity
of the sentence.

There have been many changes in Chomsky's original
(1957) formulations in order to deal most effectively with
the regularities and irregularities of English grammar. A
recent analysis of the passive construction, for example,
views this form as being derived directly from deep struc-
ture rather than as a result of a specific passive trans-

formation. Hasegawa (1968) feels that it is more efficient,



and will more adequately account for all cases of passive
construction, to consider the passive form as a special

case of the verb complement construction and to derive it
directly by an obligatory transformation from deep structure.

The literature has also presented deep and surface
structure models of the relationships among sentence types
and the ways to characterize sentence complexity.

| One of the major surface structure approaches is that
of Yngve (1960). This model consists of left-to-right
sequence rules operating in a phrase structure or immediate
constituent framework. Yngve (1960) assumes that phrase
structure can be used as the basis for the model and that
the model should share with human speakers the knowledge
that words are produced one at a time in the proper time
sequence, that is, in left-to-right order.

This model contains four parts: an output device
which prints symbols one at a time in left-to-right fashion:;
a computing register capable of holding one symbol at a
time; a permanent memory in which the grammatical rules are
stored; and a temporary memory in which the immediate re-
sults are stored (Yngve, 1960). The rules are applied by
expansion, with the leftmost constituent always expanded
first and the constituents waiting to be expanded stored in
temporary memory. The output sequence of the mechanism
represents not only the sentence but its constituent struc-

ture as well. The order of symbols in the output is the



order in which the nodes of the tree enter the computing
register. This means expanding the left member of every
constituent first and when the end of a branch is reached
retracing it to the next higher unexpanded right-hand
member .

Yngve (1969) states that although the number of
rules is finite, this device has the desired property of
producing any sentence of an infinite set since certain
rules can be reapplied along the same branch during produc-
tion of a sentence. The complexity of sentences, according
to this model is determined by computing the number of
nodes (branches) that lead to each terminal node of the sur-
face structure tree diagram. The total average of all
these distances is the mean depth of the sentence, which is
a measure of both sentence complexity and the amount of
temporary storage space needed to produce the sentence
(Yngve, 1960).

The model of ¥ngve (1960) has the advantage of handling
analysis of English grammar as well as operating within the
limits of immediate memory span. Studies using this model
have shown that while the model was able to account for a
portion of the results, there was a need to include deep
structure and/or transformational analysis of the material
in order to explain adequately the way subjects process
nonsense material, word classes, and complex sentences.

The model also appears to be particularly inefficient in



handling semantic analysis of sentences and in solving
ambiguities in sur face structure which can be satisfac-
torily solved by deep structure analysis.

A view of sentence generation and sentence complexity
operating within the framework of Chomsky's generative
approach is that of George Miller (1962). Grammar, accord-
ing to Miller (1962), is the psychological foundation for
the combinatorial power of language. It involves the
arrangement of symbols in a novel and useful way. Genera-
tive grammar is defined by Miller (1962) as a way to deal
with the constituent structure of a sentence by applying
rules of formation which permit the rewriting of a basic
axiom until the desif;d sentence is derived.

Miller's (1962) presentation of the relationship
among sentences and of sentence complexity, known as the
"recoding” or "coding" hypothesis, is the basis for the
hypothesis that gpeaker-hearers of a language use a system
for producing complex sentences from simple, active, affirma-~
tive, déclarative (SAAD) sentences in which the simple
sentence is stored in memory with additional footnotes
about further syntactic structure. Miller (1962) feels
that the kernel (SAAD) sentence is the level represented in
memory. Other types of sentences, such as N, PQ, NPQ, are
remembered by supplementing the memory of the kernel sen-

tence with a footnote about additional syntactic structure.



Miller's (1962) model represents the relationships
between the kernel sentence, containing only obligatory
transformations, and those formed by the addition of the
optional transformations of negative, passive, question,
and all combinations of these transformations. He views
the kernel (SAAD) sentence as the simplest containing no
additional footnotes for recoding syntactic structure.
Passive (P), negative (N), and question (Q) sentences are
next in complexity since each involves only one footnote to
the simple sentence in order to transform it. Negative-
passive (NP), negative-question (NQ), and passive-question
(PQ) are more complex in that each involves adding the com~-
bination of two transformations to generate the sentence.
The most complex sentence type in Miller's (1962) model is
the negative-passive-question (NPQ) in that three operations
are needed to transform the SAAD sentence into its final form.

Although George Miller’'s formulation only deals with
the relationship of seven transformations to the kernel form
and to each other, it clearly expresses a relationship of
deep and surface structure. The recoding hypothesis pre-
sents a possible explanation about the way complex sentence
types are stored and processed, an explanation which has

largely been supported by experimental data.

The Pregent Problem
In 1969, Slobin stated that "a major advance with

age is the increasing ability to program longer and more



complex utterances" (Slobin, 1969, p. 10) and that
"increasing sentence-programming span appears to be one
ma jor determinant of the growth in linguistic complexity
with age” (Slobin, 1969, p. ll). Chomsky, in a formal dis-~
cussion of a paper by Wick Miller and Susan Ervin, pointed
out that "the child's ability to repeat sentences and non-
gsentences . . . might provide some evidence as to the
underlying system he is using” (Chomsky, 1964, p. 39).
Elicited imitation has been used by a number of
investigators as a technique for assessing a child's linguis-
tic competence (for example, Brown and Fraser, 1963; Menyuk,
1963b, 1l964a, 1965, 1969; Salzinger, Salzinger and Hobson,
1966; Slobin, 1967, 1968a; Slobin and Welsh, 1968). These
studies, and others to be discussed, present results on
children's ability to correctly repeat adult sentences, as
well as results on the kinds of errors children make in
their attempts to imitate the target sentences. These in-
vestigators recognize the importance of the child's sentence
programming span in determining the ability to correctly
repeat the given sentence. None of the previous studies
controlled the length of sentence nor systematically varied
the type of sentence the children were asked to repeat. It
is therefore difficult to determine whether it was the
length of the sentence, the grammatical complexity of the
sentence, or a combination of these factors which facilitated
or interfered with the child's exact replication of a given

sentence.



Purpose of the Study

The purpose of the present study is to analyze
children's elicited imitations of target sentences which
have been controlled for both sentence length and sentence
complexity. The study will attempt to determine the inter-
action of sentence structure with the child's sentence pro-
gramming span, that is, the relationship of children's
ability to recall sentential material of varying lengths to
his ability to deal with the grammatical structure of those

sentences.

Definitions of Terms

For the purposes of this study, the following
definitions of terms will be used:

Sentence length is defined in terms of the number of

words in the sentence.

Sentence complexity is defined by the relationships

of the seven types of complex sentences to SAAD sentences
as postulated by George Miller (1962). SAAD sentences will
be called Level O complexity; P, N, and Q sentences will be
called Level 1 complexity; NP, NQ, and PQ sentences will be
called Level 2 complexity; and NPQ sentences will be called
Level 3 complexity.

Word is defined as: ". . . any linguistic form con-
sidered to be independent in distribution and meaning and
capable of being written with space on either side"

(Francis, 1958, p. 597).



10

Hypotheses to be Tested
This study will test the following hypotheses§

H,: When sentence length is held constant, children’s
ability to repeat sentences correctly will decrease
as sentence complexity increases;

H2: When grammatical complexity is held constant, chil-
dren's ability to repeat sentences correctly will
decrease as sentence length increases;

H3: Grammatical complexity will exert greater influence
than sentence length on children's ability to
correctly repeat sentences;

H4: The influence of grammatical complexity will be shown
as a hierarchical structure with more correct
repetitions at:

a. Level 0 than Levels 1, 2, or 3
b. Level 1 than Levels 2 or 3
c. Level 2 than lLevel 3;

HS: Length of sentence children can correctly repeat will
increase with age;

H,_: ‘Complexity of sentence children can correctly repeat

will increase with age.
From information bearing on these hypotheses, inferences
about children's linguistic competence and the strategies

they use in processing sentences can be drawn.



CHAPTER II

RELATED LITERATURE

The purpose of thig chapter is to present a review
of the literature pertaining to the acquisition, develop-
ment, and usage of language with emphasis on the development
of syntactic structures. Theoretical formulations and
results of descriptive and experimental studies with both

children and adults will be presented.

Studies of Linguistic Behavior in Adults

Studies of linguistic behavior using adult subjects
have explored syntactic competence and per formance relating
to both deep and surface structure. These studies attempt
to demonstrate that grammatical structure has an effect on
perception, learning, recall, and comprehension of various
linguistic units. The majority of these studies analyze
the results within the framework of a transformational
grammar model, attempting to show differential effects of
deep and surface structure. Several studies interpret
findings in terms of surface structure alone, either by
sequential probabilities analysis or by the depth measure

of ¥ngve.

11
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Although the concern of the present investigation is
with the development of linguistic skills in children, the
adult studies have made important contributions in two major
areas. The adult studies have accumulated data which en-
couraged the formulation of hypotheses about the ways
speakers of a language perceive, learn, recall, and compre-
hend aspects of their linguistic system. These hypotheses
have allowed for inferences to be made about the way chil-
dren develop the same skills. The adult studies have also
presented experimental designs which are often ingenious
and which can be modified and/or simplified so that the
procedure might be used with a child population.

The results of the studies using adult populations
lead this reviewer to concur with the interpretation Thomas
Bever has given for the reported results. He interprets
the behaviors shown on different psychological tasks as

. « . the consequence of a general "kKernalization"
routine in the psychological manipulation of sen-
tences. As a strategy it is stated: Reduce
sentential material to simple declarative sentences.
This routine applies to the surface structure of the
sentences or to the deep structure, depending on the
psychological task. (Bever, 1968, p. 492)

The studies on linguistic behavior in adults have
analyzed many aspects of the problem. Studies at the word
level, including word association studies, investigations
of phonological and morphological per formance and compe-
tence, and investigations concerned with surface structure

analysis have all presented interesting insights into

aspects of linguistic behavior.
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Since the concern of this present study is with
linguistic skills in children, the review of the extensive
adult literature must be brief. The following pages will
show the types of studies and major results found using
adult subjects. The emphasis will be on those investiga-
tions which focus on how adults process sentential material,
on the strategies they use in dealing with complex syntactic
material, and on investigations based on transformational
theory and relevant to Miller's (1962) coding hypothesis.
Such adult studies are particularly important because the
present study uses transformational theory and the coding
hypothesis as the basis for analyzing linguistic skills in
children.

The Effects of Grammatical
Structure on Perception

Several investigations have shown that the perception
of continuous spe&éch material involves segmenting it into
sentence groups.

Fodor and Bever (1965) and Garrett, Bever, and Fodor
(1966) showed that the location of clicks within sentences
are perceived as occurring around a major syntactic boundary
within the sentence. Mehler and Carey (1967) found that
sur face structure influences the perception of sentences.
Preliminary results of Mehler and Fodor (reported by
Garrett and Fodor, 1968) indicate that deep structure af-

fects perception as well. These findings are supported by
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the conclusions of Miller and Isard (1963) and of Compton
(1967) . Compton (1967) found that SAAD sentences, being
closest to the kernel form, are most intelligible with
decreasing order of intelligibility for P, N, Q, PN, and
NPQ sentences.

The studies on perception of grammatical structure
indicate that the farther away a given sentence is from its
kernel form, either in terms of grammaticality or number of
additional optional transformations, the greater the per-
ceptual difficulty of the sentence. These studies also
show that sentence perception isg an active process in which
structural analysis of the sentence facilitates this
processing.

The Effect of Grammatical
Structure on Learning

A number of studies have shown that grammatical
structure facilitates learning of various types of
sentential material.

Using strings which violated syntactic and/or seman-
tic rules, Marks and Miller (1964) found that the strings
most easily learned are those which contain fewest errors.
Similar results were found by Epstein (1961, 1962) in that
syntactically structured strings are learned in fewer
trials than unstructured strings.

Studies by Glanzer (1962), Simpson (1965), Coleman

(1965b), and Foster (1966) confirm the facilitating effect
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of syntax on learning. Dunn (1968) did not find this
effect using nonsense material. The general findings of
these studies, however, indicate that the closer the mate-
rial to be learned is to correct syntactical form the faster
it is learned. The studies also suggest that subjects may
adopt different strategies in learning different types of
syntactic material. The facilitating effect of syntax on
learning strings of words which may or may not be real
words or follow standard syntax appears to be dependent
upon the meaningfulneés of themstring, its approximation to
normal sentence word order, and upon the interaction of
gyntactic and semantic attributes of the strings as they
approach grammaticality.

The effect of syntax on learning different types of
sentences has also been demonstrated. Studies by Coleman
(1965a), Prentice (1966), and Epstein (1967) found that
active constructions are easier to learn than passive con-
structions. Nominalizations were found to be difficult to
learn (Coleman, 1965a; Epstein, 1967). Coleman (1965a)
also showed that non-embedded sentences are easier to learn
than embedded sentences. Downey and Hakes (1968) showed
that learning sentences which violate phrase structure
rules is more difficult than learning sentences which vio-~
late either strict categorization rules or selectional
restrictions and that learning sentences with no rule

violations 1is easiest.
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These studies of the effect of grammatical structure
on learning show that learning is facilitated in proportion
to its grammaticality, when the material is in the active
rather than the passive form, and when the material does not
violate the deep structure rules of the sentence. It ap-
pears that learning is easier for sentences nearer the
underlying kernel form.

Sentence Processing Strategies
and the Coding Hypothesis

The coding hypothesis of George Miller (1962) was
tested in studies attempting to determine the strategies
adults use in processing sentential material. The approach
used by the majority of these investigators was to deter-
mine the amount of time needed to process different trans-
formations, on the assumption that more time is needed to
process more complex material.

Miller, McKean, and Slobin (reported by Miller, 1962)
and Miller and McKean (1964) studied the amount of time
needed to match kernel sentences to N, P, and PN trans-
formations of the kernels. These investigators found that
gsub jects take similar amounts of time to match kernel to N
and P forms as they do to match PN to P or N forms. More
time is needed to match kernel to PN and N to P. The order
of sentence matching from shortest to longest time needed
is: Kor P to N, Kto P, PN to N, K to PN, N to P. These

gtudies also found that the procesgsing time needed for the
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different sentence types is additive. That is, the time
needed to process a sentence containing two transformations
is approximately the same as the sum of each transformation
applied separately. Miller and McKean (1964) performed a
similar matching experiment using three verb constructions
which involved adding either the auxiliary verb "be," "had,"
or both "be" and "had" to the kernel sentence. They found
that these differences are dealt with more rapidly than the
affirmative-negative and active-passive differences. The
time required to process the two syntactic differences in
verb construction is not additive.

These results gtrongly support the coding hypothesgis
and indicate that the number of steps in the derivational
history of a sentence is a valid index of complexity. The
lack of significant differences in terms of verb changes
may be an indication that these sentences are actually
kernel sentences (having no optional transformations in
their derivation). As Bever (1968) pointed out, the affix-
movement transformation is the only one needed to derive
sentences with auxiliaries and this transformation is also
used to derive simple declarative sentences. The above re-
sults also strongly support the view that interpretation or
production of every sentence requires a complete syntactic
analysis and that affirmative active sentences are syntac-
tically simpler, requiring less time in analysis. As

Miller and McKean state:
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This is, in essence, what a transformational theory
gsays: P, N, and PN sentences contain all the same
syntactic rules as do active affirmative sentences,
plus one to two more which increase their complexity
and require a little more time for interpretation
(and production). (Miller and McKean, 1964, p. 307)

Using a different approach, Mehler (1963, 1964 re-
ported by Garrett and Fodor, 1968) confirmed the results of
Miller and McKean (1964). Mehler (1963) used eight sen-
tence types (SAAD, Q, P, N, PQ, NQ, PN, NPQ) and had sub-
jects recall sets of sentences. He found that SAAD
sentences are easiest to learn and recall and that sentence
length cannot predict ease of learning. The errors made in
recall show a strong tendency to reduce sentences to the
simplest form which preserves semantic content.

The results of Savin and Perchonock (1965) also
support the coding hypothesis and confirm the previous find-
ings. These authors used a different experimental approach
which related the memory storage requirements of various
sentence types to their derivational history. They hypothe-
sized that the greater the complexity of the sentence
(number of rules required for its derivation) the greater
would be the demands on storage space in memory. Subjects
were required to recall both a sentence and a set of un-
related words where the number of words recalled was the
measure of memory space needed for that sentence type. 1In

every case, sentences involving one optional transformation

require less memory space than those involving two
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transformations and SAAD sentences cause the least
inter ference with word recall (Savin and Perchonock, 1965).
Several other studies demonstrated that deep struc-
ture and derivational history facilitate recall. Savin
(reported by Wales and Marshall, 1966) found that recall of
right-branching sentences is more accurate than recall of
similar self-embedded sentences. Using a technique of
prompted recall, where a word from the sentence is given as
a cue to recalling the entire sentence, Blumenthal (1967)
and Blumenthal and Boakes (1967) found better recall scores
when the prompt word relates to the underlying grammatical
relations of the sentence. Clifton, Kurcz, and Jenkins
(1965) also showed the importance of transformational re-
lationships in that sentences exhibiting similar deriva-
tional histories were found to be confused with each other
more often than sentences not showing this relationship.
The results of studies by Wright (1968), Matthews
(1968) , and Epstein (1969), using modifications of the tech-
nique of Savin and Perchonock (1965), generally support the
previous findings but point out conditions under which they
are not confirmed. Wright (1968) found that similarity in
sentence frames and sentence types in the set to be learned
or recalled eliminates differences between simple and com-
plex sentences. Matthews (1968) found that recall condi-
tions (immediate or delayed) and addition of adjectives to

increase sentence length affect ease of recalling different
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sentence types. Epstein (1969) found that recall is
influenced by the type of preceding string and that string
recall interferes with list recall.

Studies by Bregman and Strasberg (1968) and by Bever
and Mehler (reported by Fodor and Garrett, 1966) failed to
find direct interaction between ease of short~term recall
and length of derivational history. Both of these investi-
gations emphasize the importance of differences in memory
for different types of syntactic material and indicate that
these memories are reflected in the way the sentences are
understood or recalled. The conclusions of both of these
studies suggest that basic syntactic form is preserved in
memory, but that syntactic complexity, semantic content,
length of recall time, intervening tasks, and the specific
response required of the subject, affect the results.

Goldman-Eisler and Cohen (1970) suggest, however,
that differences found in processing SAAD, N, P, and PN
sentences are not a valid measure of the psychological
reality of transformational theory. Based on samples of
spontaneous speech of adult speakers under different cir-
cumstances, Goldman-Eisler and Cohen (1970) found that 80%
to 90% of verbal forms are SAAD sentences, negatives consti-
tute 4% to 10%, passives 7% to 10%, and PN sentences rarely
occur. Thus the authors suggest that any results based on
the relationship between these sentence types is misleading

because of the significantly greater amount of practice with
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and exposure to SAAD sentences adult speakers have.
Goldman-Eisler and Cohen (1970) accept the kernalization
strategy as presented by Chomsky (1957) and Bever (1968)
but stress that psychological, pathological, situational,
and semantic factors may be equally as or more important
than deep structure and transformational relationships in
generating sentences.

In general, the above cited studies support Miller's
coding hypothesis and Bever's kernalization strategy. Sen-~
tence processing is shown to involve reduction to the under-
lying form. Sentences seem to be represented in memory not
as surface structure but as some minimal representation of
semantic content and a set of specifications for deriving
sur face structure. Sentences nearest the kexnel form are
generally easiest to process, and transformational history
appears to be a good measure of sentence complexity. Sen-
tence length and type of words added to the sentence seem
to have some effect on the amount of memory space needed to
process various sentence types. Differences in recall time,
order of items stored in memory, and directions given to
subjects also have some effect on the way the material is
processed.

The differences in experimental design make direct
comparison of results difficult. Different requirements of
subjects may have demanded the adoption of different strate-

gies in processing the material. Tasks involving short
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sentences or encouraging rote memorization may not have
tapped sentence processing strategies. Short sentences may
permit easy recall of material without analysis of the
linguistic structure.

As Bever (1968) points out, differences in experi-
mental design can affect the way the grammar is reflected
in ordering of sentence types. He believes that for dif-
ferent psychological tasks the grammar is related to behavior
in different ways (Bever, 1968). The kernalization routine
applies to both surface and deep structure, depending on the
task. In short-term memory, kernalization applies to the
sur face structure by reducing the structure to a simple sen-
tence; in long-term memory the strategy applies to deep
structure causing errors in which the transformations are
forgotten but the deep structure kernel form remains

(Bever, 1968).

Comprehension of Transformations

Another series of studies attempted to analyze the
comprehension of various transformations, mainly by using
modi fications of a sentence verification technique. This
procedure involves asking subjects to indicate whether a
given statement is true or false, to fill in a word to make
it true or false, or to determine whether a picture is true
or false in reference to a statement.

In 1963, McMahon (reported by Fodor and Garrett,

1966, Garrett and Fodor, 1968, and Ervin-Tripp and Slobin,
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1966) used active, negative, and passive sentences and
found that negative sentences take longer to verify than
either passive or active affirmatives. These results were
confirmed by Slobin (1964, reported by Miller and McKean,
1964) with children aged 6 to 12 and by Gough (1965, 1966)
using adult subjects.

Studies by Wason (1959, 1961, 1965) and by Wason and
Jones (1963) further analyzed the processing of negative
information. Wason (1959) showed that the shortest amount
of time is needed to process statements which are true
affirmatives, a greater amount of time for false affirma-
tives, a still greater amount of time for true negatives,
and that the greatest amount of time is needed for state-
ments which are false negatives. Wason's later studies
confirmed these findings in addition to showing that sub-
jects seem to reduce negative sentences to the affirmative
and invert the result to the affirmative when decoding
negative information (Wason, 1961), that similar results
are found when nonsense words are substituted for "is"” or
"not” in the statements (Wason and Jones, 1963), and that
the way the negated property is coded in the description of
the stimuli affects the results (Wason, 1965).

The studies on comprehension of transformations
using the sentence verification technique support the previ-
ous findings on sentence processing and recall. Transforma-

tional complexity appears to be an important factor in
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comprehension as shown by the facts that affirmative
sentences are always verified faster than negatives and
that subjects explicitly state that they reduce negative
information into the affirmative form during the tasks.
Gough (1966) further supported these findings. He con-
trolled sentence length by deleting the agent phrase in P
and NP sentences, making them shorter than the active sen-
tences, and found that active sentences are still verified
in less time. Thus sentence complexity and not sentence
length was shown to be responsible for the results.

Other studies on comprehension, using different ex-~
perimental techniques, support the coding hypothesis.
Morris, Rankine, and Reber (1968), using a sentence re-~
construction task, found the order of sentence types, from
fastest to slowest response, is active, passive, negative,
and negative passive. Coleman (1964) found that active
verb transformations are easier to comprehend than compar-
able passive, nominalization, or adjectivalization trans-
formations. Clark (1966) and Clark and Begun (1968) com-
pared comprehension of active and passive sentences.
Differences were found between the two sentence types,
indicating that both deep and surface structure are used to
judge the sensibleness of the sentences and to alter them,
and that the level of the grammatical rules used in process-

ing is dependent on the nature of the task.
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These studies on comprehension of transformations,
as do those on recall and learning of transformations, sup-
port the transformational model. Sentence forms nearer the
kernel form are easier to comprehend than those with a more
complex transformational history. Although some differ-
ences are again found in terms of recall conditions, delay
of information has less effect on comprehension than it

does on recall or learning syntactic material.

Surface Structure Analysis

The majority of studies on linguistic behavior in
adults analyzed this behavior in terms of derivational
history and transformational complexity. Several other
studies analyzed this behavior by investigating surface
structure of sentences in terms of sequential probabilities
or in terms of the depth measure of Yngve (1960).

The investigations using sur face structure analysis
present some useful information about gentence processing.
The results of the studies, however, are only partially
able to support the theoretical positions, are unable to
account adequately for semantic interpretation of sentences,
and in some cases are forced to use derivational history to
account for the results. These studies place too much
emphasis on relationships between key words in the sentence
rather than on the underlying syntactic relations needed

for complete sentence processing.
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Johnson (1965, 1966a, 1966b), Rosenberg (1968), and
Coleman (1963, reported by Johnson, 1968) analyzed use and
knowledge of grammar in terms of sequential probabilities.
This approach is concerned with the way speakers break up
sentences into functional subunits during attempts to léarn
a sentence. These studies demonstrate that subjects seem
to use phrase-sized recoding units in learning sentences,
that syntax facilitates learning by allowing subjects to
decode higher order units into subunits, and that sequential
constraints and the chunking of words into subunits most
adequately explain the observed behavior. The findings of
these investigators imply that sentence processing does not
start until the entire sentence is heard. The findings
also imply that sentences are processed from left-to-right.
Neither of these implications is completely substantiated
by the data.

The alternative approach to surface structure analy-
sis uses the ¥Yngve (1960) model to explore short term
memory differences for different sentence types.

Martin and Roberts (1966) had subjects learn sen-
tences which varied in both mean depth and transformational
complexity. The results show that regardless of sentence
type, the likelihood of correct recall is inversely related
to mean depth. The types of errors made in recall indicate
that subjects recall a sentence of the same type as that

presented but with a lesser mean depth. Recall of kernels
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is uniformly inferior to recall of non-kernels. No
consistent effect could be attributed to sentence type.

The authors suggest reinterpretation of previous data, such
as those of Mehler (1963), in terms of depth values. Martin
and Roberts (1966) found that the depth values assigned to
sentences of increasing complexity also had increasingly
greater mean depth values. This result makes it difficult
to interpret the findings. If greater mean depth accom~
panies sentences of greater complexity, it is difficult to
determine which is the factor affecting recall. It seems
that perhaps both these measures are tapping some basic
factor in sentence processing, and that while one philo-
sophical approach and experimental design favor one factor,
both may actually be involved.

Martin, Roberts, and Collins (1968) used the mean
depth measure to compare short term memory for active and
passive sentences at two levels of grammatical complexity.
They found better recall of passive sentences with a lower
mean depth, but active sentences with higher depth values
were recalled better than actives with low depth measures.
Pagsive sentences with a low depth value are best recalled
and show least variability in retention.

The study by Martin (1968) on recall of active and
passive sentences supported the previous findings but con-
cludes that while sentence complexity (mean depth) affects

sentence retention, syntactic type and subject-object
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relations are significant factors in sentence processing.
Herriot (1968b) studied sentence comprehension and found
that sentences with greater depth are more difficult to
understand. Herriot (1968b) does note difficulties in abso-~
lute assignment of Yngve depth measures to his sentences,
partially because he used nonsense material.

Studies by Perfetti (1969a, 1969b) and by Rohrman
(1968) question the results of the studies using the depth
measure. Perfetti (1969a) required subjects to recall
active sentences with a high mean’depth and passive sen-—
tences with a low mean depth. He found that the active
sentences with a high mean depth are recalled more readily
than the low depth passive form. This implies that recall
is dependent on deep structure differences rather than depth
differences. This result was confirmed in Perfetti's
(1969b) second study in which correct recall was unaffected
by mean depth but was affected by lexical density (the pro-
portion of lexical words to grammatical words in the sen-
tence). Perfetti (1969b) concludes that the depth measure
does not reflect the psychological processes involved in
the way sentences are analyzed. He does feel that the
lexical density is important since it gives a rating to the
semantic content load of the sentence. Greater surface
structure density may place a heavier load on memory and

may be an important factor in recall (Perfetti, 1969b).
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Rohrman (1968) criticizes the studies of Martin,
Roberts, and Collins (1966) and of Martin (1968) because he
feels that they tried to equate sentences in terms of sur-
face structure (mean depth) and deep structure (trans-
formational complexity). In a series of experiments,
Rohrman (1968) tested the relative power of deep and sur-
face structure. These experiments compared recall of sen-
tences and of subject and object nominalizations which had
combinationsvof high and low mean depth, simple or complex
sur face structure, and simple or complex deep structure.

He found that for sentence recall sentences with high mean'
depth, complex surface structure, but simple deep structure
are more difficult. His comparisons of nominalizations
indicate that mean depth measures cannot account for the
results and that recall of nominalizations can only be ex-
plained in terms of deep structure complexity. Nominaliza-
tions with more complex deep structure (additional nodes in
the derivational history) are more difficult to recall
(Rohrman, 1968).

Rohrman's (1968) experiments p;pvide a precise
methodology for determining the relative importance of deep
and surface structure in facilitating recall. His experi-
ments clearly show the importance of deep structure in
remembering sentences and provide strong support for the
supposition that deep structure is the level which is

represented in memory. Rohrman concludes:
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It seems reasonable to suppose that the transformations
may be in long-term storage as part of the structure

of the mind. Upon hearing a sentence, S places the
deep structure in short-term storage; and at retrieval,
the transformations are applied automatically, trig-
gered by dummy elements in the deep structure. These
dummy elements, involving additional nodes, cause the
deep structure to be more complicated than if they were
not present. Thus, the deep structure of a passive
sentence is more complex than one for a corresponding
active sentence, for it contains an element for trig-
gering that transformation; and in some cases, there

is in essence a correspondence between transformational
history and deep structure complexity. (Rohrman, 1968,
p. 912)

This review of studies on linguistic behavior in
adults has attempted to provide some insight into the pos-
sible strategies adult speakers use to process sentences.
The results of the studies strongly support deep structure
analysis, transformational history, and the coding hypothe-
sis as the most meaningful available approach to both
account for the results and to infer processes involved in
learning, recalling, and understanding syntactic material.
The results show that surface structure analysis will not
account for all the results. As indicated earlier, factors
of memory, nature and type of syntactic material, semantic
content, method of presentation of material, as well as
task required of subjects, all need to be investigated in
greater depth in order to elucidate more clearly the strate-
gies and processes adults use to understand and create

sentences.
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Studies of Lingquistic Behavior in Children

The development of linguistic skills in children has
béen studied for many years using many different approaches.
Many of the earlier studies were concerned with speech
sound development. These studies discussed the acquisition
of phonology by tracing the child's development through
stages of reflexive vocalizations, babbling, and echolalia.
Other studies catalogued words and phrases children use at
various ages. The early studies did not attempt to analyze
these utterances in terms of the linguistic rules of the
child's language community.

The following review will briefly discuss the early
naturalistic studies of children and the investigations
using mean length of response as a measure of language
maturity. These studies are important to the present re-
search as an historical perspective on the kinds of data
available for more comprehensive linguistic analysis. The
emphasis of this section will be on the child's acquisition
of syntactic structures and on the use of elicited imitation
as the tool to assess the child's competence. The child's
acquigition of linguistic rules, the theories to account
for this rule acquisition, and the experimental demonstra-
tion of the processes involved in the child's acquisition

of syntax will be discussed as well.
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Early Studies

Naturalistic Studies

Accounts by Jespersen (1922), Nice (1925), Boyd
(1926), M. E. Smith (1933, 1935), and Brigance (1934) pre-
sent early observations on the development of parts of
speech and of certain sentence types. These reports were
based on spontaneous utterances of a single child or group
of children.

Jespersen (1922) was the first to point out that
children seem to learn the rules of the language even
though these are never explained to him. He believed that
a child must invent new forms from previously learned forms
because language learning would be too unwieldy if this did
not occur. Jespersen (1922) discusses the development of
possessives, plurals, and verb tense, noting the child's
tendency to regularize irregular forms. He points out the
early appearance of negative and interrogative forms, both
of which are important to the child's relationship to his
environment. Jespersen (1922) states that the age of ac~
quigition of a particular grammatical class is less inter-
esting than the growth of command of that class and the
ways in which mistakes and confusions are corrected.

Nice (1925) and Boyd (1926) describe the development
of gentences and suggest mean length of regaponse as a good
measure of language development since it shows a steady in-

crease with age. Boyd (1926) counted the sentence types
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his daughter used and found that between age three and four
his daughter used parts of speech and sentence types in
approximately the same proportions as used by adults.

Smith (1933, 1935) confirmed these earlier observations.
She felt that in addition tc mean number of Qords in a sen-
tence, an error index (mean number of errors per word) was
also an important indicator of language development. The
errors children make on various grammatical forms were
believed to be indicative of the child's attempt to acquire
the forms in a systematic fashion (Smith, 1933). Brigance
(1934) and LaBrant (1933) presented further observations on
the growth of linguistic skills which reiterated the
earlier descriptions of child language.

These early naturalistic studies present aspects of
linguistic development which may be important in a study of
language acquisition. The studies demongstrated the steady
increase in usage of language, showed the types of errors
children make, and attempted to describe the ways children
complexify language. Only the writings of Jespersen (1922)
made any attempt at relating the child's usage of language
to the adult target language.

These early studies did not attempt to formulate the
linguistic rules a child uses at various stages of develop-
ment. The studies confirm the obvious fact that child
.language increases in complexity with age. The "how"” of

this complexification process is left largely unanswered.
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Mean Length of Response Studies

Studies by Davis (1937), Young (1941), McCarthy
(1954) , and Templin (1957) all used mean length of response
as a measure of linguistic development. These authors all
found MLR increases with age, and that by about age four
children seem to have acquired all parts of speech in
approximately the same proportion as have adults. McCarthy
(1954) states that MLR is probably the most reliable, easily
determinable, easily understood, and objective method for
determing language maturity, and that part-of-speech analy-
sis can give additional valuable information about language
development.

More recently, Shriner (1967) and Shriner and Sherman
(1967) performed more sophisticated analysis on MIR measures.
Their studies indicate that MIR is the best single predictor
of language development but that an additional measure which
would balance sentence length and complexity is still needed.

The studies on MLR further document the increase in
linguistic skills with age. They do not shed further light
on "how" or "what" is learned. They do not clarify the
seguence of development or the relationship of the acquisi-

tion of various syntactic structures to each other.

Pre-Pgsycholinquigtic Studies
Studies by Kahane, Kahane, and Saporta (1958), Weir

(1962) , and Leopold (1954) attempted to analyze the items of

child speech within a linguistic framework.
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Kahane, Kahane, and Saporta (1958) studied children's
development of verbal categories. The patterns analyzed
included both those in which the categories correspond to
adult structure, in that a contrast in meaning is correlated
with a contrast in form, and those in which no such contrast
is seen. The children were able to comprehend distinctions
which they were not yet producing, supporting the familiar
statement in the literature that children are able to
comprehend grammatical contrasts before they are able to
use them spontaneously.

Other accounts of language development in the 1950s
(see for example Van Riper, 1950, Lewis, 1957) continued to
present an extremely simplistic and superficial analysis of
an extremely complex process. The descriptions of Leopold
(1954) and Weir (1962) of their own children's developments
both attempted to analyze child language in terms of phono-
logical, morphological, and syntactic systems. These
authors found morphological rules developed later than syn-
tactic rules and point to the importance of imitation of
adult éatterns as an initial way for the child to acquire
linguistic rules. Leopold.?i§54) and Weir (1962) believe
that the child's imitations must serve as a mechanism for
the internalization and elaboration of the linguistic rules
of the language community.

Several investigators used different clasgssification

units to analyze child language. Loban (1963) analyzed
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child utterances into communication units (single,
independent predications). Strickland (1962) used phono-
logical units to trace the development of syntax. The T-
unit, developed by Hunt (1966), and used by Brett (1965)

and by O'Donnell, Griffin, and Norris (1967) combined trans-
formational analysis with analysis based on clause construc-
tion. The T-unit was used to analyze linguistic development
and appeared to be a valid method of measuring linguistic
maturity. These approaches, however, only present alternate
methods for surface structure analysis of performance. The
procedures make no attempt to assess linguistic competence
in the sense of Chomsky.

Carroll (1961l) emphasized the need to study not only
the items children say but the relationships and distihc-
tions the child makes between them. Carroll (1961l) points
out that naturalistic studies give only items of what the
child says but that experimental studies might begin to un-
cover what the child means and knows about what he says.
Carroll (1961) theorizes that children learn syntax and
morphology by first imitating large units (sentences,
phrases, verb tense) and then differentiating component
parts as the function of these parts is learned.

The study of language development prior to the 1960s
presents items of what children learn based mainly on longi-
tudinal, naturalistic studies of single children. These

investigations present a voluminous amount of material which
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is difficult to analyze, gives only outlines of behavior,

and makes comparison of data collected by different investi-
gators almost impossible. Generalizations about the develop-
ment of one child to children in general cannot be made on
the basis of these early observations. The studies referred
to are unable to clarify relationships between emerging
linguistic systems. The studies do not attempt to show the
interaction of the child's understanding of specific lin-
guistic items with his ability to spontaneously produce

these items.

Chomsky's linguistic theory, taken into the realm of
children by McNeill, Lenneberg, Fodor, and others, provides
a theoretical hypothesis and a new approach in the attempt
to analyze what the child produces, understands, and knows
about his language. This approach encouraged investigators
to trace the child's development as it approximates the
accepted system of his language community and to analyze
child language as an organized system of increasing
complexity.

Theoretical Hypotheses to Explain the
Acquisition of Syntactic Structures

In a period of about two years children regularly
learn the essentials of a very complex adult system of
language usage. A number of authors have formulated hy-
potheses to explain how children acquire this complex

linguistic system.
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Several of these researchers (see for example,
Jenkins and Palermo, 1964) proposed a stimulus-response
mediation theory to explain language acduisition. This
approach views language acquisition as a process of aéso-
ciating words which occur in the same or equivalent contexts.
A modification of S-R theory is the explanation given by
Braine (1963b), who explains the learning of grammatical
structure by a process of contextual generalization. Struc-
ture is learned by learning the position of a word in a
sequence and then generalizing this learning to another
context. This generalization occurs even if no associa-
tions have been previously formed between the word and the
new context.

Braine (1963a) analyzed the spontaneous speech of
children of about two years of age. He found some simi-
larities in the structures used by these children. The
children use two word classes which Braine (1963a) calls
"pivot" and "X" words. Pivot words are few in number and
contain two sub-classes, those appearing in sentence initial
and those in sentence final pogition. The "X" words are a
large open class containing the child's entire vocabulary
minus the pivot words. Braine (1963a) explains the first
phase of language development as the learning of the posi-
tion of pivot words in an utterance. The system is expanded
structurally by forming new pivots (learning the utterance

position of new words) and by adding new vocabulary items

to the "X" class.
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Braine (1963b) also conducted a series of experiments
in which children and adults learned miniature artificial
language systems. He feels that these experiments, while
not providing data on how natural languages are learned,
can provide a methodology for studying learning and generali-
zation processes presumably involved in natural language
learning. The results of these experiments showed that
what is learned ig the posgition of a word in a combination.

Braine (1963b, 1965b) proposes a theory of language
acquisition extrapolated from his results with artificial
language learning. He states that in order to account for
learning an intricate set of grammatical structures the
theory mﬁst first account for the learning of kernel sen-
tences. First, he says, what is learned are locations of
units and associations between pairs of morphemes. Secondly,
the location which is learned is the location of a unit
within the next larger containing unit of a hierarchy of
units. He postulates two levels of hierarchies (Braine,
1963b). Within sentence units are primary phrases and se-
quences of primary phrases. Within primary phrases, the
units are morphemes. Thirdly, learning the grammar is a
process of becoming familiar with the sounds of expression
in the temporal position in which they recur (Braine, 1963b).
He assumes that subjects learning a language tend to form
associations betweem morphemes of the language. The strong-

est associations are formed between closed-class morphemes,
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weaker ones between open and closed class morphemes, and
little strength between pairs of open-class morphemes.
Braine (1963b) hypothesizes that the learning of positional
regularities and associations between morphemes explains the
overgeneralization of linguistic rules which children make
in learning grammar. These overgeneralizations depend on
the relative rates of learning the positional regularities
and the associations between morphemes. While Braine (1965a)
admits that there are limitations in generalizing about
natural language learning from studies on artificial lan-~
guage learning, he concludes that contextual generalization
is as good a description of the process as any other, par-
ticularly in view of the lack of information about the
child's verbal environment and response to it.

Braine's position has been the focus of some criti-~
cism. This reviewer feels his formulations are particularly
limited in allowing for generalization to stages of linguis-
tic development beyond the learning of kernel sentences.

The explanation does not sufficiently allow for enumeration
of the wide range of utterances two and three year olds do
produce. The theory also makes no provisions for the
acquisitioh of complex sentential material.

Braine's theory of contextual generalization was
criticized by Bever, Fodor, and Weksel (1965a, 1965b) who
argue that contextual generalization cannot account for

what children learn about the structure of language or the
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relationship between sentences. They point out that the
child's ability to deal with novel sentences is a major
part of his linguistic competence which must be explained
in any theory of language and that Braine's theory does not
do so adequately. Bever, Fodor, and Weksel (l1965a) indi-
cate that there is no reason to suppose that the child hears
mainly simple declarative sentences and that, although the
child's verbal environment is an important factor in his
language development, the features which are critical for
language learning are not known. Bever, Fodor, and Weksel
(1965a) emphasize that children learn to manipulate under-
lying structures of the language for which there are no
explicit models and point to the inadequacy of a theory
based on contextual generalization to account for the rela-
tionships between sentence types and for the construction
of complicated sentence types.

An alternative theory of language acquisition at-
tempts to explain how children internalize the abstract
nature of language and learn structures for which no ex-
plicit models exist. Lenneberg (1966, 1967) states that
the first things children learn are principles, not items.
They learn principles of categorization so that first words
refer to classes of items or events. Even in the earliest
stages, very general principles of semantics and syntax are

demonstrated in the child's language.
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McNeill (1966a, 1966b, 1968) proposes a theory of
language acquisition based on the abstract structures under-
lying linguistic competence. This, to a great extent, is
an extrapolation from Chomsky's (1957, 1965) theoretical
formulations. McNeill (1966b) indicates that children's
earliest utterances show basic grammatical relationships
which could not have been imitated, could not have been ex-
plained by "creative abilities," nor could not have been
copied from parental speech. Following the work of Chomsky,
McNeill (1966b) hypothesizes that the basic grammatical
relations, such as are defined in terms of deep structure of
a sentence, are part of an innate linguistic capacity. A
language acquisition device (LAD) or system (LAS) receives
primary linguistic data (a corpus of speech from the fluent
speakers of the language) as input and has grammatical com-
petence as output. The contents of LAD are linguistic uni-
versals, which theoretically allows this formulation to
explain acquisition of any natural language. As LAD re-
ceives these data, it formulates hypotheses about linguistic
regularities. The hypotheses are changed and modified as
new data are received. These preliminary data give LAD a
basis for selecting among and organizing various universal
distinctions appropriate to the specific language. Simul-
taneously, LAD searches for sentence patterns which corres-
pond to the basic grammatical relations of the language.

LAD apparently recognizes these within limits set by the
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grammatical categories it has differentiated and, from
these preliminary data, must recover the particular orders
of constituents which are used in the specific language
community. Experience provides data for selecting the
appropriate rules of the language.

Children's early utterances indicate limited compe~
tence. They have a few grammatical classes which are used
in simple hierarchical rules reflecting basic grammatical
relationships which are part of the base structure of sen-~
tences. Transformational operations 4o not develop until
later. McNeill (1966b) states that if children's early
competence is limited to base structures it is difficult to
see how this can be extended by any theory of language ac=-
quisition.which is restricted to what a child is able to
observe from the surface structure of adult speech.

Fodor (1966) also emphasizes that the fundamental
problem in syntactical learning is inducing the underlying
structures of a particular language. He feels that learning
theory and imitation of adult models cannot explain how
children learn the correct base structures for any sentence
type, since these are abstract relationships which are
never uttered directly and which therefore cannot be imi-
tated or reinforced (Fodor, 1966). Menyuk and Tikofsky
(1968) concur with this view and state that the way the
child produces and understands utterances depends on his

level of competence. Wick Miller (1964) also states that
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before the child learns to use language he must learn the
formal features of both the phonological and grammatical
systems of his language. In order to produce new sentences
grammatical rules must be learned. Even the earliest sen-
tence patterns indicate approximations to adult rules.
Words are not placed in random order and even ungrammatical
utterances represent approaches to the target pattern

(W. Miller, 1964).

There are a number of advantages to a theoretical
approach as presented above in explaining language acquisi-
tion. First, it allows for the explanation of the acquisi-
tion of any natural language, since the specific corpus
input determines the grammatical system which subsequently
develops. Hypothesizing a LAD permits comparisons of chil-
dren whose language backgrounds are different. Secondly,
LAD eliminates the difficulty of explaining the child's
utterances of both novel and ungrammatical (in terms of
adult usage) sentences for which there is obviously no model.
A system of rules and a hierarchy of categories allows for
step-by-step progress toward adult form and for analysis of
child language in terms of a sequence of alternate candidate
grammars, each stage built on insufficient preliminary data
at that time. Thus child language at various stages can be
analyzed in terms of the current state of LAD's competence.
The errors and changes made in the rules reflect the child's
attempts to make his linggistic data fit the language system

of his experience.
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Evidence for the Acquigition
of Linquistic Rules

Recent studies have analyzed results in terms of the
hypothesgis that children systgmatically acquire the rules
of their language. These studies have shown that children
do have rules for generating sentences. The results also
indicate that different children develop in remarkably simi-
lar ways in terms of stages of development and acquisition
of basic operations for sentence generation.

Studies by Berko (1958) and Brown and Berko (1960)
show that children have a knowledge of the English inflec-
tional system which allows them to go beyond their corpus
to construct new forms. Cazden (1968), Menyuk (1968), and
Messer (1967) conclude that on phonological and morpho-
logical levels children learn grammatical sequences accord-
ing to a system of rules which are developed and expanded
with age.

The development of sentences begins around the age
of 18 to 24 months when children begin to form two and three
word sentences (Brown and Fraser, 1963, McNeill, 1966Db).
Early sentences tend to be "telegraphic."”" These are reduced
versions of adult sentences containing mainly content words
and a few operators performing special functions (Brown and
Fraser, 1963). Children tend to omit function words and
retain content words and stressed parts of adult sentences.
This may be partially due to the child's short auditory

memory but may also be related to paucity of grammatical
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rules, since the memory factor cannot account for the
child’s ungrammatical combinations. The records of the
speech of two year olds indicate that early word combina-
tions are not random (Brown and Fraser, 1963). A large
number of these utterances conform to a small number of
simple patterns, indicating the use of rules by children
even at this early age.

McNeill (1966b) notes that in the early stages the
child is discovering the basic phrase structure rules of
sentence formulation. These early two-word sentences tend
to be combinations of two word classes, "pivot" and "open"
words. The pivots resemble function words and are fewer in
number than the open words. The child uses rules for com-
bining pivot and open words to create unique utterances.
The child learns early the essential subject-predicate
nature of adult sentences and he experiments with noun-
phrase, verb-phrase, and other grammatical forms (McNeill,
19665); The early rules are sequential and lack hierarchy.
Later rules are hierarchical and will generate sentences
which are not well formed, according to adult standards,
but which do form the components of the basic adult pattern:
S——) NP + Pred. P. Thus the child can generate the major
constituents of adult sentences as separate items. When he
is able simultaneously to apply both halves of the rule he
will be able to generate a single adult sentence (McNeill,

1966Db) .
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Brown and Fraser (1963) obtained a corpus from each
of 13 children aged 24 to 36 months and analyzed the utter-
ances in terms of syntactic categories of adult grammar.

The utterances were clasgified according to the sentence

. type each most ciosely approximated. Brown and Fraser

(1963) found that when they ordered the utterances in terms
of mean length of response, rather than age level, all the
children did similar things in reducing English sentences.
In general, it wag found that children whose speech is not
yet English use grammars which are systematic derivatives
of adult grammar and that particular features are predict-
able from the child's mean length of response (Brown and
Fraser, 1963). These authors conclude that "child speech
ig a systematic reduction of adult speech larggly accom-
plished by omitting function words which carry little infor-
mation" (Brown and Fraser, 1963, p. 195). At somékboint,
children must do more than imitate and memorize adult sen-
tences. They must "induce general rules which govern the
construction of new utterances" (Brown and Fraser, 1963,

p. 196).

Brown and Bellugi (1964) came to similar conclusions
in a longitudinal study of two children. This began when
Adam was 27 months old and Eve was 18 months of age. Analy-
sis of the children's utterances led to the postulation of
three processes which appeared to be operating in the chil-~-

dren's syntactic learning. These are imitation and
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reduction, imitation with expansion, and induction of latent
structure. The earliest spontaneous imitations of Adam and
Eve preserve word order of the model sentence, indicating
that the adult sentences have been processed as total con-
structions rather than as lists of words. The fact that
these early imitations continue to be reductions even when
the model sentence increases in length indicates that the
child is limited by some constraint of immediate memory or
programming span. This is also shown by the observation
that the spontaneous utterances are about the same length
as the imitated ones. Adult expansion of the child's utter-
ances supply additional information for the child to use to
induce the rules of his language, but the expansions cannot
account for the degree of competence the children acquire
(Brown and Bellugi, 1964).

Miller and Ervin (1964) analyzed the utterances of
25 children and found a primitive grammatical system con-
sisting of sentences of two or more words by the age of two
years. This early system is not the same as an adult model
but often can be translated into such a sgsystem by adding
function words and inflectional affixes. Some general char-
acteristics of this early system are presented by Miller
and Ervin (1964). The children use a few high frequency
words which tend to be restricted to a given position in the
gsentences and which define the meaning of the sentence. The

children also often take a construction which may be a
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complete predication for them and treat it as an expansion
of one part of another construction. Miller and Ervin
(1964) found a complex grammatical system in these two year
old children. The system was constantly changing, making

it difficult to analyze and to clasgsify all the utterances
gystematically. This difficulty was reduced as the children
became older and their grammatical system became more
gsophisgticated.

Transformations did not occur in the earliest lin-
guistic systems of these children. The first transforma-
tions to appear were simple, non-generalized trangformations
such as progressive, inversion of word order for questions,
and use of auxiliary with "not." Around the age of 2.5
years, coordinative transformations with "and" appeared
(Miller and Ervin, 1964).

Miller and Ervin (1964) point out that all the chil-
dren did not follow the identical sequence nor can rules be
written for all utterances of all the children. While these
differences may be due to differences in language style or
stage of development, part of the difficulty may be related
to attempting to force the child's response into an hypothe-
sized reduced approximation of the adult target language.
Some of the utterances which prove difficult to classify may
be instances of attempts by the child which are so far re-
moved from the adult model that they are unanalyzable in

terms of approach to the model.
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Another study which relied on spontaneous imitation
of adult sentences as well as collection of spontaneous
utterances is that of Ervin (1964). She was interested in
the relationship of the structure of the imitated responses
to the structure of the spontaneous utterances in order to
determine whether or not the former are grammatically dif-
ferent from the latter, and if they are different, whether
or not the imitated utterances are more advanced. Grammati-
cal rules were written for freely gencsrated utterances of
five two year olds and the rules were used to compare the
children's overt, immediate repetitions. For four of the
children, both the imitated and freely generated séntences
were equally predictable from the grammar. The fifth child
demonstrated a very different grammar. Her imitations d4did
not fit the system because the system of rules was incongru-
ent with the child's linguistic system at that stage. Ervin
(1964) concludes that imitations, under conditions of spon-
taneous, immediate recall, are not grammatically progressive;
that is, they are neither more nor less advanced than other
types of utterances. This implies that spontaneous imita-
tion cannot be the process children rely on in learning
language. While Ervin's subjects did imitate a great deal,
they also produced many sentences which followed rules in
some cases similar but in others quite different from adult

models (Ervin, 1964).
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The investigations of Menyuk (1963a, 1964a, 1964b,
1967, 1969) describe the development of syntactic structures
in children aged three to seven and present further evidence
that children acquire linguistic rules. Menyuk compiled
data in which utterances were divided according to grammati-~
cal rules at phrase-structure, transformational, and
mor phological levels.

Menyuk's studies indicate that by the age of three
years most children use sentences which contain all the
basic syntactic structures used by adults. At the same time,
sentences are produced which deviate from correct usage.

The underlying structure of the grammar of these children
includes usage of grammatical relations (subject-object),
syntactic order (subject-verb-object), and syntactic classes
(noun, verb, determiner, adverdb, etc.) (Menyuk, 1969).

Menyuk (1969) analyzed base structures in sentences
of two children, aged two years to 2.9 years. At this early
stage, the children use subject-predicate relationships more
frequently that simple predicate. Noun phrases consist of
determiner plus noun. Prepositional phrases indicating place
are used between the ages of 2.4 years and 2.7 years while
manner and time prepositional phrases do not occur until
later. Use of verb phrases at this stage involves both de-
velopment of morphological markers for tense and number and
the acquisition of auxiliary and modal verbs. Children in

this age group show increased use of elaborated forms of
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basic rules with expansion of nodes in the base structure
string and incorporation of several sentences into one.
Rules are used both correctly and incorrectly at this stage.
Word order seems to be subject plus verb with object posi-
tion optional. ' Deviations in rule usage include non-
expansion or omission of a symbol in the string, conflict
with selectional restrictions in violation of or substitu-
tion for a strict sgsubcategorization rule, and redundancy or
further expansion of a terminal symbol (Menyuk, 1969).

The earliest use of transformations is stress and
intonation rules to signify a statement, a question, and an
emphatic (Menyuk, 1969). Limited use of a question morpheme
without a copular verb is found, as is use of negative and
question in imperative sentences. Menyuk's data indicate
that what appear to be the rudiments of transformations in
these early stages is probably use of these structures as
separate vocabulary items. As the child learns to use
auxiliaries and modals, well-formed question, negative, and
declarative sentences occur more frequently (Menyuk, 1969).
Menyuk (1964c) points out that the increased sentence com-
plexity over the age range is not simply dependent upon
increased sentence length or increased use of compound or
complex sentences. The complexity is dependent upon the
addition of rules to the grammar and upon the orderly appli-

cation of increasingly more differentiated rules.
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Menyuk (1964b) also compared the grammatical systems
of children diagnosed as using infantile speech (IS) with
normal speaking children (NS) aged three years to 5.10
years. These results showed that more NS children use more
transformational types at an earlier age and with greater
consistency. A qualitative difference was also found be-
tween the two groups in terms of rule usage. The grammati-
cal system of the oldest IS child did not match that of the
youngest NS child. The IS child seems to be using the most
generalized rules or first approximations to rules in sen-
tence generation. The NS child rapidly acquires increasingly
differentiated rules as he matures, whereas, the IS child
seems to be unable to progress beyond elementary and gen-
eralized rules. Menyuk (1964b) concludes that the label
"infantile speech" is a misnomer, since a qualitative dif-
ference is found between these two groups of children.

While this is certainly true, Menyuk presents no definition
of infantile speech nor any specification of the criteria
used for diagnosing this problem.

Bloom (1970) criticizes Menyuk's analysis of child
language. Bloom (1970) feels that Menyuk has merely classi-
fied sentence types without relating the rules needed to
generate each type to similar and different sentence types.
She also feels that Menyuk has not presented evidence that
her subjects productively generated the rules of the grammar

(Bloom, 1970).
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Although some of Bloom's criticism may be valid,
Menyuk has attempted to relate competence and per formance
in terms of the sequential emergence of different linguistic
systems and the deviations children make as they approach
éorrect usage.

Iee (1966) found results similar to those of Menyuk.
(1964b) in comparing a normal speaking child and one with |
"language delay." She analyzed the responses of the two
children in terms of her own theoretical construct which she
calls Developmental Sentence Types (Lee, 1966). Lee indi-
cates that this type of classification system, based on
assigning utterances to a specific sentence typé, makes it
easier to analyze children's productions and to uncover
areas of abnormal syntax in atypical children. In comparing
the productions of these two children, Lee (1966) finds
that the child with delayed speech does not seem to be
following the natural patterns at a slower rate, but that
he is failing to make linguistic generalizations upon which
syntactic development depends.

It seems premature to accept the usefulness of lLee's
method of analysis based on only two cases. Her sentence
types may be useful in analyzing the speech of very young
'~ children but seem insufficient to handle the complexity
found in the language of the older child. The Developmental
Sentence Types do not appear to be any more useful or much

simpler than an analysis based on generative grammar as used
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by Menyuk. Bloom (1967) points out that Lee's analysis
only accounts for surface structure. This may lead to con-
clusions about the child's per formance without the benefit
of analyzing the development of those deep structures which
are important to or lead to the observed utterance. Analy-
sis of surface structure allows for only limited hypotheses
to be formulated about the child's competence.

Brannon (1968) compared three and four year old
children's use of 26 transformations in a study which fol-
lows Menyuk's type of syntactic analysis. He found a sig-
nificant difference in transformational usage by the two
age groups. The results indicate that the older children
use more complex sentences involving both simple and gen-
eralized transformations. He suggests that linguistic
development follows acquisition of phrase structure rules,
then simple (singular) transformations, and finally
generalized (double-base) transformations (Brannon, 1968).

Lackner (1968) attempted to write a transformational
grammar for retarded children at different stages of develop-
ment on the assumption that the retarded child's language
would yield a slow motion picture of normal language develop-
ment. He was able to write phrase structure and transforma-
tion rules of the retarded children (Lackner, 1968). The
phrase structure rules appear to be compatible with adult
usage although of a less complex nature. Lackner (1968)

concludes that language behavior of normal and retarded
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children is not qualitatively different, that both groups
follow similar developmental trends, but that the retarded
child becomes arrested in development and remains at a

lower level of linguistic development.

The above investigations have shown, through analysis
of spontaneous speech and description of similarities in
development in different children, that children's utter-
ances conform to a grammatical system and that acquisition
of language involves learning linguistic rules. These
studies, however, only present data on per formance. The
large number of utterances these investigators have amassed
are difficult to analyze. The utterances represent only a
limited sample of the possible sequences a child is able to
produce. It is also difficult to compare the results of the
studies because of differences in the actual responses of
the children, the methods used to elicit the utterances, and
the methods used to write tenative grammars for children in
different stages of development. The investigator must also
make many inferences about what he thinks a child's utter-
ance means, and his analysis of the child's system may be
influenced by his own knowledge of the grammatical rules of
the language.

None of the investigations define "normal." They
assume that a child of educated parents or one who is in a
normal school program will develop language normally. There

is no attempt to assess other aspects of development or use
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any standard criteria for making the assumption that a child
is developing language normally.

Despite these limitations, the present writer believes
that the studies present undeniable evidence that language
development involves internalization and elaboration of lin-
guistic rules at all levels of linguistic analysis. Further
support for this conclusion will be presented in the studies

which attempt to assess linguistic competence.

Development of Specific Transformations

Ervin (1964), Bellugi (1965, 1968), Klima and Bellugi
(1966) , and Brown (1968), through careful analysis of chil-
dren's spontaneous utterances, spontaneous imitations,
privileges of occurrence of grammatical forms, and through
some asgsessment of comprehension, trace the emergence of
specific transformations.

Ervin (1964) discusses the development of the "do"
transformation in two to four year old children as shown by
gspontaneous imitations. The utterances of these children
indicate that although adults may use a basic set of rules
for use of "do" children do not do this. The children use
"don't" early in negatives and often as the only negative
signal. In interrogatives, children ask a question by using
a question word or rising intonation but do not use "do" in
questions until they learn to use "do" in negatives or
ellipsis. Ervin (1964) concludes that the process of acqui-

sition of language cannot be inferred from analysis of adult
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structure. Sentences which are described as generated by
transformational rules in adult grammar may be based on
simpler rules in early child grammar. A rule which may
apply to a variety of adult sentence types may develop
through separate and independent lines in children. Ervin
states:

Any system of analysis which omits either the

idiosyncratically structured and rule-governed

features of children's language or the gradual

changes within these rules is contradicted by

evidence from all levels of linguistic behavior

in children. (Ervin, 1964, p. 188)

Bellugi (1965) and Klima and Bellugi (1966) discuss
the development of negative and interrogative structures in
child speech. Their analysis is based on a developmental
study of three children with an attempt to categorize regu-
larities found in the development of negative and question
transformations, and to note the stages children go through
as they approach adult usage. Three stages were outlined
which were based on several thousand utter;;ces of these
children.

The sentences children use in Stage 1l average two
morphemes (Bellugi, 1965). Inflections, auxiliaries, arti-
cles, determiners, quantifiers, and most pronouns are absent
but the children are able to express basic sentence func-
tions of declarative, negative, imperative, and question.
"Nd' and "not" are used to signal negation and may either

precede or follow the rest of the utterance. The children

at this stage do not clearly distinguish between wh- and
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yes-no questions and signal yes-no questions only by rising
intonation with additional use of a few routine wh-questions.
In the development of the negative transformation in
Stage 2, there appears to be a residue of elements of Stage 1
coexisting with a new set of rules (Klima and Bellugi,

1966) . The basic structure of Stage 2 is:

S ——=) Nominal - (Auxneg) -(bredicate%
Main Verb

(where the negative has possible lexical representation as
"can't,"” "don't," "not," and occasionally "no"). The auxil-
iary verb occurs with negatives but not in questions or
declaratives. Other uses of the negative at this stage in-
clude use of a negative element within a sentence but not
connected to the main verb, several occurrences of a nega-
tive followed by a predicate, and use of both affirmative
and negative imperatives. From parent-child conversations,
it is shown that the children do understand a negative em-
bedded in an auxiliary (Klima and Bellugi, 1966). There
is also some evidence that children use negatives to negate
a preposition.

The interrogative development in Stage 2 shows a
continuation of the form of questioning used in Stage 1.
There 1s an increase in usage of many parts of speech and
the interrogative word "what" appears in sentences with
missing objects. In wh-questions, all the wh-words are in

initial position and all auxiliaries are omitted in ques-~-

tions. Yes-no questions are still formed by rising
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intonation only. A transformational rule emerges to order
appropriately the questions. Klima and Bellugi (1966) also
find that by Stage 2 children can appropriately answer most
questions. The answers to questions reflect understanding
that the object of a verb or preposition is being questioned.

The development of negatives in Stage 3 is influenced
by the appearance of modal auxiliaries in negatives and
questions as well as in declaratives indicating that auxil-
iaries are not separated from the negative elements. Inde-
terminants start to appear in affirmative as well as negative
sentences. The transformations of optional "be" deletion
and "do" deletion appear in Stage 3.

A great many changes occur in use of interrogatives
by Stage 3 (Klima and Bellugi, 1966). There is appearance
of a class of verbal forms which invert subjects in yes-no
questions and which can take negative particles. "Do"
occurs only as a helping verb in inverted questions and
negatives but seldom in wh-questions. The system is simi-
lar to that of adults, but auxiliaries are not invefted
with the subject noun phrase in wh-questions and the auxil-
iary system is still not fully developed. There is addi-
tional use of inflections and the first occurrence of
relative clauses and other types of embedding. In yes-no
dquestions, auxiliaries are correctly inverted; but although
the auxiliaries are also present in affirmative sentences,

they are generally not used appropriately in wh-questions.
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Bellugi (1965) and Klima and Bellugi (1966) note
that the three children studied went through these stages
in a similar manner. Differences which existed appear to
be alternate pathways to the same end and are only
superficial.

Huxley (1966) discusses the presentation of Klima
and Bellugi (1966) and points out that this analysis does
not really deal with children's competence, that this type
of analysis is time consuming, and might be an incorrect
representation of competence. She does feel that this type
of analysis is an important first step in a more complete
and accurate study of competence.

The orderly progression to grammatical development
as represented by syntactic regularities in children's lan-
guage systems is discussed further by Bellugi (1968). 1In
addition to her data on development of interrogatives, she
discusses the development of case marking. Case marking
refers to objective case pronouns in conjoined noun phrases
such as "can me and him play with this?" (Bellugi, 1968).
Thig construction is not heard by the children and is
deviant in English. Two of the children used it late in
linguistic development. By analyzing the use of this form
in spontaneous speech, the development of case marking was
presented as a set of changing hypotheses about the lin-~
guistic structure the child hears. Bellugi concludes with

the preliminary hypothesis that "the child's language
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gsystem develops as a function of increasing conditions on
the applicability of rules" (Bellugi, 1968, p. 48).

Brown (1968) analyzed the speech samples of three
children (the same as those of Bellugi, 1965, and Klima and
Bellugi, 1966) for the development of wh-questions and the
relationship of children's questions to adult rules. The
children's speech was categorized according to number of
morphemes produced at specific levels. All the children's
answers to parental wh-questions and for one child (Adam)
all answers to "why" questions were analyzed (Brown, 1968).

Brown (1968) found that prior to Level III (2.75
morphemes) there is no evidence that the children's ques-
tions are rule governed. There is use of a few wh-questions,
but no evidence that adult transformational processes are
operating. Around Level III, some rule usage begins. All
three children produce declarative sentences with noun
phrase subject, main verb and noun phrase object and loca-
tive adverbials and correctly answer questions requiring
these constituents 50 per cent of the time. Brown (1968)
expected the children to develop the occasional form of
questions next (where a wh-word is in sentence final position
and spoken with rising intonation and heavy stress). This
did not occur and the occasional form never became frequent
in the children's usage. All three children d4id produce an
ungrammatical form. This construction approximated both the

occasional and normal form of adult questions and was
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characterized by preposing (moving the wh-word to the
beginning of the sentence) without transposing (inter-
changing subject of sentence with auxiliary verb) (Brown,
1968) .

Brown (1968) also presents some evidence that chil~
dren have the constituents of wh-questions, in that they
are able to answer various wh-questions correctly. The
children answer a given type of question in the appropriate
form before they spontaneously construct that type of ques~
tion. 1In the early period, none of the children answered
"why" dquestions in a semantically sensible way. Many of
Adam's "why" questions were closely related to an immediate
antecedent declarative spoken by his mother. His attempts
at "why" and "why not" transformations may have been in-
adequate attempts to imitate according to his present level
of understanding. Brown (1968) concludes that preschool
children develop an underlying grammatical structure for
wh-questions which is similar to current transformational
grammar descriptions. The children must have some way of
organizing different items and sequences which are

super ficially dissimilar but which have the same meaning.

The goal of much of the research on child language
thus far presented has been to assess the child's linguistic
competence by detailed description of the child's per form-
ance as shown in the spontaneous production of language.

Brown, Fraser, and Bellugi (1964) in trying to write a
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grammar for a single child, attempted to elicit a judgement
from the child as to the grammaticality of a sentence. They
presented the child with two sentences, one of which was not
acceptable according to adult rules of grammar. The child
was not able to tell which sentence was "silly." This
direct approach to assessing competence proved to be un-
satisfactory (Brown, Fraser, and Bellugi, 1964).

Chomsky (1964) discusses some of the problems in-
volved in determing children’s linguistic competence. He
points out that it is difficult to write a grammar for chil-
dren since their language is constantly changing. The
attempt raises all the unsolved problems of constructing an
adult grammar, multiplied by some large factor (Chomsky,
1964). cChomsky (1964) believes that underlying these de-
scriptions of children's speech is an oversimplified concept
of the nature of grammatical descriptions. (The studies
available at that time relied heavily on per formance as the
only way to infer competence.) Chomsky (1964) indicates
that the deeper question concerns the kinds of structures
the individual has succeeded in mastering and internalizing,
whether or not he uses them productively. Competence can
only be studied through performance, Chomsky says, but it
must be approached in "devious and clever ways if any serious
result is to be obtained." He goes on to say that it is
absurd to attempt to construct a grammar which describes

observed linguistic behavior directly.
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If anything far-reaching and real is to be discovered
about the actual grammar of the child, than rather
devious kinds of observations of his performance, his
abilities and his comprehension in many different
kinds of circumstances will have to be obtained so
that a variety of evidence may be brought to bear on
the attempt to determine what is in fact his under-
lying linguisgtic competence at each stage of
development. (Chomsky, 1964, p. 36)
Direct description of actual verbal output will never give
these data (Chomsky, 1964). He calls for further studies
which will tap the child's underlying abilities to use and
comprehend sentence, to detect deviance and compensate for
. it, and to apply rules to new situations. Chomsky (1964)
suggests éhat data on comprehension and imitation may be
approaches to analyzing the child's underlying linguistic
gystems.
Lees (1964) also points out problems in analyzing a
corpus of child responses for which a grammar is to be
written. Not only are there great variations in utterances,

but it is erroneous to assume that every utterance is con-

structed according to bona fide rules (Lees, 1964).

Experimental Studies

Comprehengion and Production of
Sentences: Active-Pagsive Contrasts

Several investigators attempted to assess children's
linguistic competence by studying their comprehensibn and/or
production of specific grammatical forms. A number of these
studies were concerned with similarities and differences in

comprehending and producing active and passive sentences
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gsince this contrast preserves meaning while changing
structure.

Slobin (1966) measured comprehension in children and
adults in terms of reaction time and number of errors in-
volved in deciding whether an active or passive sentence is
true or false in relation to a pictured situation. The
results show that incorrect responses have longer reaction
times than correct ones. Grammatical sentence type was
found to be a significant factor throughout the age range.
The order of comprehension of sentence types, from easiest
to hardest, was K<P<N<PN. This result supports the
hypothesis that syntactic complexity is reflected in
decoding time.

Hayhurst (1967) investigated the interrelation be-
tween grammatical and semantic factors as shown by five to
nine year olds ability to produce true passive and negative
passive sentences. The children were required to construct
a sentence of the same form as a given model. Hayhurst's
(1967) results indicate that sentences without expressed
actor are easiest to produce, but this is significant only
for the younger subjects. Affirmative passives are not used
more frequently than negative passives, and errors tend to
produce sentences of an easier grammatical form than the
desired sentence. A common error at all ages is to produce
the kernel form of the required sentence. Hayhurst (1967)

interprets her results as indicating that a two-stage
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process is not operating in production of passive sentences
(translation into kernel form and adding a footnote for the
passive). The errors younger subjects make suggest in-
adequate comprehension of the passive, while the older sub-
jects seem to fail in reconstructing the sentences.
Kernalization may be important in comprehension but appears
to be less so in sentence reconstruction. The presence of
the negative seems to complicate comprehension for the
younger subjects and reconstruction for the older ones in
that more errors are made in the negative passive sentences
(Hayhurst, 1967).

Herriot (1968a) studied children's comprehension of
active and passive affirmative sentences. The amount of
semantic content was varied by inserting nonsense words in
the sentence. Children aged five to nine were asked to
gselect a picture appropriate to a sentence spoken by the
examiner. Significant differences were found in sentences
using real and nonsense words, although older children were
successful with both tasks. Active and pasgssive sentences
were not found different in difficulty. Greater 4iffi-
culties were found when the verb was nonsense than when the
subject or object was nonsense. Herriot (1968a) concludes
that syntax has semantic reference and that difficulty in
sentence comprehension appears to be localized in the verb.

Huttenlocher, Eisenberg, and Strauss (1968) had

fourth grade children place toy trucks, one of which was not
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movable, in relation to each other according to directions
of the examiner. The results indicate that for active
statements comprehension is facilitated when the movable
truck is the grammatical subject rather than object. For
passive sentences, the task is completed faster when the
movable truck is described as logical subject, even though
it is grammatical object. The passive form takes longer to
comprehend and act upon than the active form, confirming
prior results. The authors conclude that comprehension is
easiest when there is correspondence between the perceived
actor in a situation and the logical subject of the
statement (Huttenlocher, Eisenberg, and Strauss, 1968).
Turner and Rommetveit (1967b, 1968) also per formed
experiments on children's comprehension and production of
active and passive sentences. They found that by focusing
the child's attention on a particular element in the sen-
tence (recipient of action) or by controlling the direction
of visual scanning of a picture they were able to increase
the number of passive sentences nursery school through third
grade children produce (Turner and Rommetveit, 1967b). They
also believe that putting sentences into passive form demon-
strates some interaction between syntax and semantics and
that comprehension of the structure is necessary for correct
production relative to the pictured event (Turner and

Rommetveit, 1967b).
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The 1968 study of Turner and Rommetveit manipulated
the voice in which a sentence is recalled by varying the -
focus of attention both when sentences are being learned
and recalled. The results indicate that the focus of atten-
tion at storage and retrieval affects the voice in which the
sentence is recalled. Correct recall is facilitated when
the retrieval picture relates to the subject of the original
stimulus or when it depicts the total situation. Sentences
are transformed into the opposite voice on recall when sen-
tence subjects are incongruent in picture and sentence.
Higher scores are obtained when both actor and acted-upon
elements are presented as memory aids, one for storage and
one for recall. The errors made, particularly at the
kindergarten level, suggest that the area of greatest diffi-
culty between active and passive is the verb form (Turner
and Rommetveit, 1968).

Slobin (1968b), in attempting to collect further
data to support the coding hypothesis, had children aged
five to twelve and adults retell stories. The stories were
presented in either full passive sentences or in truncated
passive form. The results indicate a general tendency to
retell stories in the active voice. However, this occurs
more often when retelling the stories presented in the full
passive. Truncated passives are recalled verbatim more
frequently than full passive in almost every subject of

every age. Slobin (1968b) suggests that the truncated
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passive may be stored in a different manner than full
passive, thus facilitating exact retrieval of the original
syntactic form. Slobin (1968b) states that, at least for
truncated passives, the coding hypothesis may need revision.
The syntactic form of truncated passives does not influence
sentence meaning and the syntactic form is retained (Slobin,
1968b). Thus semantic parts of a sentence which are coded
in memory may not always correspond to the underlying active
affirmative declarative sentence. Again, there appears to
be the need for experimental and theoretical data to provide
information about the interaction of semantics and syntax in
both comprehension and recall. Slobin (1968b) found, as had
Turner and Rommetveit (1968), that the verb forms presented
the greatest difficulty in young children's attempts to

produce passive sentences.

The results of the studies concerned with active-
passive contrasts indicate that active sentences are easier
to understand and produce. The studies emphasize the impor-
tance of semantic and extralinguistic cues in determining
ease of comprehension and/or production. There is also some
support for the operation of a kernalization strategy in
children in their reduction of sentences to a form nearer
the kernel structure. However, in children, it appears to
be more difficult to separate sentence processing strategies
from difficulties in sentence comprehension, production, or

reconstruction.
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Comprehension and Production of
Sentences: Other Grammatical Forms

Gaer (l1969) tested children (age three to six) and
adults in their ability to comprehend and produce sentences
which varied in syntactic type and complexity. The sen-
tence types were active, P, N, and Q, with complexity varied
in four levels of embedding. Pictures were used to illus-
trate the sentences. For the comprehension task, the chil-
dren were required to respond "yes” or "no” to indicate
agreement between a spoken sentence and a picture. The pro-
duction task involved two parts. Five random numbers were
read immediately after each sentence. The child repeated
each of the numbers. After the fifth number, he was shown
the pictures from the comprehension section and asked to
recall the sentence. A similar procedure using written
responses was given to the adults.

Results of the study indicate that, except for the
three year olds, active sentences are understood signifi-
cantly better than at least one other type (Gaer, 1969).

At five years of age, questions are understood as well as
active constructions and no differences exist between pas-
sive and question sentences. At age four, passives are not
understood as well as questions. Negative sentences have
lowest comprehension scores in all subjects but are produced
better than questions by three, four, and five year olds.
Other production results are the same as comprehension

results. Fewer changes in both tasks are found over the
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age range on the complexity measures. All children have
more difficulty understanding center and double embeddings
than simple sentences (Gaer, 1969).

Gaer (1969) points out that there may have been mis-
interpretations of negative sentences on the comprehension
tagk because of confusions as to whether "yes" or "no" is
the correct answer. The passive, which is the last learned
in comprehension and provides most difficulty in production
interacts with the levels of complexity. The more embed-
dings there are in a sentence the more operations one needs
to change deep into surface structure and the more informa-
tion one must store for correct production. The combination
of the number of operations and amount of information in the
sentence makes passive constructions that much more diffi-
cult to handle. Gaer (1969) also suggests that memory
limitations might have interfered with production and
comprehension of the more complex sentences.

Another approach for studying both comprehension and
production of sentences is that of Suci, Ammon, and Gamlin
(1967) and Ammon (1968). Using the probe~latency technique,
these authors show that grammatical structure is an impor-
tant factor in sentence perception in children. This method
involves auditory presentation of a sentence followed by
repetition of one of the words in the sentence to which the
subject responds as quickly as possible with the next word

which had followed in the original sentence. Response
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latency is measured and assumed to be a direct function of
the relationship between the two words (Suci, Ammon, and
Gamlin, 1967). The results of the studies by Suci, Ammon,
and Gamlin (1967) and Ammon (1968) show that the technique
igs valid for examining how a listener structures language
and is sensitive to structural variations within sentences.
Ammon (1968) found that the number of nodes in the tree
diagram from the probe word to the response word is success-
ful in predicting latencies within a sentence type. Ammon
(1968) interprets his results as being compatible with the
notion that the output of surface structure analysis is the
input to deep structure in sentence comprehension.

This probe-~latency technique seems to have the poten-~
tial to analyze linguistic data of various types. Both of
the studies using the technique suggest further investiga-
tion where sentence length and sentence complexity are
controlled so that sentence processing strategies can be
more directly revealed.
studies of Comprehension of
various Grammatical Contrasts

Investigations by Carrow (1968), Shipley, Smith, and
Gleitman (1969), and Carol Chomsky (1969) analyze the
development of comprehension of several grammatical
categories in children.

Carrow (1968) traced the development of grammatical

and lexical contrasts in two to seven year old children.
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Pointing responses to pictures were used to test
comprehension of noun, verb, adjective, adverb, and prepo-
sition, of category contrasts of case, number, gender,
tense, status, voice, and mood, and of syntactical struc-
tures of predication, complementation, modification, and
coordination. Carrow (1968) found that comprehension
varies within each category and that there is not a relation-
ship among the categories in that one does not appear to be
learned before another. Some of the contrasts are more
difficult to understand than others. The greatest develop-
ment in comprehension is found between the ages of two and
4.9.

This study is limited in its contribution to under-
standing development of syntax as measured by comprehension
of grammatical contrasts. The emphasis of the items is
morphological rather than syntactic. There are few examples
of the same kind of item. Thus, there is no way to trace
the development of a particular grammatical form. Some
items present two choices and others three, which may in-
crease the probability of guessing. The study does show
that many grammatical contrasts can be represented pictori-
ally. However, some contrasts are easier to represent than
others. This also affects the possibility of correct
guesgsing responses in that there is no control of whether
the child responds to the grammatical contrast or to a key

word in the sentence.
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Shipley, Smith, and Gleitman (1969) studied
comprehension in children 15 to 30 months old by noting
reactions to semantically or syntactically anomalous com-
mands. Sentences using real words were of four types:
well-formed, telegraphic, lengthened telegraphic, and
isolated noun command. The four types of commands using
nonsense material were: well-formed with a nonsense func-
tion word, a nonsense verb, nonsense function words and
verb, and telegraphic with nonsense verb. The results show
that children whose spontaneous speech is telegraphic';béy
well-formed commands more often, indicating that competence
is better than performance. Children whose speech is
holophrastic obey child-form commands more frequently.

Both groups respond less often and require more repetitions
of commands involving nonsense material (Shipley, Smith,
and Gleitman, 1969).

This novel approach demonstrates that comprehension
can be agssessed without relying on pointing responses to
pictured grammatical contrasts. It also shows that chil-
dren are able to make grammatical distinctions which they
are unable to produce.

Carol Chomsky (1969) presents another approach for
agssessing the development of comprehension. She challenges
the generalization in the literature that the child has
acquired the syntax of his language by age five. Her study

investigated comprehension of four grammatical structures
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present in adult language to determine if these are
comprehended in children aged five to ten years. The four
structures on which the children were interviewed are shown
in the following examples: (1) John is easy to see;

(2) John promised Bill to go; (3) John asked Bill what to
do; and (4) He knew that John was going to win the race.
Item (1) above tests the subject of a sentence and the sub-
ject of see; (2) tests subject of go; (3) tests subject of
do; and (4) tests reference of he (Chomsky, 1969). By
manipulation of or reference to objects and by responses to
guestions, the children's comprehension of these structures
was assessed.

The results show that for the structure "easy to
see”" the younger children answer incorrectly with the number
of wrong answers decreasing with age--until nine years
when all answers are correct. For the structure relating
to "promisge," four response categories which seem to be
indicative of stages of development are outlined. (It
should be noted that the children were tested in knowledge
of the meaning of the word "promise" and its use as con-
trasted with the use of "tell.") The acquisition of the
"promise" structure was not as age dependent as the first;
in some of the children it was acquired by age five, by
others not until age nine (Chomsky, 1969). For the con-
struction involving "ask,"” which was contrasted with the

use of "tell," the five and six year olds interpret "ask"
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as 1f "tell” had been said. Further testing indicated
that the children at this stage impose a "tell" interpre-
tation on both words. Even with extensive testing, re-
sults were equivocal as to whether even the oldeét children
have completely mastered use of this construction. Three
structures were examined in children's comprehension of
pronominalization. Results on this testing indicate the
highest correlation with age. The principles of pro-
nominalization appear to be acquired by a majority of the
children at about the same age (5.6 years) without the
variety in age of acquisition found with the other struc-
tures. Carol Chomsky (1969) explainsg this on the basis of
a qualitative difference in the rules needed for the con-
structions. Pronominalization rules are based on a general
principle applying to a whole sentence, rather than on
lexical exceptions. She hypothesizes that perhaps pro-
nominalization igs a more basic tool of language, while the
other constructions are specialized skills (Chomsky, 1969).
Chomsky's (1969) findings indicate that acquisition
of linguistic structures does continue beyond the age of
five, that there is an orderly pattern, if variation, in
rate of acquisition of these structures, and that differ-
ences in patterns of acquisition of these structures reveal
distinctions in the structures themselves. This study pro-
vides valuable insights into language development and out-

lines a rather comprehensive but manageable methodology for
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asgssessing children's competence for more complex linguistic

structures.

Methods of Assessing Comprehension and
Production of Grammatical Contragts

Reports by Slobin (1967) and the Northwestern Syntax
Screening Test designed by Laura Lee present additional
approaches for assessing comprehension and/or production of
various grammatical contrasts.

The Northwestern Syntax Screening Test (Lee, 1969)
tests children's understanding and production of grammatical
forms. The test was not devised for comprehensive evalua-
tion of syntactic skills but to give an estimation of
syntactic development to isolate children who may need
training in language sgkills. Normative data is available
for children aged three to eight. The test contains twenty
pairs of receptive and expressive items with identical
linguistic structures in both parts of the test. On the
receptive items, four pictures are presented. The examiner
says two sentences and the child is asked to point to the
picture corresponding to each of the sentences. The ex-
pressive items use only two pictures. The examiner says
two sentences, points to each picture in turn, and asks the
child to say the sentence appropriate to each picture. The
items range from four to seven words in length. Four items
contrast pronoun usage, three contrast noun-verb agreement,

two verb tense, three prepositional phrases, two passive



79

forms, two questions and one negatiwe transformation. One
contrast relates to object of the verb, one to use of this/
that, and one contrast seems to involve auditory discrimina-
tion ("The boy washes himself” versus "The boy washes the
shelf") although use of the reflexive pronoun is implied.

Although the test is only a screening device, there
are only a few items which relate to transformational usage.
Comprehension and production of the underlying structure of
the sentence in many cases relies on a key word for the
correct response. The test also seems to be useful only
with children up to about age five. By this age, 90% of the
children achieved scores of 32 or 33 out of a possible 40
on both expressive and receptive items. This raises the
question as to the instrument's ability to detect problems
in children over the age of five. Some of the contrasts
seem to be more easily and directly represented--a problem
with all tests of this type. The expressive task is a com-
bination of production and imitation and therefore does not
discretely assess children's ability to produce contrasts
which may or may not be present in their spontaneous speech
or their competence.

Slobin (1967) reports on several approaches which can
be used to assess children's comprehension. One general
technique is to give the child specific instructions to
manipulate various objects in order to reveal his compre-

hension of the grammatical form. Slobin (1967) also reports
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on a suggestion of Ursula Bellugi for determining
comprehension of word order. Bellugi suggests constructing
sentences to accompany pictured contrasts such as subject-
object in both active and passive voice, reflexive-
intensive, negative in main and subordinate clauses, etc.
Results of these procedures are not available but are being
used as part of a cross-cultural study of language
development (Slobin, 1967).

Slobin (1967) also presents a number of techniques
for eliciting various types of grammatical constructions.
He suggests putting clothes on the wrong doll or puzzle
pleces in the wrong place to elicit negatives. Retelling
or telling a story is suggested, as this will give informa-
tion about the child's productive system by the recoding
which occurs in the retelling.

Slobin (1967) presents a number of elicitation tech-
niques which were formulated by other investigators and
contributed for use in the Field Study. Bellugi submitted
five such tests. Bellugi's Negation test requires the child
to say the opposite of what the examiner says. Her
Interrogation test is designed to elicit structurally dif-
ficult or infrequently used questions. Dolls or puppets
are used and the child is told to ask the doll questions in
which the interrogative word, the noun phrase and auxiliary
verb, the subject and object including the negative form of

"why" questions are varied. Bellugi's Reflexivization test
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requires the child to fill in the appropriate reflexive
form after being given an example. Bellugi also submitted
a Tag Question test which assesses children's ability to
pronominalize nouns and noun phrases, to locate subject of
a sentence, to handle conjoined noun phrases, to define
sentence negation, to handle auxiliaries which the child
may not produce, to locate the first element of an auxil-
iary verb, and to handle subject-verb agreement, tense
agreement, etc. Bellugi's Transformation test involves
interaction of two examiners with the child. Each examiner
produces a different model sentence. The child is then
given a sentence of one type and asked to produce a sentence
of the other type. The test items include wh-questions with
noun phrase object, separable verb and noun phrase object,
active-passive transformation, and conjunction (Slobin, 1967).
Although Bellugi's tests for eliciting various
grammatical structures are limited in number of items pre-
sented and lack data both on their usefulness and success
with children, they are important in that they present
additional approaches which may be valuable in assessing
children's comprehension and production of various kinds of

linguistic data.

The studies and methods of assessing comprehension
and production thus far detailed present some useful data

and possible techniques for measuring children's language
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per formance and competence. The approaches which rely on
pointing responses present problems, some of which have been
noted. The contrasts which can be assessed in this manner
must be limited to items that can be represented pictorially
and that differ by only one grammatical element. Thus, the
investigators are restricted to studying less complex items.
Results on simpler aspects of grammar do not allow for
generalization to more complex grammatical constructions.
Many uncontrollable variables are involved if longer and
more complex sentences are used, even if the problem of how
to picture the more complex felationships is solved. These
approaches are also hampered by the inability to picture
the same grammatical relationship in more than one item or
in a hierarchy of items of increasing complexity. A single
item is insufficient for drawing conclusions about a child's
comprehension and/or production of that element and cannot
be used for any developmental study of the emergence or
increased complexity in understanding and producing a
particular grammatical form.

Elicited Imitation as an Experimental Technique

for Assessing Linguistic Competence
Slobin (1969, pp. 10-11), states that "a major ad-

vance with age is the increasing ability to program longer
and more complicated utterances”; and that “increasing
sentence-programming span appears to be one major determi-

nant of the growth of linguistic complexity with age."
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Slobin is one of the major researchers using elicited
imitation as a way to study language acquisition. He feels
that imitation is not an important device in language ac-
quisition because it is unable to account for children's
ability to comprehend and produce novel utterances. Slobin
(1968a) believes that imitation plays many different roles
in the process of language acquisition depending on the age
of the child. Adult imitation and expansion of a child's
utterance may help the child expand his own system of rules.
Expansion and imitation of adult speech may allow the child
to add items normally missing in the child's speech.
Slobin (1968a) feels that expansions can extend a child's
sentence programming span not merely by adding length but
by increasing the number of operations needed to generate a
construction. Slobin (1968a) also points out that there is
no evidence that adult expansion plays a role in facilitat-
ing language development but believes that it still may
help the child learn about the structure of his language.
Lenneberg (1964, 1967) also states that imitation is
not a crucial factor in learning to comprehend or produce
language. Lenneberg (1967) does feel that imitation of
sentences is a useful way to test understanding because if
understanding is deficient correct repetition becomes dif-
ficult. Based on his analysis of the language development
of a group of retarded children, Lenneberg (1967) concludes

that correct sentence repetition is based on comprehension
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of the sentence, not sentence length, that errors made on
repetition reflect the level of rule development needed to
generate the sentence, and that correct reproduction of a
sentence depends on knowledge of the rules not on rote
memorization.

Ervin-Tripp (1966, p. 80), concurs with this position
and states: "Imitations seem to be affected by the compre-
hension of grammar, child's storage capacities and his
generative programming rules and complexity limitations."
She also believes that correct recongstruction of a long
gsentence means it has been recoded correctly (Ervin-Tripp,

1966).

Studies Using Elicited Imitation

The traditional use of elicited imitation and the
possibility of using this approach to determine linguistic
competence is summarized by Mildred Berry:

Memory span has been tested generally by the recall of
single phonemes or nonsense syllables. If a child
remembers cues on phonological, syntactic and semantic
carriers, recall of meaningful sentences and short
stories would seem to be a more valid assessment of a
child's competence. (Berry, 1969, p. 1l51)
A. Epstein (1964) also points out that it is more useful to
know the extent to which children can repeat utterances of
their language than their skill in repeating digits or
nonsense material.

There is little available data on auditory memory

span for sentences to indicate the length of sentence a
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child of a specific age should be expected to be able to
repeat. Doctoral gtudies by Spencer (1958) and McGrady
(1964) present results of a test of auditory memory for
sentences given to children aged 2.6 years to six years
(Spencer, 1958) and from age 7.6 years to 9.6 (McGrady,
1964) . The test includes twelve sentences ranging in
length from three to fourteen words. Median scores on re-
call of sentences increase with age and range from a score
of 1.5 at age two and one-half, to 8.5 at age six, to 9 at
age seven and one-half and a score of 12 at age nine and
one-half. This test of sentence recall, however, does not
control for sentence complexity, does not have the same
number of items of each sentence length, does not give
alternate items of the gsame length and type in case of
failure, nor does it have sentences representing each
length within the three to fourteen word range.

A. Epstein (1964) presented an extensive discussion
of auditory memory for language in normal children and
those with language delay. Three tests of auditory memory
were used: two tested memory for meaningless syllables and
one tested memory for sentences. The length of sentence
was counted in syllables. His results, somewhat difficult
to interpret, indicate that up to a certain length all
short sentences are correctly reproduced. The normal chil-
dren are able to repeat sentences whose length ranges from

12 to 20 syllables in grade two, 12 to 22 in grade three,
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15 to 26 in grade four, 16 to 27 in grade five, and 17 to
27 in grade six. Although not analyzed by Epstein, it does
not appear that this test shows significant differences at
the different grade levels. There seem to be great simi-
larities in both basal and ceiling levels. Epstein (1964)
found lower scores for children with language delay, as one
might expect. However, the children with language delay
showed a wide range of IQ scores, and as the IQ scores
approach normal (100) so do the scores on the sentence
repetition test. This would indicate that the intelligence
factor, either in combination with language delay or as a
separate element is the determiner of success in sentence
repetition. The test does not appear to separate the chil-
dren with language delay on any other dimension.

While Epstein (1964) indicates the importance of
auditory memory, he is content to count syllables and to
disregard any role sentence structure may play in the repe-
tition of sentences. His data on language delayed children
yield little valuable information, since there was a great
range not only in age, but in IQ and test results.

Although there may be other references in the litera-
ture to the 1mportancevof auditory memory in facilitating
language development or contributing to language delay, no
other studies are available which provide age-expected
levels at which children are able to repeat sentences of

gspecified lengths. The psycholinguistic studies on elicited
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imitation, while not totally solving the problem, do
provide information on the relationship of auditory memory
for sentences to language acquisition and development.
These studies also stress the importance of comprehension
or recoding of sentences for correct reproduction.

Brown and Frager (1963) had six children (24 to 36
months of age) repeat thirteen sentences. The sentences
ranged in length from three to six words (an average of 5.2
mor phemes) and were of various adult forms (question, nega-
tive, and imperative sentences). The number of morphemes
these children could repeat is 2.2 morphemes at 25 1/2
months, 3.1 morphemes at 28 1/2 months, 3.7 at 30 months,
3.5 at 31 1/2 months, 5.0 at 32 months, and 4.9 morphemes
at 35 1/2 months. These elicited imitations indicate that
with increase in age more of the imitations are morphemically
identical to the model sentences and include a greater num-
ber of the morphemes presented. The morphemes are always
in the original order. Omissions are not random but show a
tendency to drop one kind of morpheme and retain another.
Morphemes likely to be retained tend to be in sentence
final position, to be reference making forms, to belong to
the large and expandable noun, verb, or adjective parts of
speech, to be relatively unpredictable from context, and to
receive heavier stress. Morphemes likely to be omitted
tend to occur in sentence intermediate position, to belong

to less important grammatical categories, to be non-reference
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making forms, to be relatively predictable from context,
and to receive weaker stress (Brown and Fraser, 1963).
Brown and Fraser (1963) conclude that children's reduction
of adult sentences is due to a limited auditory memory span
and to a limited sentence érogramming span. They further
state that span limitations probably compel the child to
reduce adult sentences, but do not explain the tendency to
drop or retain a specific type of morpheme (Brown and
Fraser, 1963).

Freedle, Keeney, and Smith (1970) had children (mean
age 4.4 years) imitate sentences of similar structure but
different semantic content in order to test Brown and
Fraser's (1963) conclusion that children omit function
words and unstressed parts of a sentence. The sentences
contained grammatical and ungrammatical sedquences and
ranged in length from five to seven words. The results
indicate that sentence grammaticality is the predominant
factor in the children’s deletion of articles and verb in-
flections, but it is not the factor in deletion of noun
inflections. Freedle, Keeney, and Smith (1970) conclude
that the Brown-Fraser hypothesis is generally supported by
the type of deletions the children in this study made.
However, they do not feel that limited memory span alone
can account for the pattern of errors in the children's
imitations. Differential stress and low information value

may also be important factors in children's repetitions.
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Freedle, Keeney, and Smith (1970) also analyzed the results
in terms of sentence mean depth. This analysis demonstrated
that the mean depth measure cannot account for the relative
difficulties the children experience in recall of the
sentence.

Scholes (1970) had children aged three to four and
one-half imitate strings ranging in length from three to
five words. Some of the strings were well-formed, some
were semantically anomalous, and some were syntactically
deviant. Both real and nonsense words were used. The re-
sults show that children delete functors and retain con-
tentives when imitating. Scholes (1970) hypothesizes that
the child identifies and retains content words primarily on
the basis of familiarity of form and to a lesser extent on
the basis of knowledge of semantic structure.

Menyuk (1963b, 1964a, 1965, 1969) studied children's
ability to imitate sentences containing structures found in
child language samples. In her first study (1963b) nursery
school and kindergarten children were asked to repeat
actual sentences representing transformations found in a
language sample of children of this age range. The children
were also asked to repeat sentences containing forms re-
stricted to the children’'s grammar. Sentences representing
twenty-seven different transformations, ranging in length
from three to nine words were presented. The results show

that a significant number of nursery school children are



90

able to repeat all the transformations correctly but have
difficulties repeating transformations of question, got,
auxiliary have, conjunction with so and with because, and
nominalization. The kindergarten children can repeat all
transformations except for got and auxiliary have correctly
(Menyuk, 1963b).

The restricted forms presented for repetition in-
cluded 31 different sentences, each representing a different
error. These ranged in length from two to eight words.

Only i3 of the items were repeated correctly in the younger
children and 23 in the older. Most non-repetition was due
to correction of the restricted form. A significant number
of the younger children corrected verb-form omission, tense
agreement in conjunction, contraction deletion, preposition
omission, and noun phrase omission. In the older group,
the items corrected were contraction deletion, particle
redundancy, and preposition omission (Menyuk, 1963b).

Menyuk (1963b) concludes that sentence length (two
to nine words) is not critical in determining success in
repetition. Differences in ability to repeat sentences are
due to rule usage rather than to a more automatic repetition
of structures. Children are able to imitate structures
which they do not use spontaneously. Menyuk (1963b) assumes
thig is an indication that the child has incorporated the
rules of the grammar under which he operates when

understanding and producing sentences.
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Menyuk (1965) replicated her earlier study and found
egsentially the same results. The sentences used in this
study represented those transformations least used and most
often modified by the younger children in the previous
(1963b) study. The modifications the children make on
repetition represent a set of rules more elementary or
found earlier in the children's grammatical system. The
results again support the finding that repetition is
dependent on structure rather than length (Menyuk, 1965).

Menyuk (1964b) also compared normal speaking children
and children with infantile speech in their ability to re-
peat sentences. The normal group correctly repeated more
items. The imitations of the infantile speech group con-
tained more omissions. They tended to repeat the end of a
sentence or to apply general rules in processing and
reproducing the sentences (Menyuk, 1964b).

Menyuk (1969) states that the differences in the
ability of her subjects to repeat correctly is due to par-
ticular rules used to generate sentences, not to sentence
length. Modifications of repetitions are also rule governed
in that all modifications use simpler constructions than
those in the target gsentence. Many of her subjects use the
same rules for reproducing and spontaneously producing
sentences. Use of rules is also seen in the spontaneous
corrections children make of ungrammatical sentences (Menyuk,

1969) . Menyuk concludes:
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Repetition, therefore, in conjunction with analysis
of gpontaneous generation, seems to be a technique
that can be used for eliciting information about level
of grammatical development. It gives us information
about the kinds of structures the child has acquired
and thoge that he is in the process of acquiring and
the level of acquisition of those structures that he
is in the process of acquiring. More importantly, the
results of these studies indicate that the child does
not listen passively to the language in his linguistic
environment, attempting merely to reproduce only what
he can remember of what he had heard, but, rather
actively goes through a process of matching what he
hears to structures that he has internalized in order
to regenerate or generate sentences. (Menyuk, 1969,
p. 118)
Menyuk (1969) indicates the need for further research on
imitation, making the suggestion that memory capacity for
syntactic sequences which vary in both length and complexity
be studied.

Menyuk's data on repetition have several limitations.
There is no control of sentence length and no more than one
item is given for testing a particular structure. Her data
on restricted forms, however, present another fruitful
method for studying linguistic competence.

Graham (1968) studied the ability of retarded chil-
dren to repeat unstructured strings of words (two to six in
length) and sentences which used 24 major transformations,
each represented by one eight-word sentence. The results
indicate that all subjects use sentence structure to facili-~-
tate recall. Both sentence type and short term memory
significantly affected recall. Graham (1968) feels that

these results support the theory that comprehension of
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sentence structure is important in processing and imitating
sentences. The underlying rules, which affect length of
sentence derivation, must have caused the differences in

per formance between sentence types. The errors the children
make in repetition are generally to produce a sentence
nearer to kernel structure (Graham, 1968).

Salzinger, Salzinger, and Hobson (1966) studied
children's ability to repeat sentence of varying syntactic
structure. Three to six year old children repeated four-
word (short) and six-word (long) sequences. The sequences
were elther intact declarative sentences or sequences con-
taining one of the following reversals: reversal of sub-
ject and predicate, of verb and object, of noun and modifier,
or of entire sentence. Age differences were found to be
significant in that scores increase with age and imitation
is best for the intact sentence. The scores for the muti-
lated sentences showed the following sequence in order of
easiest to hardest to recall: subject-~predicate reversal,
verb-object reversal, noun-modifier reversal, and poorest
scores for complete sentence reversal. The authors inter-
pret their results as demonstrating that preschool children
are sensitive to syntax and that they may use it to reduce
the number of units to be encoded (Salzinger, Salzinger,
and Hobson, 1966). The order of changes in structure proba-
bly reflects the frequency of these structures as units in

English. The authors also indicate that there is some
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evidence that the verb structure becomes increasingly
important in recall as the sentence length increases beyond
the memory span. They also conclude that these results are
compatible with the coding hypothesis and could be further
tested by varying sentence length more extensively
(salzinger, Salzinger, and Hobson, 1966).

Slobin (1967) suggests that elicited imitation is an
excellent way to assess linguistic competence. The model
sentences given for imitation should be designed to reflect
the range of sentences typical to child speech, should vary
in grammatical form, intonation and stress patterns, and
should range in length from two to eigﬁt morphemes. He
also suggests that some sentences should be successively
increased in length so that the nature of errors made can
be analyzed to shed further light on linguistic competence.

It is especially valuable to ask the child to imitate
sentences which seem to exceed his productive capacity,
allowing for revealing alterations imposed on the

model sentence by the child's own system of grammatical
rules. (Slobin, 1967, p. 22)

Slobin and Welsh (1968) discuss the results of a
longitudinal study of controlled imitation of one subject
known as "Echo.” One thousand elicited imitations were
collected from the time Echo was 2.3 years to 2.5 years.
Slobin and Welsh (1968) found that the number of words or

mor phemes did not indicate how much of a sentence Echo

could imitate. She was able to imitate successfully both
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long and short sentences and could produce spontaneously
sentences she was unable to imitate.

Slobin and Welsh (1968) found that hesitation pauses
and stress in the model sentence were important cues to
sentence processing and could lead to alteration or inser-
tion of new material on repetition. They also found that
Echo ignored repeated words in the model sentence unless
the words were interpretable as an appropriate lexical item.
For example, Echo said "I need the ball” when asked to re-
peat "I need need the ball," but imitated exactly when asked
to repeat "I need the ball ball," where "ball" could be an
appropriate item to say twice.

The authors believe that when a child repeats a sen-
tence it is filtered through the child's productive system
(Slobin and Welsh, 1968). The recoding the child does when
imitating corresponds to the linguigtic system the child is
in the process of learning. Slobin and Welsh (1968) found
that Echo repeated some sentences with word substitutions.
Her substitutions preserved the meaning of the sentence
indicating that the meaning had been understood and recoded
in a new form. The data on Echo contradict the generaliza-
tion that the order of elements is preserved in imitation.
Presented sentences which were conjoinings of two under-
lying sentences, both of which Echo understood, were fre-
quently inverted on repetition. This inversion indicates

comprehension of "and" as a sentence conjunction. Echo's
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imitation, as shown by the inversion of conjoined sentences,
suggests that she has a strategy which retains the general
syntactic form of the model and produces something which
follows this general form. Parallel constructions thus
occur without retention of the exact content words and
structural details (Slobin and Welsh, 1968).

By constructing sentences with complex transformational
histories, Slobin and Welsh (1968) found evidence that Echo
looked for subject-verb-object relations in the model sen-
tence. The order was not necessarily preserved in these
imitations, but it seems that Echo was attempting to extract
subject-verb~-object constructions based on her knowledge of
both gyntactic and semantic markers. Echo was able to
imitate exactly ungrammatical or anomalous sequences if
they were short enough. This again emphasizes the importance
of memory span in using elicited imitation as a way to study
competence.

Slobin and Welsh (1968) conclude that careful study
of elicited imitation is a fruitful method for studying
linguistic competence and development. They state:

The process of sentence recognition includes
retrieval of both form and content. Syntactic
structures take up space in memory and frequently
content will be sacrificed to the retention of form
in immediate, rote imitation. On the other hand, if
content has been retrieved and stored, it may be
encoded in the child's own syntax in imitation.

A fine grained analysis of repeated imitations of
systematically varied model sentences can reveal
agpects of the child's theory of syntax including

transformational rules and the syntactic and semantic
markers borne by lexical items. (Slobin and Welsh,

1968, pp. 17-18)
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The studies on elicited imitation show that there is
a pattern to the imitations based on limitations of chil-
dren's immediate memory span, sentence programming span,
and knowledge of linguistic rules. The studies algo indi-
cate that analysis of errors children make when attempting
to repeat sentences beyond their level of development has
the potential to provide much valuable information about
the development of linguistic competence.

A recent study by Jon Miller (1970) investigated the
effect of surface structure complexity, transformational
sentence type and sentence length on a sentence imitation
task. Twenty pre-school children aged 4.8 to 5.5 were
tested on sentences which varied in high and low ¥Yngve depth,
that is, four transformational types (active, negative,
passive and wh-questions) in sentence lengths of five through
nine words. Miller (1970) finds that sentence length is
predictive of difficuities children have in repeating the
sentences. Neither surface structure complexity (¥ngve
depth) nor transformational camplexity can predict accu-
rately the difficulties children had in this elicited imi-
tation task. Miller (1970) also finds that the order of
difficulty of sentence recall is not in the order predicted
by grammatical rules. For the low Yngve depth sentences,
the question sentences are easiest to recall, with active,
negative and passive sentences almost equal in difficulty,

but with the negative form being slightly easier. Active
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and negative sentences are easiest for the high ¥ngve depth
sentences, again with the negative form being slightly
easier, followed by wh—-questions, and with passive sentences
causing the greatest difficulty. Miller (1970) points out
the difficulties in accurately constructing sentences of
equal transformational difficulty and with the specified
Yngve depth measures. These results suggest that surface
structure complexity is not useful in modifying sentences
on elicited imitation tasks. Miller (1970) suggests further
studies controlling sentence length and perhaps modifying
other transformational complexities in order to asgsess

linguistic development in children.

Studies Comparing Imitation, Comprehension
and Production of Sentences

A number of investigators followed the experimental

technique of Fraser, Bellugi, and Brown (1963) to compare
children's imitation, comprehension, and production of
various grammatical forms.

The study of Fraser, Bellugi, and Brown (1963) was
stimulated by the familiar statement in the literature that
comprehension of language (passive control) occurs earlier
in development than production of the same feature (active
control). They devised a test built around pairs of sen-
tences which contrast a single grammatical feature. The
sets of pictures were the same in terms of object, action,

and qualities, but differed in aspect and time of action,
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gpatial relations between objects, and in number of
creatures performing the action. The child pointed to the
picture named for the comprehension (C) task. The produc-
tion (P) test required the child to produce the sentence
appropriate to a given picture. The child was also asked
to imitate (I) the contrasting sentences. Twelve children
ranging in age from 37 to 43 months were tested.

The results indicate that for every grammatical con-
trast, comprehension is better than production. Imitation
surpasses comprehension in nine of the ten contrasts and is
also better than production. Fraser, Bellugi, and Brown
(1963) point out that factors such as perceptual obvious-
ness of the contrast, length of total sentence, and frequency
of exposure to a particular construction may have affected
the results. They feel that since imitation is better than
comprehension, it may be that imitation is a perceptual-
motor skill which does not depend on comprehengion and that
the highly systematic speech system is under more complete
control at three years than the less systematic referential
system (Fraser, Bellugi, and Brown, 1963). These results
support the assumption that passive control is achieved
earlier if the production and not the imitation results are
used. Fraser et al. (1963) do point out that the imitation
task may have been too easy probably falling well within
the sentence programming span of three year olds. These

authors hypothesize that younger children, with shorter
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spans, should be compelled to reduce model sentences when
imitating (Fraser, Bellugi, and Brown, 1963). If they do
omit words on imitation but correctly point to the con-
trasts, this indicates that they can internally process
more than they can produce (provided that the previously
mentioned limitations of the contrasts do not affect the
response) .

McNeill (1966b) discusses these results and believes
that the child's performance will depend on the length of
sentence in relation to the size of the appropriate memory
span. He hypothesizes that there are at least three spans,
the largest of which is phonological. Grammatical compre-
hension gpan is next. Grammatical production span is the
smallest. The relationship of these spans is stated by
McNeill as the following principle:

If a sentence is shorter than a given span, the
corresponding performance can occur; if a sentence
is longer than the memory span, the corresponding
per formance cannot occur with complete accuracy.
(McNeill, 1966b, p. 79)
McNeill goes on to hypothesize four relations among imita-
tion, comprehension, and production which are dependent on
sentence length:
l. If sentences are short in relation to the grammati-
cal production span, imitation, comprehension and
production should be equivalent because underlying
competence-phonological or grammatical--can be
expressed in every task.
2. If sentences are long in relation to the grammati-

cal production span but short in relation to the
grammatical comprehension span, comprehension and
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imitation should be equivalent, and both should be
superior to production.

3. If sentences are long in relation to both the
grammatical comprehension and production span but
short in relation to the phonological production span,
imitation should be superior to both comprehension
and production, which in turn should be equivalent.
4., If sentences are long in relation to the phono-~
logical production span, all three types of performance--
imitation, comprehension, and production--should again
be equivalent because underlying competence is not
likely to be expressed in any task. (McNeill, 1966b,
p. 79)
McNeill (1966b) feels that this scheme accounts for the
apparent contradiction between the findings of Fraser et al.
(1963) and those of Ervin (1964). Ervin's (1964) findings
were probably based on relationship number four above where
the children probably recoded adult sentences before re-
peating them. The subjects of Fraser et al. (1963) were
older and were given short sentences so that the results
probably reflected relationships two and three above, where
imitation exceeds production (McNeill, 1966b). These re-
sults are difficult to compare, however, since Ervin (1964)

used spontaneous imitation and Fraser et _al. (1963) used

elicited imitation.
Lovell and Dixon (1967) used the technique of Fraser

et al. (1963) to trace the growth of imitation, comprehen-

sion, and production in normal and retarded children éged
two to six years. The findings of Fraser et al. (1963) of
I> C>P were confirmed for the whole age range and for both

groups of children. Maximum scores were obtained by most
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of the normal children on the imitation by age four. There
was little increase in scores on the comprehension and pro-
duction tasks between the ages of five and six (Lovell and
Dixon, 1967). These results support the technique, but the
fact that maximum scores on the imitation test are achieved
in the younger children indicates that the test items do
not increase enough in difficulty to measure development of
this skill.

Lovell, Hoyle, and Siddall (1968) also used the ICP
method to analyze ten normal children and ten with delayed
speech at ages three and four. No significant differences
were found between the groups on the comprehension items,
but significant differences were found between the groups
on the other two tasks. The children with delayed speech
showed scores for comprehension which exceeded imitatioh,
while the normals showed the reverse. The analysis of
spontaneous speech of the children indicates that the de-
layed speech group is limited not only in quantity of speech,
but that their linguistic system can be described as less
complex and analyzable in terms of phrase structure rules
alone (Lovell, Hoyle, and Siddall, 1968).

Turner and Rommetveit (1967a) also used the ICP
technique to assess the ability of nursery through third
grade children to handle reversible and non-reversible
active and passive sentences. All sentences were five

words long. The results show that children can correctly



103

respond to the comprehension task before they are able to
produce the sentence. Active sentences are more correctly
responded to than passives, and non-reversible sentences

are easier than reversible forms. Sentence voice was found
to have a more significant effect than reversibility. More
errors are made on the comprehension task than the imitation
task and more errors are found in production than in
comprehension (Turner and Rommetveit, 1967a).

IThis study suffered from the same problems as the
previously mentioned studies in that the imitation task was
too easy for the age group. Sentences given for imitation
which are too short most likely do not have to be recoded
for correct repetition. These short sentences do not reveal
the child's linguistic competence since the material does

not have to be processed for correct imitation.

Conclusions

The foregoing review of the literature attempts to
outline the areas of research, the theoretical foundations,
and the experimental approaches used in studying the acquisi-~
tion, development, and usage of linguistic systems. Results
and hypotheses have been presented concerning linguistic
competence, performance, and sentence processing strategies
of children and adults. The evidence from both child and
adult studies supports the usefulness of transformational
theory and, to a great extent, confirms the coding hypothe-

sis. Sentential material was shown to be perceived,
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learned, recalled, and acquired according to linguistic
rules.

This review has also presented a discussion of the
techniques which have been used for studying language
development and usage. Some of the limitations of these
techniques were noted. The descriptive studies of chil-
dren's per formance presented numerous items of what children
say and allowed for formulation of tentative hypotheses
about children's linguistic competence. Various other ap-
proaches for assessing both competence and performance were
described. The studies using elicited imitation seem to
reflect the child’'s competence most directly and to permit
description of the development of this competence most
adequately. Careful control of the sentential material
given for imitation and careful analysis of the child's
responses and errors in producing the sentences, should
provide reliable information about linguistic competence

and performance at each stage of language acquisition.



CHAPTER III

PROCEDURES

In this study, forty normal pre-school children

were given the Test of Auditory Memory Span for Sentences.

Subjects

The children used in this study ranged in age from
three to five years with ten children in each six month age
group within the two year span. The entire population
consisted of twenty males and twenty females distributed so
that within each six month age group there were five males
and five females.

All the children were enrolled in the following four
private nursery schools: The Queens School, the Valentine
Cooperative Nursery School, the Parkway Village Nursery
School, and the Flushing YM-YWHA Nursery School. All
testing was done in this setting.

No child who had a history of multiple articulation
problems, language problems, bilingualism, hearing loss,
behavioral, physical, or intellectual problems was accepted
for this study. Reports by the teachers and principals,

school records, and observations of the children playing in

105
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the classroom were used to rule out the presence of any of

the above problems.

The Instrument

The construction of the Test of Auditory Memory Span
for Sentences involved varying sentence length and sentence
complexity. The test is made up of eight sub-tests, each
sub-test containing twenty sentences. 1In each sub-test, all
sentences are of the same basic grammatical type but in-
crease in length from three to twelve words with two sen-
tences of each length. The sentence types used as the basis
for the eight sub-tests are based on Miller's (1962) hypothe-
sized relationship of the seven complex sentences to SAAD
sentences. Sub-test I contains twenty simple, active,
affirmative, declarative (SAAD) sentences. These twenty
gsentences are transformed into Passive (P) for sub-test 1I1I,
into Negative (N) for sub-test III, into Question (Q) for
sub-test IV, into Negative Passive (NP) for sub-test V,
into Negative Question (NQ) for sub-test VI, into Passive
Question (PQ) for sub-test VII, and into Negative Passive

Question (NPQ) for sub-test VIII.

Selection of Words

All words used in the test were selected from the
Thorndike-Lorge (1944) lists. All words used were rated AA,
indicating that they occur 100 times or more per million

words. The particular AA words selected were further marked
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by an M in the J column, indicating that they occur 1000
times or more in children's books.

The nouns and adjectives chosen from the lists were
felt to be appropriate for this age group, to be semantically
gsensible in all sentence types, and contained no more than
three syllables. The articles, prepositions of location,
and pronouns were selected according to these criteria as
well.

All verbs used in the sentences were transitive so
that they could be transformed into P, NP, PQ, and NPQ form.
In each set of two sentences of each sentence length, one
verb form was regular and one was irregular. The verb in
the first of the two sentences was in the simple present
tense, in the second of each set the verb was in the simple
past tense. The regular and irregular forms were alternated
in each set of two sentences of each length so that there
were equal numbers of present tense regular, present tense
irregular, past tense regular, and past tense irregular
verbs. The verb "to be" was not used as a main verb, only

as an auxiliary verb.

Consgstruction of Sentences
Twenty SAAD sentences were constructed using the
types of words described above. These sentences were then

transformed into the seven forms (P, N, Q, NP, NQ, PQ, NPQ).
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Sentence length was increased from three to twelve
words by adding adjectives and/or a prepositional phrase of
location (as described below). These were selected on the
basis of previous research which had indicated that children
aged 2.6 use prepositional phrases of location and children
aged 2.4 use adjective transformations (Menyuk, 1964Db).
Adjectives were added starting with the six-word SAAD sen-
tence. As many as four adjectives were added for the
twelve-word SAAD sentence. Adjectives were not added until
the sentences were one or two words longer on the other
sentence types. Prepositional phrases were added to form
the eight-word and longer SAAD sentences. For the more
complex sentence types where the grammatical form requires
an increase in sentence length, one or more adjectives were
deleted but the prepositional phrase was retained.

Sentence length was restricted by deletion and/or
contraction transformations and/or by pronoun substitution
for the first and/or second noun phrase. For the three-
and four -word sentences, the by-phrase was deleted in the
P, NP, PQ, and NPQ sub-tests. Contractions were used in
the N, NP, NQ, and NPQ sub-tests and were counted as single
words. Both contraction and deletion transformations were
used in the NPQ sub-test. Pronoun substitution for either
the first or second noun phrase was used on all sub~tests

to restrict sentence length.
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In order to illustrate the types of sentences used

and the types of changes made to maintain length restric-

tions on the eight sub-tests, sub-test I (SAAD sentences)

and sub-test VIII (NPQ sentences) are reproduced below.

(The entire test appears in Appendix I. The numbers on the

left refer to the number of words in each sgsentence.)

Sub-test I-~Simple Active Affirmative Declarative Sentences

#words
3 1.,
3 l.
4 2.
4 2.
5 3.
5 3.
6 4,
6 4,
7 5.
7 5.
8 6.
8 6.
9 7.
9 7.
10 8.
10 8.
11l 9.
11 9.
12 10.
12 10.

He eats food.
She cooked dinner.

She cleans the room.
He broke the glass.

The boy sees the boat.
The girl closed the door.

The lady opens the red box.
The baby wore a blue dress.

The pretty girl finds the brown hat.
The black horse pulled the big tree.

She washes the white car in the country.
He drove the long train to the station.

The children draw a little picture on the paper.
The busy farmer in the yard watched the bird.

The fat lady moves the heavy chair across the floor.
The mother read the long story to the good boy.

The tall man catches the yellow fish under the
large rock.

The happy family played the whole game in the
green grass.

The bad boy drops the cold milk on the clean
kitchen table.

The rich man bought the short gray coat in the
new store.
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Sub-test VIII--Negative Passive Question Sentences

#words

WY 00 NN OO0 uvun bbb WWw
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[

12
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N~
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o ©

0
. .

10.
10.

Isn't food eaten?
Wasn't dinner cooked?

Isn't the room cleaned?
Wasn't the glass broken?

Isn't it seen by him?
Wasn't it closed by her?

Isn‘'t it opened by the lady?
Wasn't the dress worn by her?

Isn't the hat found by the girl?
Wasn't the tree pulled by the horse?

Isn't it washed in the country by her?
Wasn't it driven to the station by him?

Isn't a picture drawn on the paper by them?
Wasn't it watched by the farmer in the yard?

Isn't the chair moved across the floor by the lady?
Wasn't the story read to the boy by the mother?

Isn't the yellow fish caught under the rock by
the man?

Wasn't the game played in the grass by the happy
family?

Isn't the milk dropped on the kitchen table by
the bad boy?

Wasn't the short coat bought in the new store
by the man?

In order to eliminate the effect of order of presen-

tation, forty different sequences of the eight sub-~tests

were randomly selected so that no child in any age group

received the same order of the sub-tests.
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Equipment
In addition to the test itself, a Wollensak 3500

s0lid state tape recorder was used to record all responses.
Three hand puppets were also used to interest the children
and to hold their attention. The puppets were soft, furry,
and colorful and required only whole-hand manipulation of
opening and closing the puppet's mouth. One puppet was a
yellow duck, one was a black and white spotted pig, and one

was a beige and red horse.

Testing Procedure

Each child was tested individually in a single
session. Testing required thirty to forty-five minutes
depending on the age of the child, his cooperation and
attention, his speed of response, etc. Responses were
noted during testing but all responses were recorded for
later more’exact analysis.

In éach school, the examiner wﬁé first introduced to
the children in the classroom setting. The examiner par-
ticipated in the children's activities for a short period
and then introduced the puppets to the group. The puppets
were discussed (type of animal, sound each animal makes,
etc.) and each child was allowed to play with a puppet for
a few minutes. The examiner then took the puppets and
explained to the class that these puppets were very silly
because each could only say what the other one said. Exam-

ples of this behavior were given to the class. The examiner
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then told the class that the puppets were going to play a
game with gome of the children by themselves. The children
were selected (according to the criteria described above)
and taken one at a time to another room for testing.

For the individual testing, each child was allowed
to select whatever puppet he wanted to use for the game.
The examiner chose another puppet, usually according to the
child's directions. During testing, the child was permitted
to change puppets so that he could have a chance to play
with all three at some point. This was done to maintain
interest and attention throughout the testing. The use of
the tape recorder was also explained to the child who was
told that when the game was finished he could hear himself
on the tape.

Instructions were given to each child as follows.
"We are going to play a special game with our puppets like
I showed you in class. My puppet is going to say some
things and whatever my puppet says I want you to make your
puppet say exactly the same thing. Remember, your puppet
can only say what my puppet says, he can’'t say anything on
his own. Suppose my puppet says: 'I sit in a chair.'
what does your puppet say? (Child responds.) Good. Sup-
pose my puppet says: 'How are you?' What does your puppet
say? (Child responds.) Very good. O.K. Are you ready to
play the game?" The latter example was given to allow the

child to have an opportunity to repeat a question, not
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answer it. If the child answered the questions, he was

told that was correct, but that his puppet did not know how
to answer any questions. His puppet only knew how to asgk
my puppet the same question. For the children who answered
the question in the example, another example was given, such
as "How old are you?" "What time is it?" "Is it Monday?"
When the child seemed to understand the task from the exam-
ples given to him, the examiner proceeded to give the Test
of Auditory Memory Span for Sentences.

The examiner read each sentence aloud in a normal
voice and using normal intonation patterns. The examiner
tried to read each sentence in the same manner for each
child.

The entire test (all eight sub-~tests in random order)
was given to each child. Each sub-test was given beginning
with the three word sentence. Sentences were given in order
of increasing length until each sub-~test was completed or
until the child did not respond at all to several successive
gsentences. Each sentence was given once. If a child cor-
rectly repeated one sentence of a particular length, the
alternate sentence of that length was not given and testing
continued with the next longer sentence. As explained
earlier, the first sentence of each length is in the present
tense, while the second is in the past tense. The examiner
therefore, randomly presented either the first or second

sentence of each length for the child to repeat. When a
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child failed to correctly repeat a sentence, or when the
child did not respond at all, the alternate form of that
length was given and testing continued giving every sentence
until the child failed to respond or until that sub-test

was completed.

Occasional reminders to "say just what my puppet
says" were given during testing as needed. A number of the
children said "yes" or "no" for some of the longer sentences
instead of repeating the sentence. This occurred for both
question and non-question forms. When this occurred, the
child was directed to "say it" or "say the whole thing."

When the test was completed, the child was allowed
to listen to a short portion of the tape, and then was

escorted back to his class.

Summary

Forty normal pre-school children were given the Test
of Auditory Memory Span for Sentences. The children ranged
in age from three to five years with five males and five
females in each six-month age group within the total age
range.

The test given to the children consisted of eight
sub~tests, each sub-test containing twenty sentences. The
sentences on each sub-test ranged in length from three to
twelve words. The elight sub-tests consisted of sentences
of eight different grammatical types. The first sub-test

contained simple, active affirmative, declarative sentences.
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The other seven sub-tests contained sentences similar to
those on the first sub~-test but with negative, passive and
question (and all combinations of these) transformations.
The order of presentation of the sub-tests was randomized.
Each child was tested individually and all responses
were tape recorded. The entire test was given to each
child beginning with the three word sentence. Sentences
were given in order of increasing length until each sub-
test was completed or until the child d4id not respond at

all to several successive sentences.



CHAPTER 1V
RESULTS

This chapter presents a description of the methods
used for analyzing the children's responses and the types
of data available for analysis. The chapter then describes
the five factor analysis of variance program and the results
cZ this statistical analysis. The main effects of this
analysis are presented first, followed by a presentation of
the significant interactions of these effects. The final
section of the chapter presents an analysis of the specific

types of errors the children made on the sentences.

Analysis of the Data

Scoring of the Sentences

All subject's responses were transcribed from the tape
recordings by the experimenter. Each sentence for each sub-
ject on each sub-test was scored as a percentage of the
target words in the sentence which were incorrectly repeated
by the child. Thus, a score of zero percent indicated that
all words were correct and a score of 100 percent indicated
all words in the sentence were incorrect. The sentence score
did not account for errors of word order; that is, if a
target word was correctly repeated by the child but was not

in the correct position in the sentence, the child still

116
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received credit for correct repetition of the permuted word
or words. A child who did not attempt to repeat a particu-
lar sentence, received a score of 100% indicating all words
in the sentence were incorrect. The sentence repeated
totally incorrectly likewise received a score of 100%.
Tabulation of actual errors made by the children was
also done. The errors were analyzed in terms of traditional
parts of speech which were then grouped into three larger

categories to be described below.

The Analysis of Variance

A five factor analysis of variance computer program
was run on the percent error scores for each sentence. An
arcsin transformation was written into the program so as to
stabilize the variances for scores in percentage form.1 An
analysis of variance was computed for the following five
factors at each of the ten sentence lengths (three to twelve
words). Factor A referred to first or second attempt to de-
termine whether there was a difference in the child's repeti-
tion of the two sentences of each sentence length on each of
the eight sub-tests. Factor T referred to the eight sentence
types. Factor S referred to subjects who were ranked accord-

ing to increasing age in months within each six-month age

group. Factor X referred to sex. Factor G referred to age groups

1Computer program was written and run by Prof. Harry
Levitt, The City University of New York, who also advised on
the statistical analyses in this project.
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with four groups of five subjects each in each of the four
six-month age levels from three to five years.

In order to determine the significance of the main
effects and interactions for each of the analyses of vari-
ance, the highest order interaction (ATSXG) was used as the
estimate of experimental error for factors A and T and all
interactions involving A and T.2 The SXG interaction was
used as the estimate of error due to intersubject variability
and was the interaction used to test the significance of the
factors S, X and G main effects and of the SX, SG, and XG
interactions.3 The summaries of the analysis of variance
for each sentence length and significance levels for each

factor and all interactions appear in Appendix II.

Results
The percent error scores for each sentence for each
child were analyzed by the five factor analysis of variance

program. The results of this analysis are presented below.

2w‘hen there are a large number of treatments and only
one observation for each treatment, no estimate of experi-
mental error corresponding to the within treatments mean
square is available. With this type of design, the highest
order interaction is assumed to be negligible and of little
experimental interest and is therefore used as the estimate
of experimental error (Edwards, E.A., Experimental Design in
Psychological Research, N.Y¥.: Holt, Rinehart and Winston,
Inc., 1962, p. 211).

3Personal communication with Prof. H. Levitt, CUNY.
When comparing subject differences, such as age and sex,
another estimate of error is needed to account for large
intersubject variation. The SXG interaction is used as
the estimate of error due to intersubject variability.
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The five main effects are presented first followed by a

discussion of the significant interactions.

Main Effects

First or second attempt.--Factor A (Figure 1, p. 121)

was not significant for sentence lengths three through six
but was significant for sentence lengths seven through twelve.
The F ratios for these sentence lengths (seven through twelve)
were all significant at the .01 level of confidence except
for the eleven word sentence which was significant only at
the .05 level. The first sentence of each length was always
in the present tense and the second was in the past, but the
verb form of regqular or irregular alternated between the A
and B sentences of each length. The mean percent error
scores show no differences for sentence lengths three, four
and five. The first sentence for sentence lengths seven,
nine, ten and eleven showed greater percent error scores.
with the exception of sentence length ten words, all verbs
were irregqular present tense forms. The second sentence
showed greater errors on lengths six, eight and twelve which
were all both past tense and irregular forms of the verb.

The analysis of this factor indicates that these children
experienced greater difficulty with irregular verb forms,

and to a lesser degree, more difficulty with past than pres-
ent tense verbs. Since the verb type and tense was the major
difference between form A and B of each sentence length, the

significance of this factor can be attributed to effect of
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the verb rather than to other factors, such as effect of
order of sentence presentation.

Sentence type.--The mean percent error scores for
factor T are represented in Figure 2, p.122.4 The analysis
of variance yielded F ratios significant at the .01 level
for factor T at all sentence lengths except eleven words,
indicating that grammatical structure is a significant fac-
tor in determining children's ability to imitate.

The mean percent error scores are very low for
sentence lengths three, four and five and show an increase
in percentage of errors at six words, followed by a steady
increase in error rate to the twelve word sentence length.
The predicted hierarchy of difficulty for sentence types,
however, was not completely supported by the results. The
one universal result was that negative sentences were easiest
to repeat (showed the lowest mean error scores). This was
true for all sentence lengths except for eleven word sentences
where it was second in ease of correct repetition to question
sentences. The predicted most complex sentence type,
negative-passive-question, resulted in the largest number of
errors for sentence lengths five through nine, and in the
second largest number of errors for lengths three and ten
words. However, for sentence lengths eleven and twelve, NPQ

was among the three easiest types of sentences to repeat

4It should be noted that on all tables and figures
SAAD sentences are cited as S.
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(following Q and N sentences for eleven word sentences and
second to N for twelve word sentences). The SAAD sentences,
which were predicted to be the easiest to imitate, never re-
ceived the lowest error scores and only for the five word
sentences was it second in ease of repetition to the N form.
SAAD sentences received ranks of difficulty (based on the
mean number of errors) of three for nine word sentences, four
for four and ten word sentences, five for six and eleven word
sentences, six for twelve word sentences and seven for seven
and eight word sentences. Thus, in no case was this the
easiest form to repeat and in two cases (seven and eight word
sentences) it was second in difficulty to NPQ, the sentence
type predicted to be most difficult to repeat.

Negative, passive and question sentences, having one
optional transformation in their derivations and predicted to
be second in difficulty to the SAAD form, did not show the
predicted effect consistently. The P and Q forms ranked
generally between second and fourth in order of increasing
difficulty with the exception of eleven and twelve word
sentences where passive was second most difficult, and four
and five word sentences where question was second most diffi-
cult. For fhe N?, NQ and PQ two-level optional transformation
sentences, the rank order of difficulty was scattered between
third and eighth position. Negative-passive tended to rank
around third in difficulty for the shorter sentences and
around sixth for the longer ones. There was no overall rank

order of difficulty for NQ and PQ.
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The overall effect of sentence type indicates that
although the effect of type is highly significant at all but
one sentence length, the predicted hierarchy of difficulty
in terms of transformational complexity is not completely
supported by the results. The single optional Negative
transformation sentence was easiest to repeat and the triple
Negative-passive-question transformation sentence was gener-
ally most difficult, although the effect of the latter was
not consistent across all sentence lengths. It would also
appear that seven to eight word sentences represent the
beginnings of sentence processing since relatively few errors
occur below this sentence length for all age groups.
Slightly shorter sentences (six to seven words) for the 3.0
to 3.5 year olds and slightly longer sentences (eight to
nine words) for the older groups appear to indicate the be-
ginnings of errors and perhaps the beginnings of greater de-
pendence on sentence processing strategies in terms of
grammatical structure for correct imitation.

Subjects.-~Factor S measured differences between sub-
jects ranked according to increasing age within each age
group and was not found to be significant at any sentence
length. The graphic representation of this factor (Figure 3,
pP.125) does indicate low error rates for sentence lengths
three through seven with a sharp and continual increase in
mean percent errors for all subjects from eight to twelve

words.
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Sex.--Factor X was likewise not significant for any
sentence lengths indicating no significant differences be-
tween males and females in ability to correctly imitate the
sentences. The graphic representation of this main effect
(Figure 4, p.l27) indicates a slight superiority in favor of
females for all sentence lengths. However, this difference
is not statistically significant compared to intersubject
differences.

Age.~-The effect of age (factor G) is significant at
the .01 level for sentence lengths three and eight through
twelve, and at the .05 level for lengths five, six, and seven.
The effect of age is not significant for four word sentences.
Figure 5, p.128, indicates a low percentage of errors for
three, four and five word sentences with an increase in per-
cent of errors from six to twelve words. As predicted, the
percent of errors is highest for the youngest children (3.0
to 3.5 years) and lowest for the oldest children (4.6 to 4.11
years), with the 4.0 to 4.6 year olds achieving fewer errors
than the 3.6 to 3.11 year olds.

Summary of Main Effects.--The results of the analysis
of the main effects indicate first or second attempt was
significant only for the longer sentences (seven through
twelve). This effect appears to be due to the form of the
verb in that more errors are made when the verb is irregular
and in the simple past tense than when the verb form is
regular and in the present tense. Sentence type was found

to be significant at all sentence lengths but eleven words.
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Low error scores were found for sentences of all types for
three to six words followed by a steady increase in errors
as sentence length increased. The predicted order of diffi-
culty of the sentence types was not found. Negative sen-
tences were easiest to repeat, having the fewest number of
errors. NPQ sentences were most difficult, as predicted,
except on eleven and twelve word sentences where NPQ was
among the three easiest sentence types. The predicted easi-
est sentence type, SAAD, ranged in difficulty from third
easiest to second most difficult. The Q and P sentences
generally ranked between second and fourth in ease of repe-
tition. The NP, NQ, and PQ sentences ranged in difficulty
from third easiest to most difficult. The overall effect of
sentence type appeared to be largely dependent on the length
of the sentence. The effects of subjects and sex were not
statistically significant, indicating no major differences
between individual children or between males and females.
Age was an extremely important factor in that errors on sen-

tences decreased asﬁage of the child increased.

Interaction Effects

The results of the interactions will be presented as
follows: those related to Factor A will be presented first,
followed by those involving Factor T. The sentence type x
age group interaction was the most statistically significant
and most relevant to the present study and will be discussed

in greater detail than any of the other interaction effects.
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The two, three and four factor interactions involving
factor A were generally not statistically significant with
only a few significant interactions at varying sentence
lengths. Interactions of first or second attempt with sex
(AX) , with sex, type and subjects (ATX, ASX, ATSX), and with
age groups (ATG, ATXG) were not statistically significant at
any sentence length. The interaction of attempt and sentence
type was only significant (at .0l level) for nine word sen-
tences but was insignificant at all other sentence lengths.
The interaction of attempt and age groups was significant at
the .0l level for lengths six and eleven. For lengths eight,
nine and twelve this interaction was only significant at the
.05 level. At all other lengths, the AG interaction was not
statistically significant. The majority of the interactions
of AS, ATS, ASG, AXG, and ASXG were not significant with the
following exceptions. At the .05 level of confidence, AS
was significant for four and nine word sentences, ATS for
nine and ten word sentences, ASG for twelve word sentences
and AXG for nine word sentences. At the .01 level, the ASXG
interaction resulted in low but significant F ratios at
nine and ten word sentences only. The overall effect of the
interactions involving first or second attempt produced re-
sults which were not statistically significant with a slight
tendency for low but significant F ratios for nine and ten
word sentences. This particular result is not surprising in
view of the fact that at or around nine words was often the

cut-off point at which many children ceased to respond to
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the test material. If they made an attempt at the first of
the nine word sentences but ceased to respond after this,
then there would be an expected difference between the A and
B forms of the sentences of that length.

The interactions involving sentence type, particularly
with subjects and age groups, were generally very significant.
The type x subjects (TS) interaction was significant at the
.01 level for all sentence lengths except for eleven word
sentences (where it was not significant) and for five and
nine word sentences, significant at only the .05 level. The
type x age (TG) interaction was highly significant at all
lengths except for eleven words (there not significant) and
at seven words, significant only at the .05 level. The TSG
and TSXG interactions were both significant at all sentence
lengths except eleven words. TSX was significant at all
lengths, except ten and eleven words, and only at the .05
level for twelve word sentences. TX and TXG interactions
were generally not significant. No explanation can be offered
for the lack of statistical significance for all factors at
eleven word lengths.

The most significant effect which emerges from these
results is the interaction of sentence type with age group.
The main effects of sex and subjects were not statistically
significant and remain generally non-significant in the above
cited interactions. The interactions involving the Subject
factor were significant but this is probably an additional

effect of age rather than a separate effect of subject
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ranking, particularly in view of the non-significance of S
and the SG interaction. None of the interactions of SX, SG,
XG was statistically significant, again supporting the view
that age is the only significant subject variable.

Type X Groups Interaction.--Since the main effects of
type and age group and the interactions of these factors
were significant, the TG interaction was analyzed further.
Figures 6 through 15 (pp.l35-144 ) present the TG inter-
actions for each sentence length. (The plotted sigmal and
sigma2 are approximate estimates of experimental error.)

From Figures 6 through 10 (pp. 135-139 ) (sentence
lengths three through seven) it can be seen that very few
errors were made by the oldest subjects. Table 1 (p. 133)
presents numbers of completely correctly repeated sentences.
It can be seen that for sentence lengths three through seven
fifty percent or more of the sentences presented were re-
peated without error. As found from analysis of the main
effects, errors on the TG interaction increase as sentence
length increases and age of the subject decreases. Results
similar to the main effect of factor T are also found on the
TG interaction. The predicted order of difficulty of sen-~
tence types was not confirmed. Negative sentences were
found to be generally easiest to imitate (having the least
number of errors) and NPQ sentences were generally most
difficult to repeat (having the greatest number of errors).

This finding, however, was not consistent at every sentence
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Table 1

Number of Sentences Completely Correct for Each
Sentence Length and Sentence Type for Each

of the Four Age Groups

(N=20 possible correct sentences per cell)

S length S

P

N

Sentence Type

Q

NP

NQ

PQ

Group I--3.0-3.5 (males + females)

18 20 14 14 13 12
19 17 10 14 12 11
13 16 10 11 8 12
12 16 9 6 9 8
9 12 7 7 6 6
6 9 8 5 7 4
3 6 3 2 4 3
2 5 2 2 3 0
1 1 1 1 1 0
1 2 1 1 0 0
Group II--3.6-3.11 (males + females)
20 20 19 20 17 18
14 19 18 18 17 14
15 16 17 19 15 16
12 17 15 12 15 12
9 11 9 9 12 8
7 13 9 6 11 4
5 9 3 5 3 5
0 6 4 2 4 0
0 2 3 1 1 2
0 0 1 0 0 1
Group III--4.0-4.5 (males + females)
20 20 18 19 19 16
20 20 18 19 18 16
19 20 18 18 19 18
20 17 18 15 16 19
19 18 16 15 16 12
13 15 12 7 16 11
5 13 5 6 5 7
3 11 5 5 8 4
1 4 5 3 4 6
3 3 1 3 2 1

NPQ

OO0OO0OO0Oh~UIODOW

18
18
17
17
16

BN
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Table 1 (cont'd)

S length S P N Q NP NQ PQ NPQ

Group IV--4.6-4.1l1 (méles + females)

3 20 19 20 19 20 20 18 19
4 19 19 20 19 19 18 18 18
5 20 15 20 20 19 18 18 19
6 18 19 19 18 18 17 16 17
7 15 16 17 17 17 19 17 16
8 16 17 18 17 14 15 17 15
9 16 10 17 16 11 15 10 8
10 12 9 14 13 8 16 8 9
11 4 5 7 ° 4 7 5 6
12 2 6 5 4 4 3 6 6
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length or for each age group. Table 2 (p.l46) presents the
rank order of sentence types for each length for each of the
four age groups. (The rank ordering is based on the TG
interaction means with a rank of one for the sentence type
with the lowest mean score and the rank of eight for the
sentence having the highest mean error score.)

The overall results of the TG interaction show that
for all age groups and across sentence lengths negative sen-
tences are generally easiest to imitate and NPQ sentences
are most difficult with the approximate order of increasing
difficulty of sentence types represented as: N< Q< SAAD=
P=NQ=NP < PQ <NPQ. It is noted that there is a different
ranking for each length and each age group with the general
exceptions of the easiest and most difficult positions as
reported above. The order of difficulty is related to trans-
formational complexity in that optional singular transforma-
tions are easier than double or triple transformations, with
SAAD sentences falling somewhere in the middle range of
difficulty, depending upon the particular age of the child
and the sentence length. If the sentences are analyzed in
tems of only three groups related to difficulty, then the
SAAD and single optional transformational types P, N, Q rank
among the easiest grammatical forms to imitate with the
order within this group N£LQ <SAAD=P; the double-based
transformational types rank next in difficulty with the

approximate ranking within this group NQ=NP«£ PQ; and the
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Table 2
Mean Error Scores

Length and Age Group based on TG Interaction
S

Rank Order of Sentence Types for Each Sentence

S length-
Age group*
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triple-based transformational type NPQ rank as most diffi-
cult. It appears that, although not completely satisfactory,
transformational history does account for some of the ob-
served order of difficulty of sentence types. However, since
each sentence type varies a great deal in terms of its rank
order of difficulty, it appears that sentence length is also
an important and consistent determinant of difficulty of
imitation.

The TG interaction for three word sentences indicates
that very few errors occur for all age groups, with the
youngest subjects having the most errors and the older three
groups making almost no errors. The types SAAD, N and P for
all age groups are approximately the same, having the fewest
number of errors. Most errors are made on PQ and NPQ sen-
tences for all subjects. For the youngest children, the
predicted order of difficulty is seen, with the exception
that P sentences are slightly more difficult than either
SAAD or N forms. |

For the four word sentences, similar results are seen
in terms of generally correct responses for the older groups
and the approximate predicted order of difficulty maintained
with the exception of Q sentences, which were as difficult
for the 3.0 to 3.5 year olds as the NPQ sentences. For the
3.6 to 3.11 year olds, PQ shows the greatest mean percent
errors with few errors on all other sentence types.

Oon five word sentences, the three older groups con-

tinue to make relatively few errors, and a new hierarchy of
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difficulty of sentence types appears for the youngest sub-
jects. The observed order of difficulty for five word sen-
tences (from easiest to hardest) is N 4P <SAAD=PQ < NQ &« NP <
NPQ £Q, although NPQ and Q are only different by one per-
centage point. This would indicate that two of the three
single-based transformations are easiest, that SAAD and
double-based transformations are next in difficulty and that
triple-based NPQ sentences and single transformed Q are most
difficult to imitate.

Six word sentences continue to maintain khe very low
number of errors for the older groups with the errors in-
creasing for the older three year olds. For the 3.6 to 3.1l
group, relatively similar mean percent errors are seen for
all sentence types with a slight increase in number of errors
for NPQ sentences. The 3.0 to 3.5 year olds continue to make
the greatest number of errors, and the order of difficulty
for the six word sentences based on the TG interaction scores
is now N4LP <NQ <Q <SAAD ¢ NP < NPQ ¢PQ. Negative and passive
sentences are still the easiest; Q sentences have become
easier; and SAAD sentences have become more difficult than
they were for five word sentences. The added difficulty of
SAAD sentences at this sentence length may be related to the
first occurrence of an adjective in the sentence. There is
also an adjective in NQ and Q sentences, all of which are
about equal in percent error scores. Again, three of the

four sentence types with two or three optional transformations
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in their derivation are found to be the more difficult types
to iritate.

On seven word sentences there is a sudden increase in
errors for Group II. The four year olds maintain a low
ievel of errors with no great differences seen for any sen-
tence type. Both three year old groups show orders of diffi-
culty on sentence types similar to those previously indicated.
For the youngest children (3.0-3.5 years) the observed order
of sentence difficulty is P < N «NP <Q £SAAD=NQ < PQ < NPQ,
whereas for Group II (3.6-3.11 years), the observed order is
NLNQL P4«<NPCPQCNPQLQLSAAD. For seven word sentences P,
N, and NP are among the easiest to imitate, and Q and SAAD
have become more difficult. The double and triple-based
transformations are still most difficult for Group I but fall
in the middle range of difficulty for Group II. For Group II,
the N and P and combinations of these transformations are
easiest; whereas Q and SAAD are most difficult and the pre-
dicted order of difficulty is generally not maintained.

On eight word sentences, Group III errors start to
increase, with Group IV continuing to make few errors on all
sentence types. The order of observed difficulty for Group I
is NCQ ¢NQ & NP ¢ SAAD 4P £PQ ¢NPQ; for Group II it is NCNQ ¢
Q< PQ L P <NP < SAAD < NPQ; and for Group III it is NQ€N«<Q&

P {PQ <«NP < SAAD < NPQ. A number of similarities between ages
are seen here. The three easiest sentence types for all

three age groups are N, Q and NQ. For Groups II and III P,
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PQ, and NP are among the second most difficult sentences and
SAAD and NPQ are most difficult. For the youngest subjects
the SAAD and all sentences involving at least one passive
transformation are most difficult.

On nine word sentences there is an increase in errors
for the oldest group and a hierarchy of sentence difficulty
emerged for them. The hierarchy of sentence difficulty for

the four age groups is as follows:

Group I - NP < PQ <Q < NP LNPQ (SAAD £ NQ;
Group II - NJLQJLPQ LSAAD L P NPZNQ CNPQ;
Group III - NJCSAAD L Q <PQ <P < NPNQ<NPQ;

Group IV - N <P £Q ¢SAAD ¢NQ < PQ ¢NP <NPQ.
Certain similarities occur again. For all ages, Negative
sentences are easiest to imitate; and for the three oldest
groups NPQ sentences are most difficult. SAAD sentences
range in order of difficulty from second easiest to second
most difficult. The easier sentences tend to be those with
only one optional transformation in their derivation. The
most difficult forms are those with two or more optional
transformations with the exception of PQ, which is among the
easiest for three of the four age groups. The oldest child-
ren's errors yield a hierarchy of difficulty closest to the
predicted order of sentence difficulty. For these children,
only the SAAD sentence does not follow the predicted pattern.

For sentence lengths ten, eleven, and twelve there is

a marked increase in number of errors for each age group and
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greater differences between age groups in terms of percent-
age of errors, with errors continuing to increase as a
function of both increase in age and increase in sentence
length. The following are the hierarchies of difficulty
for sentence types for each age group for the three sentence
lengths ten, eleven, and twelve:

For ten word sentences:

Group I - N<LQ4NP< NQ ¢<PQ <P £ NPQ¢ SAAD
Group II - SAADINQCNJCQLNPQLNPL PLPQ
Group IITI - N CQ C SAAD £ P L{NQ <PQ £NP £ NPQ

Group IV - NQCQSAADI N (P < NPQ (NP < PQ

For eleven word sentences:

Group I -~ SAAD L Q ¢N ¢PLNPQLNPLPQ <NQ
Group II - PQ<NQ NP <NPQ QN QSAAD £P
Group III -~ N<CPQ<CNPQ<QJNQ <P ¢ SAAD < NP

Group IV -~ Q<«NQ <P <N«NPQ L SAAD < PQ ¢ NP

For twelve word sentences:

Group I - Q &N KNPQ¢ SAAD <PQ« NP P ¢<NQ
Group ITI - NPQENQ £Q ¢NP ¢N < SAAD <PQ <P
Group III - N< NPQ < NP <P £Q <SAAD ¢ PQ < NQ

Group IV - Q< NLNQeNPQ<¢NP LP £LPQ £ SAAD.
Rather different hierarchies are seen for these three sen-
tence lengths and for the different age groups. On ten word
sentences for all age groups, on eleven word sentences for
Group I, and on twelve word sentences for Groups I and IV,
Q and N sentences, and in some cases SAAD sentences, are

among the easiest with the double and triple-based
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transformational types either intermediate or most difficult.
For Group II, however, on eleven and twelve word sentences,
the order is almost completely reversed, with the double and
triple-based transformations among the easiest and the SAAD
and single-based transformation sentences the more difficult.
The overall effect of transformational complexity, as
seen in the TG interaction and the results in general, does
not completely confirm the predicted order of difficulty of
sentence imitation although transformational history is
shown to be an important factor in sentence imitation in a
more general way. The effect of transformational history is
not consistent over the different age levels or sentence
lengths. However, as indicated above, there is a general
tendency fof N and Q sentences to be among the easiest forms
to imitate and for NPQ sentences to be the most difficult.
There is also a tendency for the double~based transforma-
tions to be more difficult than the single~-based forms, con-
firming part of the hypothesized relationships among sen-
tences of varying complexity. However, the SAAD sentence,
hypothesized to be the simplest grammatical type, occupied
almost every position from easiest to most difficult, de-
pending upon the particular age group and sentence length.
There were also a number of instances in which a particular
double-based transformation was found to be easier than its
single-based counterparts, such as instances where PQ
sentences were easier than either P or Q forms on which the

PQ form is theoretically based.
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Analygis of Errors

An initial tabulation of errors included four large
categories of errors: additions, deletions, substitutions,
and permutations. These were further sub-divided into errors
occurring on the different parts of speech found in each
sentence. When this data was examined, it was found that
deletions and substitutions accounted for the majority of
total errors. Comparatively few words were permuted. Addi-
tions were mainly in the form of an utterance of extraneous
words bearing no relationship to the sentence presented for
imitation. This original error analysis, however, did not
tabulate as errors words in sentences to which the child did
not respond. This error analysis also included too many
categories to describe in a meaningful way. The error analy-
sis was therefore modified to permit presentation of trends
shown by the children.

Errors of deletion and substitution were combined to
give an estimate of the total number of errors. Errors of
permutation were analyzed as a separate group. Errors of
addition were not treated at all in the specific analysis of
errors. Additions which changed the grammatical structure
of the sentence, such as addition of a negative morpheme to
a form of the word "do" in the question sub-test, were tabu-
lated and the error counted in the percent error score for
that sentence. However, very few of this type of addition

error occurred. Most additions to the target sentences were
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in the form of extraneous and unrelated words, such as "I
want to go back to my class." Since so few errors of addi-
tion which changed the basic grammatical structure of the
sentence were made, no further analysis of addition errors
was necessary. The test used in this study was not specifi-
cally designed to control or balance the distribution of
traditional parts of speech in each sentence. There was,
therefore, an unequal distribution across sentence lengths
and types of particular word classes. Since this condition
existed, total numbers of words for each sub-test were calcu-
lated, summing the number of each word type for all sentence
lengths. Additional rationale for this summation was that
most errors occurred on longer sentences and that total
scores for éach sub-test (for all lengths on that sub-test)
might present more interesting and meaningful results.

The analysis of specific error types was achieved by
calculating the total number of each type of words on a
particular sub-test and then grouping the word-type totals
into three large categories. For purposes of the present
study the following grouping of word categories was estab-
lished. Articles, prepositions (including the word "by" used
to form passive sentences) were called "Y" words. This cate-
gory corresponds to the traditional function word class.
Words traditionally classed as content words, including
nouns, pronouns, verbs, and adjectives were called "X" words.

A third category called "2" words consisted of the words
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"jsn't/wasn't,"” "didn't/doesn't," and "did/does." This
third category was divised so that analysis of the presence
of these particular words, used to form the more complex
sentence types, could be analyzed separately and could re-
veal specific difficulties. Each sub-test contains a total
of 150 words. This was multiplied by ten to give a total
number of 1500 words per sub-test presented to the ten
children in each of the four age groups (five children of
each sex). The total number of 1500 presented words per
sub-test was divided into the numbers of words in each of
the three categories and used as the target number of correct
words of each type for each sub-test. The total target words
for each category for each sub-test appear in Table 3, p. 157.
Actual errors made by the children, plus the words in sen-
tences to which the child did not respond, were summed for
each sub-test and this total translated into a percentage of
errors out of the total number of words available for each
of the three categories. Table 4, p.1l58, presents the
actual number of errors for each of the three categories of
words, as well as the percentage of error for each sentence
type. These results are also presented in Figures 16 and 17,
pp. 159 and 160.

The results of the error analysis again show the de-
crease in numbers of errors made with increase in age. 1In
general, most errors are made on "Y" words, with the "2"

category errors showing similar percent error rates to the
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Table 3

Total Number of Words for Each Part of Speech and

Word Categories.

Sentence
Type

Total

Total

Total

Total

NP

Total

NQ

Total

PQ

Total

NPQ

Total

for Each of Three Classes of "X," "¥"
(Totals are based on target

and

Ilzll

words for 10 subjects--five males and five
females in each of the four age groups.
Total number of words per sentence

IIXII
N/Pn

500

460

480

480

460

480

460

460

WORDS

v
200
980

400
920

200
830

200
830

200
720

200
850

400
920

200
720

Adj.

280

60

150

150

60

170

60

60

type is 1500.)

Art.

420

320

370

370

320

350

320

320

" Yll

100
520

100
580

100
470

100
470

100
580

100
450

100
580

100
580

WORDS
Prep.

By

160

160

160

160

IIZII
WORDS

200
200

200
200

200
200

200
200

200
200
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Table 4

Total Errors and Percent Errors on "X," "Y"
and "2" Word Categories as a Function of
Sentence Type Summed Over all Sentence
Lengths for Each of the Four

Age Groups
Age Group-
Error Type S P N Q NP NQ PQ NPQ
I-"X" 449*% 368 275 336 309 410 425 348
.46%* 40 .33 .41 .43 .46 .46 .43
"y" 259 295 189 302 316 261 310 323
.50 .51 .41 .64 .54 .58 .53 .56
wz" 0 0 60 108 84 119 0 136
- - 030 . 54 042 .60 - '68
II-"X" 328 283 201 215 194 210 261 233
.33 .31 .24 .26 .27 .25 .28 .32
vy" 173 229 147 170 210 132 231 247
.33 .39 .31 .36 .36 .29 .40 .43
nz" 0 0 44 52 55 56 0 83
- - .22 .26 .28 .28 - .42
III-"X" 249 180 121 163 171 201 224 175
.25 .20 .15 .20 .24 .24 .24 .24
"y" 91 141 64 86 167 122 177 172
.18 .24 .14 .18 .29 .27 .31 .30
"z" 0 0 21 52 38 49 0 37
- - .11 .26 .19 .25 - .19
Iv-"Xx" 112 97 81 61 83 67 150 78
.11 .11 .10 .07 .12 .08 .16 .11
"y 30 79 41 31 117 35 126 92
.05 .14 .09 .07 .20 .08 .22 .16
wz" 0 0 12 12 23 12 0 16
- - 006 006 012 006 - 008

* Total number of errors.
** Percent error out of the total possible words of each word

type.
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"X" word category. Errors on articles comprised the great-
est number of "Y" word errors. Errors on adjectives made up
the greatest number of "X" word errors. The differences be-
tween errors on "X" and "Y" words are greatest for the three
year olds. Similar error rates are seen on "X" and "Y" word
categories for the four year olds. Error rates based on all
three categories differ for the four age groups and for
different sentence types.

Based on the number of errors on "Y" words, the hier-

archy of observed difficulty was as follows for the four age

groups:
Group I - NALSAAD KP {PQNP LNPQ <NQ £Q
Group ITI - NQ<¢ N SAAD LQ=NP &P L PQ &NPQ
Group III - N SAAD=Q £ P £ NQ ¢ NP L{NPQ L PQ

Group IV - SAADZL QU NQ NP «NPQLNPLPQ.
The predicted order of difficulty based on the total number
of "Y" words in the target sentences on each sub-test would
be NQ < Q=N & SAAD £ P=NP=PQ=NPQ. The number of errors on "Y"
words again shows a tendency for traﬁsformational history to
explain the errors recorded since SAAD and single-based
transformations tend to have fewer errors. More errors
occur on "Y" words which comprises the smaller amount of
the total words on each sub-test. Those sentence types with
the least number of "Y" words do tend to be easier to imi-
tate than those with greater numbers of "Y" words. The

hierarchy of predicted difficulty based on the number of
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total "Y" words in each sentence type fairly well predicts
the observed order of difficulty.

The predicted order of sentence difficulty based on
the number of "X" words for each sub-test would be NP=NPQ &
N=Q ¢ NQ ¢ P=PQ «. SAAD, from those sentences with the fewest
number of "X" words to the sentences with the most. The ob-
served order of sentence difficulty based on errors on "X"

words is as follows:

Group I - N < P £ Q £ NP=NPQ ¢ SAAD=NQ=PQ
Group II - N¢NQLQLNPL PQCPLNPQLSAAD
Group III - N < P=Q ¢ NP=NQ=PQ=NPQ& SAAD

Group IV - Q¢ NQZ N <« SAAD=P=NPQ ¢ NP £ PQ.
In no case are the sentences with the fewest "X" words easi-
est to imitate; but in three of the four age groups SAAD
sentences are most difficult or among the most difficult to
imitate. This indicates that sentences with a larger number
of "X" words do appear to make imitation more difficult but
that the transformational complexity of the sentence is also
an important factor. It is interesting to note that negative
and question forms, which in all analyses tended to be among
the easiest sentence types to imitate, have among the lowest
total number of both "X" and "Y" words. The fact that both
of these sentence types have an additional word from the "Z"
category does not appear to increase the difficulty of
imitation.

The percentage of errors for the "Z" category could

only be computed for five of the sentence types; SAAD, P and



163

PQ sentences have no words in this category. For each of
the five sentence types., equal difficulty of these sub-tests
is predicted, since a total of 200 words is available for
each sentence tfpe. The observed order of difficulty for
the four age groups based on errors on the "Z" category is:
Group I ~ N&NP<Q<¢NQZNPQ
Group II - N< Q¢ NP=NQ« NPQ

Group III N< NP=NPQ <& NQ £Q

Group IV -~ N=Q=NQ < NPQ ¢ NP.

These results again confirm the ease of negative sentences
for imitation. There appears to be unequal distribution in
terms of the ease of actual word repetition in this category.
The words "doesn't/didn't" occur in N and NQ sentences;
"does/did" occurs in Q sentences; and "isn't/wasn't" occurs
in NP and NPQ sentences. It would seem that "doesn't/didn't"
is handled best and "isn't/wasn't" is handled most poorly,
but this effect is not consistent for all age groups. It is
also surprising that slightly fewer errors are made on the
contraction of "not" with "did" than on the occurrence of
"did" alone (which would seem to be the easier form).

The analysis of the number of permuted words shows
very low error rates for the entire population. If one
assumes that permutations could occur on all 1500 words on
a particular sub-test (for ten subjects), the results of
this analysis confirm the very few permutation errors made.

The largest number of permuted words occurred for the
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youngest children (Group I) on NPQ sentences but totaled
only 55 permuted words. This result indicates that, in
general, these children did not tend to rearrange sentence
word order. Table 5, p.l65 presents the figures on permuta-
tions, including the actual number of words permuted, and
the percentage of error out of the total 1500 words that
these errors constitute. For the three younger groups, the
greatest number of permutations occur on PQ and NPQ sentences.
Negative sentences still maintain the low error rate on this
measure. There is also a slightly higher rate of permuta-
tions for double-based transformations, although this ten-
dency is less in evidence for the oldest children who per-
mute more words in SAAD, P, and NPQ sentences than in the
double-based transformation sentences. These results do
indicate that more permutation errors occur on sentence
forms in which the transformational history consists of two
or more transformations, one of which involves a permutation

of word order to derive its surface structure.

Summary
All of the results presented above indicate that

sentence length is the most important predictor of ease of
imitation. Neither transformational complexity nor type of
word category is completely successful in predicting the
findings. In terms of transformational complexity, sen-
tences with the single-based, negative transformation are

generally the easiest to repeat, having the fewest numbers
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Table 5

Number of Permuted Words and Percent Permutation
Errors (from a total of 1500 words per sub-
test) as a Function of Sentence Type
Summed Over all Sentence Lengths
for Each of the Four Age Groups

Sentence Type

Age Group S P N Q NP NQ PQ NPQ

I 10%* 4 7 24 12 13 37 55
(3.0-3.5) .007** ,003 .005 .016 .008 .009 .024 .036

II 27 21 13 10 33 14 44 41
(3.6-3.11) .018 .014 .009 .007 .022 .009 .029 .027

I1I 14 27 9 18 33 10 36 38
(4.0-4.6) .009 .027 .006 .012 .022 . 007 .024 .025

v 17 22 9 11 6 14 10 22
(4.6-4.11) .01l1 .014 .006 .007 .004 .009 .007 .014

* Total permuted words.
** Percent permutation errors.
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of errors on all analyses. The sentences with the triple-
based negative-passive-question transformation are generally
the most difficult to imitate, having the greatest numbers
of errors. The middle range of difficulty is occupied by
sentences having either one or two optional transformations
in their histories with the tendency for those sentences
with only one optional transformation to be easier. The
difficulty with SAAD sentences, ranging in difficulty from
easiest to most difficult but tending to fall somewhere in
the middle range, may be related to the greater number of
"X" words differentially distributed according to sentence
length. 1In terms of word categories, the results indicate
greater errors on "Y" words, with lower and similar percent
error rates found both for "X" and "Z" words. The most con-
sistent effect found in this study is that of sentence length,
showing a steady increase in errors with increase in length
4for both sexes. No significant sex differences were found.
The results also show a consistent effect of decrease in
overall errors with increase in age.

The results also suggest that sentence processing
strategies need to be employed for correct imitation on sen-
tences of lengths seven words and longer, since generally
low error rates on all sentence types are seen for sentences
shorter than seven words. In view of the different error
scores achieved on sentences of the same length but of dif-

ferent grammatical types, sentence length alone cannot
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account for the results. Sentence length increases the

difficulty of repeating sentences of different grammatical
forms. The combination of increased grammatical complexity
and increased sentence length makes the imitation task more

difficult and forces the child to process the sentence in

some way.
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CHAPTER V
CONCLUSIONS, DISCUSSION AND SUMMARY

chapter will present a summary of the major

the study, a discussion of the present findings'
to the hypotheses tested as well as to findings
studies, and finally a discussion of implications

research in this area.

Hypotheses Tested

The present study analyzed children's elicited imita-~

tion of sentences controlled for sentence length and sentence

structure.

The following hypotheses were tested:

When sentence length is held constant, children's
ability to repeat sentences correctly will de-
crease as sentence complexity increases;

When grammatical complexity is held constant,
children's ability to repeat sentencescorrectly
will decrease as sentence length increases:;

Grammatical complexity will exert greater influ-
ence than sentence length on children's ability
to correctly repeat sentences;

The influence of grammatical complexity will be
shown as a hierarchical structure with more
correct repetitions at:

a. Level O than Levels 1, 2, or 3

b. Level 1 than Levels 2 or 3

c. Level 2 than Level 3;

Length of sentence children can correctly repeat
will increase with age;

Complexity of sentence children can correctly
repeat. will increase with age.

l68
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Summary of Major Findings
The results of this study support the hypothesis that

both sentence length and sentence complexity are important
predictors of children's ability to correctly imitate target
sentences. The following are the major results which emerged
from the analysis of the children's responses:

1. Children's ability to imitate sentences correctly
increases with age.

2. Children's ability to imitate sentences correctly
decreases as sentence length increases.

3. There are no significant differences between males
and females aged three to five in ability to imitate sentences
correctly.

4., The order of difficulty of sentences for imitation
can be approximately predicted by the number of major optional
transformations manipulated in this study in that those sen-
tences with fewer major transformations are easier to imitate.
Negative, question and passive sentences with one transforma-
tion in their derivations are easiest to imitate, negative-
passive, negative-question, and passive-question sentences
with two transformations in their derivations are next in
difficulty, and negative-passive~question sentences with
three transformations in their derivation are most difficult
to imitate. This effect is not completely consistent at all
sentence lengths or for all age groups.

5. The transformational history of the sentence is

not totally satisfactory in predicting ease of imitation.
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SAAD sentences, theoretically closest to the kernel form and
containing no major optional transformations, ranged in
difficulty from easiest to most difficult but generally were
approximately middle in range of difficulty on this imitation
task.

6. Sentence length was found to be a highly effec~
tive predictor of ability to imitate sentences correctly. It
can be tentatively concluded that children have an auditory
memory span for sentences which is approximately four words
for 3.0-3.5 year olds, six words for 3.6-3.11 year olds,
seven words for 4.0-4.5 year olds and eight words for 4.6-
4,11 year olds.

7. There was some indication that verb form is an
important factor in children's ability to imitate sentences
correctly in that sentences with irregular verbs and verbs
in the simple past tense were more difficult to imitate than
those with regular, present tense verbs.

8. Analysis of specific errors children make on imi-
tation showed most errors were deletion or substitution of
words in the sentence. Few permutation errors occurred.
Almost no errors of addition were made but many additions of
words unrelated to the target sentence were found. Most
errors were made on "Y" (articles, prepositions) words, with
the greatest number of these errors made on articles. Errors
on adjectives comprised the greatest number of "X" word
errors. Similar error rates for "X" and "Y* words were

found for the older children.
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Discussion
The purpose of this section is to discuss the findings
of this study relative to both the specific hypotheses tested
and to the results of previous research. The hypotheses con-
cerning sentence length will be presented first followed by

a discussion of those related to sentence complexity.

Sentence Length

The hypotheses related to sentence length were com-
pletely supported by the findings of this study. Hypothesis
2 stated that when grammatical complexity is held constant
children's ability to repeat sentences correctly will de-
crease as sentence length increases. This hypothesis was
completely confirmed by the results. Greater numbers of
errors occurred on longer sentences and the error rate on
all analyses was seen as a steadily increasing function of
increase in words per sentence. In general, few errors were
made on sentences containing three to six words with a sharp
and continuing increase in errors on sentences seven to
twelve words in length.

Hypothesis 5, stating that length of sentences
children can correctly repeat will increase with age, was
also completely supported by the results. From Figure 5
(p. 128) showing the relationship of age to errors on sen-
tences of increasing length, it is demonstrated that although
errors steadily increased as sentence length increased, the

numbers of errors steadily decreased as age increased. Thus
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it was found that the youngest children make the greatest
number of errors and the oldest the fewest, with the appro-
priate predicted relationship for the middle two groups.
Based on these results it can be inferred that the 3.0-3.5
year olds have a sentence memory span of about four words,
since the error rate for this group increases sharply from
five-word sentences on. The 3.6-3.1l1 year olds make rela-
tively few errors on sentence lengths three to six words and
then show a sharp increase in errors. For this group, sen-
tences of approximately six words appear to be the cut-off
length for correct or near correct repetitions of sentences.
Sentences of seven words or longer show increasing numbers
of errors for this group. This may indicate that sentence
memory span has been reached at six words for the 3.6-3.1l
year olds. For the four year olds no errors are made on
sentences from three to six words long and very few errors
are made on seven word sentences. For the 4.0-4.5 year olds
errors start to increase at eight words. For the 4.6-4.11
year olds the increase in errors is not seen until nine word
sentences. These findings suggest that there are sentence
memory spans which are different within these four age groups.
For generally error-less repetition, sentences no longer than
four words for children aged 3.0-3.5, six words for 3.6-3.1l1
year olds, seven words for 4.0-4.5 year olds and eight words
for 4.6-4.11 year olds are suggested for future use in

studies of elicited imitation.
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These results point to the necessity for controlling
sentence length in studies aimed at assessing linguistic
skills in children. It may be, as suggested by Fraser,
Bellugi and Brown (1963), that sentences shorter than those
indicated above do not have to be processed linguistically
for correct repetition. The ability to repeat these short
sentences may be purely a perceptual-motor skill and the
meaning of the sentence immaterial for correct repetition.

It is difficult to compare the present results to
previous studies which did not control sentence length and/or
which tabulated sentence length by counting morphemes.
Recognizing this limitation, it is suggested that these
previous studies using imitation were merely assessing rote
memory skills rather than sentence processing abilities since
sentences used in previous studies were so short; it may be,
for example, that in Menyuk's (1963b,1965) studies, the gram-
matical forms repeated in the shorter sentences did not have
to be processed. The errors she found may have been on those
sentences exceeding the child's immediate rote memory and
thus only reflected difficulties with the grammatical forms
exemplified in the longer sentences. Menyuk does not present
the imitation errors as a function of sentence length. How-
ever, it is possible that sentence length determined success
in her studies to some extent, as the longer sentences may
contain more complex grammatical forms confounding the

analysis of sentence imitation skills. A child may be able
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to imitate a grammatically complex sentence if it is short,
so that grammatical processing skills are not needed. This
is precisely what Slobin and Welsh (1968) found in their
analysis of Echo's imitation of complex sentences. 1In spite
of these findings, Meny@k (1963b, 1965, 1969) concludes that
length is not critical in determining success of repetition
of sentences.

The results of many of the previous studies (e.g.,
Menyuk, 1963b, 1964a, 1965, 1969; Brown and Fraser, 1963;
Fraser, Brown and Bellugi, 1963) need to be re-evaluated in
terms of sentence length if hypotheses regarding the use of
elicited imitation for inferring linguistic competence in
children are to be considered valid. This conclusion is
supported by the results of the study of Jon Miller (1970).
Miller (1970) found sentence length to be a significant factor
in immediate recall of sentences in children. He concludes
that sentence length is the best predictor of ease of imita-
tion and that while grammatical structure is important,
sentence length as a factor in repetition tasks is independ-
ent of surface structure complexity (¥Yngve depth) or trans-

formational description.

Sentence Complexity
The four hypotheses of this study related to sentence

complexity were not completely supported by the results. The
results do indicate that complexity, in terms of transforma-

tional history, is an important factor in determining correct
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sentence repetition. However, the predicted order of
difficulty was not completely confirmed.

Hypotheses 1 and 6 were generally supported. When
sentence length was held constant, children's ability to re-
peat sentencescorrectly does decrease as sentence complexity
increases (Hypothesis 1), and the complexity of sentences
children can correctly repeat does increase with age (Hypothe-
sis 6). The results of the analysis of variance for Factor T
(Figure 2, p. 122) indicate that there is a difference in
error scores as a function of sentence type and that there is
an increase in errors as sentence complexity increases (al-
though not in the exact predicted order). The results of the
TG interactions indicate that as age increases, fewer errors
are made. It can therefore be concluded that complexity of
sentences children can repeat correctly also increases with
age.

It is Hypothesis 4 relating to the hierarchy of pre-
dicted difficulty of sentence complexity which is not com-
pletely confirmed by the results. Level 3 (NPQ) sentences
were found to be generally most difficult, as predicted.

More errors occurred on this sentence type than on the other
forms. Level 2 sentences (NP, NQ, PQ) also tended to fall
in the predicted order of difficulty in that these sentence
types tended to be more difficult to repeat than Level 1
and, in some cases, than Level 0 sentences. Level 2 sen-

tences were easier to repeat than Level 3 sentences, as
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predicted. It should be noted that the results on Level 2
sentences were more inconsistent than those for Level 3 and
appeared to be more dependent on the age of the child and
length of the sentence than the Level 3 sentences.

The results for Level 0 and Level 1 sentences, how-
ever, did not follow the predicted hierarchy of difficulty
and are most difficult to explain. The negative sentences
of Level 1 were generally the easiest to repeat (having the
fewest errors) on all analyses. These sentences were gener-
ally easier than other Level 1 sentences (P and Q) as well as
Level 0 (SAAD) sentences. The question form of Level 1
followed the N form in ease of repetition with P (Level 1)
sentences more difficult than either of the other two and
showing inconsistent findings across ages and sentence
lengths. The SAAD sentences (Level 0), predicted to be the
easiest sentence type, occupied all rank positions in ease
of imitation but tended to fall somewhere in the middle range
of difficulty.

A number of explanations in terms of results of
earlier studies and theoretical hypotheses can be suggested
to account for these results.

The results of such studies as those of Miller (1962),
Mehler (1964), Epstein (1961,1962), Savin and Perchonock
(1965) supported the coding hypothesis of Miller. The cod-
ing hypothesis is only partially supported in the present

study. These studies suggested that adults tend to reduce
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complex sentences to forms nearer the kernel form on learn-
ing, matching and recall tasks. They suggest from this that
adults process sentences by reducing complex sentential ma-
terial to the kernel form with additional footnotes remem-
bered to correspond to each optional transformation in the
sentence. Thus sentences of increasing complexity having a
greater number of transformations separating them from the
kernel form should be more difficult to process. These find-
ings, using adult subjects who have had more linguistic ex-
perience with complex sentences, are difficult to compare to
findings which relate to the emergence of the same structures
in children. However, Slobin (1966) did find some evidence
that a kernalization strategy operates in children in grades
kindergarten, second, fourth, and sixth (approximate ages 6,
8, 10, and 12 years), in that active sentences are easier for
these children to comprehend than passive sentences. The
possibility exists that a kernalization strategy is used to
respond to some types of linguistic tasks, such as compre-
hension, but is not used on other lingquistic tasks, such as
imitation, particularly if short sentences are used on the
latter. It is also possible that such sentence processing
strategies do not appear until the children are older as

they were in Slobin's (1966) study. For children in the
present study, it appears that a kernalization strategy is
not in complete operation. The insignificant number of per-

mutation errors the children in this study made, however,
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presents evidence of the beginnings of a kernalization ap-
proach to processing complex sentences. The lack of permuta-
tion errors indicates that these children have internalized
adult word order rules for the target sentences of the dif-
ferent grammatical types presented for imitation. The fact
that more errors occurred in sentences with two or three
major optional transformations in their histories suggests
that the children are reducing some of these complex sen-
tences to simpler forms. This suggestion must be tentative
in view of the very few permutation errors made by the entire
population.

Observations of responses of individual children con-
firm the importance of sentence imitation as a method for
assessing the level of linguistic skills and present some
further evidence for kernalization strategies in children.
on the Question sub-test, several children regularly omitted
the word "does/did" and repeated the rest of the sentence
with or without the appropriate question marker inflection at
the end. It can be inferred from thié behaQior that these
children had not yet developed productive use of the question
form but were able to extract the meaning of the sentence and
reduce it to a form nearer the SAAD sentence. Some children,
also, often did not make the appropriate inflectional changes
on the verb in the question sentences. Similar inferences
can be drawn about individual children's responses to nega-

tive sentences. These children omitted the negative morpheme
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from the sentence, thus successfully reducing the sentence

to the affirmative form. On passive sentences, several
children rearranged word order to the active form but more
often substituted the words "for" or "from" for the word

"by," resulting in a sentence which was active but ungram-
matical. On some of the longer sentences, children often
omitted the end of the sentence, often a prepositional phrase,
thus producing a grammatical but simpler form. “hese obser-
vations suggest that both content and form of sentences are
comprehended to some extent when children imitate sentences.
These observations also present evidence of children's re-
duction of sentences to a simpler, if ungrammatical, form.
Some of these findings are at variance with those of Brown
and Fraser (1963), in that the responses of the children in
the present study did not always correspond to the observa-
tions of these authors regarding the words retained on imi-
tation. This discrepancy may be due to the age differences
(those in the present study were older) and to the limitations
of Brown and Fraser's sentences in terms of length and
grammatical forms presented.

The ease of imitation of N and Q sentences may be
related to a number of factors. Miller and Ervin (1964)
found that inversion of word order for questions and the use
of auxiliaries with "not" are among the first transformations
children learn. For the most part, the children in the

present study appear to have acquired these forms and may be
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at the final stages of emergence of N and Q transformations
as described by Klima and Bellugi (1966). These children,
on the whole, appear to have mastered successfully the aux-
iliary system, enabling them to correctly imitate negative
sentences and yes-no questions. The similarity in the de-
velopment of these two transformations as described by Klima
and Bellugi (1966) is seen in the present study in the simi-
lar ease of repetition of N and Q sentences. The children
in the present study may be of an age at which they are
practicing these two forms and perhaps paying less attention
to other grammatical forms. These children may be of an ap-~
proximate age at which complete understanding of the rules
for formulating N and Q sentences is emerging or has taken
place. This can be inferred from the results of Klima and
Bellugi (1966) since the children in the present study are
older and should have passed Klima and Bellugi's third stage
in the development of these forms. The newness of the acqui-
sition of these forms and the practice with them may partially
explain the greater ease of repetition. If the SAAD sentence
type is in fact the easiest, then this form might be so well
learned that it can be partially ignored and more effort
spent on repeating the newly acquired N and Q transformational
types.

Another factor which may account for the ease of
repetition of the N and Q forms is the percentage of "X" and
"Y" words in these sentence types. As indicated in Chapter

IV, the N and Q sentence types have the fewest number of "X"
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and "Y" words and the appearance of the words "doesn't/
didn't" in N sentences and of "does/did" in Q sentences does
not appear to increase the difficulty of repetition. This
might be expected if, as indicated, the auxiliary system is
developed in these children and the negative form is learned
in the early stages of development. An additional factor is
suggested here as well. It is possible that the presence of
the words "doesn't/didn't" in N sentences and of "does/did"
in Q sentences made repetition easier by increasing the pre-
dictability of the form of the sentence. After several suc-
cessive presentations of such sentences, the child may be
able to predict the occurrence of these words in succeeding
sentences, thus making the imitation task easier by essen-
tially reducing sentence length by one predictable word. The
predictability of the sentence frame may not have facilitated
imitation of NP, NQ, PQ, and NPQ sentences because the
greater grammatical complexity would require the child to
predict more than one recurring word in the sentence.

The difficulties the children in this study had in
repeating the Level 0 SAAD sentences may also be related to
a number of factors.

First,‘it should be noted that this study confirms the
previous findings of Brown and Fraser (1963), Miller and
Ervin (1964), and others in terms of word category errors.
The children in the present study made more errors on "Y"
words than on "X" words, with errors on articles predominant

in the former and errors on adjectives in the latter. This
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was less true for the older (four year olds) children, who
showed similar error rates for both word categories. It
would seem that by age four children are equally aware of
both "X" and "Y" words and so make similar numbers of errors
on both word types. The difficulties in repeating the SAAD
sentences may be related, however, to the presence of more
"X" words, specifically adjectives, added to increase sen-
tence length on SAAD sentences. Matthews (1968) did find
poorer recall scores in adults when adjectives were added to
the sentence. The use of adjectives in the present study
was suggested by the results of Menyuk (1964b) who found use
of the adjective transformation by children aged 2.4 years.
However, in terms of transformational complexity, if one
concurs with Chomsky (1965) that an additional transforma-
tion is needed when adjectives are inserted in a sentence,
then one might expect the SAAD form in this test to be more
difficult than other types. As many as four additional ad-
jective transformations are needed for the twelve-word SAAD
sentence, whereas only two adjective transformations are
needed for a twelve-word NPQ sentence and only three for the
twelve-word N and Q sentences.

The SAAD sentences are probably also the least pre-
dictable in terms of sentence frame form. These sentences
contain no recurring words to give major clues as to the form
of the sentence, and the child has no learned cues in terms
of verb type or tense and presence or absence of adjectives

and/or prepositional phrases.
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Another possible source for explanation of the differ-
ential difficulty with the various grammatical forms is the
frequency of occurrence of these different sentence types as
the input to the child's LAD. However, the results of the
present study are not supported by the findings of Goldman-
Eisler and Cohen (1970) who tabulated the frequency of occur-
rence of various grammatical forms in adult spoken and written
language. This type of tabulation is important in relation
to the present study in that it is likely that some of the
sentence types (P, PQ, NPQ) occur rarely in both adult to
adult speech and in the speech they use with children. How-~
ever, the SAAD sentence was not easiest on this imitation
task, even though it is predicted to be easiest in transfor-
mational form and is found to occur most frequently in adult
speech. Goldman-Eisler and Cohen (1970) also found that
negative sentences constitute only four to ten percent of
adult utterances. The negative sentences in the present study
were found easiest to imitate, demonstrating that the fre-
quency of usage of these forms by adults cannot account for
the present findings with children. It is interesting to
note that Miller (1970) also found slightly lower error rates
for negative sentences on his test of elicited imitation of
sentences controlled for length and grammatical structure.

A final possible explanation of the differential
difficulty of the sentence types may be related to the pres-~
ence of obligatory transformations in addition to the optional

transformations manipulated in this study. It may be that at
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this stage of language acquisition the child is experimenting
with and practicing using the optional transformations in his
attempts to expand his ability to communicate. Obligatory
transformations and transformations which modify the sentence
in some way {(such as adjeétive or prepositional phrase trans-
formations) at this stage may have less significance to the
child and may be ignored to some extent, causing more diffi-
culties with SAAD sentences which have additional transforma-
tions of these types. These difficulties may also reflect
differences in acquisition of surface and deep structures in
that the optional transformations are theoretically closer

to surface structure form of the sentence and hence may
interfere less with imitation than the obligatory transforma-
tions theoretically nearer the deep structure of the sentence.
Undoubtedly a combination of factors relating to both deep
and surface structure complexities must be considered in the
acquisition of linguistic skills in children.

A final hypothesis regarding sentence complexity needs
to be discussed. Hypothesis 3, which states that complexity
will exert greater influence than sentence length on chil-
dren's ability to repeat sentences correctly, must be rejected.
First, an initial four factor analysis of variance was done
which analyzed first or second attempt, sentence type, sen-
tence length and subjects. This analysis was done for the
four age groups and two sexes. The four factor analysis of

variance isolated the significant factors in the study but
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was a less complete analysis in that it was not designed to
analyze the crucial factors of age and sex differences. The
results of the four factor analysis showed that for males
and females at all four age levels sentence length and sen-
tence type were highly significant (beyond the .0l level of
confidence). However, the F ratios for sentence length were
almost ten times larger than those for sentence type. (Re-
sults on order of sentence complexity and on other factors
were similar to those previously reported for the more com-
plete five factor analysis of variance.) Thus sentence
length emerges as the most significant factor. The over-all
results of the study point to the importance of both sentence
length and sentence complexity, but one must conclude that
sentence length is the more important determinant of imita-

tion ability.

Other Factors

Two additional factors related to the testing and
test instrument should be mentioned in relation to the pres-
ent findings. These are the attention of the child during
the testing and the learning of test items from one sub-test
to the next.

Attention of the child and his willingness to complete
the task must be considered. Attention to the task cannot
account for the findings of this study since all sub-tests
were randomized and lack of attention on the sub-tests pre-

sented later during testing would equally affect all sentence
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types. However, it was noted that as sentences became

longer in relation to the child's immediate memory span, that
is when he began to make many errors on the sentences, his
attention often became less directed to the task. The author
believes that attention is a factor related to accuracy of
response on longer sentences within sub-tests as well as on
sub-tests presented later in the testing session. The

author also believes that the current test is too long and
that a shorter version, eliminating the shorter sentences

on each sub-test, would have produced similar results while
keeping the child's attention throughout the test.

There was also some effect of learning, seen particu-
larly with the shorter sentences, and with older subjects
who stated that the presented sentence was wrong in some way.
Most commonly this effect was in addition or deletion of an
adjective. Changes of adjectives made a sentence similar to
one of another sentence type of the same length. The effect
of learning was also seen in responses of children who re-
worded a sentence to make it conform to a previously pre-
sented sentence form. Some children stated that the negative
form of the sentence was wrong and emphasized the affirmative
form of the sentence. Some children made statements such as
"we already did that one"--indicating that they had remem-
bered the semantic aspects of the same sentence presented in
different syntactic form. This effect of learning was less
prevalent on longer sentences, further supporting use of

long sentences to assess linguistic skills. These results
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also present some further support for the notion that long
sentences which exceed the child's immediate rote memory

span are comprehended or processed on imitation tasks.

Summary and Suggestions for Future Research

The present study assessed the ability of children
aged three to five to imitate sentences controlled for both
sentence length and sentence complexity. Sentence length
was found to be the most significant factor in determining
ease of sentence imitation. The number of major optional
transformations in the sentence was also found to predict
children's difficulties in imitating sentences. Age of the
child was an important factor in that as the children got
older they were able to correctly repeat longer and more
complex sentences. No significant sex differences were
found.

The purpose of this study was not to determine whether
or not imitated responses are processed or comprehended by
children, although some processing and comprehension of sen-
tences was inferred. Some possible evidence and explanations
were presented as to the sentence processing strategies
these children were using. Sections of the imitation task
in this study, as well as sections of previous studies on
imitation, comprehension and production of linguistic items,
assess different aspects of the child's linguistic knowledge,
depending upon the specific level of the tasks required of

the subjects and upon the nature of the material presented.
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All of these studies, however, are related in that differ-
ent but related skills are evaluated, all of which are im-
portant to the child's acquisition of linguistic competence.
It must be concluded that there is not a simple and direct
relationship between transformational history and psychologi-
cal complexity as Garrett and Fodor (1968) have suggested.
It must also be concluded that the relationship between
transformational history and psychological complexity is
highly dependent on the nature of the task and the level of
linguistic sophistication of the individuals responding to
the task.

From the results of the present study, a number of
suggestions for future research can be made. The importance
of sentence length in elicited imitation has been demon-
strated. All future studies using elicited imitation must
carefully control sentence length if implications about
children's linguistic competence and inferences about sen-
tence processing strategies are to be drawn. The author be-
lieves that future studies should rely on sentences longer
than those previously suggested in the literature. Sentences
two to eight morphemes as suggested by Slobin (1967), three
to six words as suggested by Brown and Fraser (1963), three
to nine words (Menyuk, 1963b,1965), and five to nine words
(Miller, 1970) are generally too short to assess adequately
linguistic skills in children. Sentences of six to ten words
probably represents a better range to use, but this range

could be appropriately increased or decreased depending on
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the age of the children being tested. The longer sentences
would be most appropriate as these would give the more re-
liable estimates of children's linguistic capacities. Using
only longer sentences would also shorten the present test,
reduce the problem of keeping the child's attention to the
task, and allow for greater variations in grammatical sen-
tence types presented for imitation.

In addition to controlling for sentence length, future
studies could vary grammatical structure in a number of ways.
The present study relied on Miller's (1962) hypothesized re-
lationship between certain types of complex sentences. While
his findings presented a useful framework for analyzing sen-
tence processing skills, this particular hierarchy of diffi-
culty may not be as significant to the child developing
language as are other forms. The sentence types involving
the passive transformation are probably least important to
the child, although errors on this sentence type do reflect
something about the level of the child's linguistic
competence.

In imitation tests the following grammatical varia-
tions in sentences of controlled lengths are suggested in
order to elicit further information about the development of
grammatical skills in children.

1. Other question forms, such as wh-questions and
tag questions, could be used.

2. Other combinations of negative and question forms,

such as negative tag questions, could also be used.
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3. Children's ability to imitate sentences contain-
ing various forms of the "do" transformation might be com-
pared. This could be modified to include sentences with the
"do" transformation with and without an additional negative
transformation.

4, Since the children in the present study had
little difficulty with the contracted form of the do plus
negative transformation, it may be that the contracted form
was repeated as a vocabulary item. Therefore, a comparison
might be done of contracted and uncontracted forms of this
transformation.

5. Further analysis of children's imitations of sen-
tences with varying numbers of adjectives is also indicated.
One way to analyze the development and use of the adjective
transformation, as well as to test Chomsky's (1965) theo-
retical formulations about this transformation, might be to
compare sentences of the same length but in different stages
of completion of the adjective transformation. Imitation of
sentences such as "The horse is black" versus "The black
horse is here," might indicate the stages in children's
processing of adjective transformations.

6. The present study varied the major optional trans-
formations in the sentence but made no attempt to control the
number and type of obligatory transformations in the sen-
tences. Future studies might carefully vary the number and
type of both these types of transformations. Word type

categories could also be more carefully controlled so that
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differences in children's imitations of sentences with varied
numbers of word classes could be demonstrated.

7. The present study used truncated passive sentences,
having a deletion transformation, only on three and four word
sentences; Such sentences were too short to reveal any par-
ticular difficulties with this sentence type. Further
studies could compare complete and truncated passives in
sentences of controlled lengths. This might indicate the
differential difficulty of a sentence with a single major
transformation, the passive, and one with two transformations
needed to generate a similar sentence type, in the truncated
passive.

8. Sentences which are controlled for length but
which have planned grammatical errors could also be presented
for imitation. If, as this study inferred, some sentence
processing occurs when immediate memory is surpassed, then
children might correct long ungrammatical sentences on repe-
tition in such a way as to indicate the child's current level
of linguistic competence. Carefully controlled mutilations
of sentences could reveal children's knowledge of obligatory
and optional transformations, of morphological rules, and
possibly could be used to assess children's knowledge of
semantic rules. Similar inferences about linguistic skills
might be drawn from analysis of children's imitations of
syntactically and/or semantically ambiguous sentences.

Another area for future study is a linguistic analy-

sis of the language of adults to the child at various stages
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of language development. If one assumes that LAD attempts

to organize input stimuli and to induce rules of the language,
then one needs to know the percentage of occurrences of vari-
ous grammatical forms which are input to the child developing
language. While one could assume that the input to LAD is
overloaded with SAAD sentences, it may be that negative and
question forms, which were easiest to imitate in this study,
are equally high in exposure to the child at early stages of
development. The child whose linguistic system is in a rudi-
mentary stage may actually hear many negative sentences as
warnings from adults about his responses to the environment.
The combination of the child's incomplete set of syntactic
and phonological rules may require different question forms
from adults who fail to understand some of the child's
communicative attempts. This situation may increase the
occurrence of question forms and hence increased input to LAD.
This hypothesis could easily be tested by careful analysis of
the percentage of different sentence types in the speech of
adults to children at various ages. A child's development
and behavior in both linguistic and non-linguistic skills at
a particular age may stimulate particular grammatical forms
to be used by the adults in communicating with the child and
thus may assist the development of one particular grammati-
cal form to the detriment of another at that particular stage

of development.

The findings of this study indicate that by control-

ling sentence length and varying syntactic structure elicited
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imitation provides a valuable tool for further assessment of

the child's development of linguistic competence.
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THE TEST OF AUDITORY MEMORY SPAN FOR SENTENCES
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SUBTEST 1 - SIMPLE ACTIVE DECLARATIVE SENTENCES (SAAD)

# WORDS
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HE EATS FOOD.
SHE COOKED DINNER.

SHE CLEANS THE ROOM.
HE BROKE THE GLASS.

THE BOY SEES THE BOAT.
THE GIRL CLOSED THE DOOR.

THE LADY OPENS THE RED BOX.
THE BABY WORE A BLUE DRESS.

THE PRETTY GIRL FINDS THE BROWN HAT.
THE BLACK HORSE PULLED THE BIG TREE.

SHE WASHES THE WHITE CAR IN THE COUNTRY.
HE DROVE THE LONG TRAIN TO THE STATION.

THE CHILDREN DRAW A LITTLE PICTURE ON THE
PAPER.
THE BUSY FARMER IN THE YARD WATCHED THE BIRD.

THE FAT LADY MOVES THE HEAVY CHAIR ACROSS THE

FLOOR.
THE MOTHER READ THE LONG STORY TO THE GOOD BOY.

THE TALL MAN CATCHES THE YELLOW FISH UNDER THE
LARGE ROCK.
THE HAPPY FAMILY PLAYED THE WHOLE GAME IN THE
GREEN GRASS.

THE BAD BOY DROPS THE COLD MILK ON THE CLEAN
KITCHEN TABLE.

THE RICH MAN BOUGHT THE SHORT GRAY COAT IN THE
NEW STORE.

AGE DATE
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SUBTEST II - PASSIVE SENTENCES (P)

# WORDS
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FOOD IS EATEN.
DINNER WAS COOKED.

THE ROOM IS CLEANED.
THE GLASS WAS BROKEN.

IT IS SEEN BY HIM.
IT WAS CLOSED BY HER.

THE BOX IS OPENED BY HER.
IT WAS WORN BY THE BABY.

THE HAT IS FOUND BY THE GIRL.
THE TREE WAS PULLED BY THE HORSE.

IT WAS WASHED IN THE COUNTRY BY HER.
IT WAS DRIVEN TO THE STATION BY HIM.

A PICTURE IS DRAWN ON THE PAPER BY THEM.
IT WAS WATCHED BY THE FARMER IN THE YARD.

THE CHAIR IS MOVED ACROSS THE FLOOR BY THE LADY.
THE STORY WAS READ TO THE BOY BY THE MOTHER.

THE YELLOW FISH IS CAUGHT UNDER THE ROCK BY THE
MAN.

THE GAME WAS PLAYED IN THE GREEN GRASS BY THE
FAMILY.

THE MILK IS DROPPED ON THE CLEAN KITCHEN TABLE

BY THE BOY.
THE SHORT GRAY COAT WAS BOUGHT IN THE STORE BY

THE MAN.

AGE DATE
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SUBTEST III - NEGATIVE SENTENCES (N)

# WORDS

o O v b W W

0w ©o ~N

H R B e
H = O O

12
12

NAME

NN Lol o
. . o . » e . o . e o o ¢ o

O O © ~N o O (5,5, b ww

10.
100

HE DOESN'T EAT.
SHE DIDN'T COOK.

SHE DOESN'T CLEAN IT.
HE DIDN'T BREAK IT.

HE DOESN'T SEE THE BOAT.
SHE DIDN'T CLOSE THE DOOR.

THE LADY DOESN'T OPEN THE BOX.
SHE DIDN'T WEAR A BLUE DRESS.

THE PRETTY GIRL DOESN'T FIND THE HAT.
THE HORSE DIDN'T PULL THE BIG TREE.

SHE DOESN'T WASH THE CAR IN THE COUNTRY.
HE DIDN'T DRIVE THE TRAIN TO THE STATION.

THE CHILDREN DON'T DRAW A PICTURE ON THE PAPER.
THE FARMER IN THE YARD DIDN'T WATCH THE BIRD.

THE LADY DOESN'T MOVE THE HEAVY CHAIR ACROSS
THE FLOOR.
THE MOTHER DIDN'T READ THE LONG STORY TO THE BOY.

THE TALL MAN DOESN'T CATCH THE FISH UNDER THE

LARGE ROCK.
THE HAPPY FAMILY DIDN'T PLAY THE WHOLE GAME IN

THE GRASS.

THE BAD BOY DOESN'T DROP THE COLD MILK ON THE

CLEAN TABLE. .
THE RICH MAN DIDN'T BUY THE GRAY COAT IN THE
NEW STORE.

AGE DATE
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SUBTEST IV - QUESTION SENTENCES (Q)

# WORDS
3 1.
3 1.
4 2.
4 2.
5 3.
5 3.
6 4.
6 4.
7 5.
7 5.
8 6.
8 6.
9 7.
9 7.
10. 8.
10. 8.
11 9.
11 9.
12 10.
12 10.

NAME

DOES HE EAT?
DID SHE COOK?

DOES SHE CLEAN IT?
DID HE BREAK IT?

DOES HE SEE THE BOAT?
DID SHE CLOSE THE DOOR?

DOES SHE OPEN THE RED BOX?
DID THE BABY WEAR A DRESS?

DOES THE GIRL FIND THE BROWN HAT?
DID THE BLACK HORSE PULL THE TREE?

DOES SHE WASH THE CAR IN THE COUNTRY?
DID HE DRIVE THE TRAIN TO THE STATION?

DO THE CHILDREN DRAW A PICTURE ON THE PAPER?
DID THE FARMER IN THE YARD WATCH THE BIRD?

DOES THE LADY MOVE THE HEAVY CHAIR ACROSS THE

FLOOR?
DID THE MOTHER READ THE STORY TO THE GOOD BOY?

DOES THE MAN CATCH THE YELLOW FISH UNDER THE
LARGE ROCK?

DID THE FAMILY PLAY THE WHOLE GAME IN THE GREEN
GRASS?

DOES THE BOY DROP THE COLD MILK ON THE CLEAN
KITCHEN TABLE?

DID THE MAN BUY THE SHORT GRAY COAT IN THE NEW
STORE?

AGE DATE
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SUBTEST V - NEGATIVE-PASSIVE SENTENCES (NP)

THE TREE WASN'T PULLED BY THE HORSE.

IT ISN'T WASHED IN THE COUNTRY BY HER.
IT WASN'T DRIVEN TO THE STATION BY HIM.

A PICTURE ISN'T DRAWN ON THE PAPER BY THEM.
IT WASN'T WATCHED BY THE FARMER IN THE YARD.

THE CHAIR ISN'T MOVED ACROSS THE FLOOR BY THE
THE STORY WASN'T READ TO THE BOY BY THE MOTHER.
THE FISH ISN'T CAUGHT UNDER THE LARGE ROCK BY

THE WHOLE GAME WASN'T PLAYED IN THE GRASS BY

THE COLD MILK ISN'T DROPPED ON THE KITCHEN

THE GRAY COAT WASN'T BOUGHT IN THE NEW STORE

# WORDS
3 1. FOOD ISN'T EATEN.
3 1. DINNER WASN'T COOKED.
4 2. THE ROOM ISN'T CLEANED.
4 2. THE GLASS WASN'T BROKEN.
5 3. IT ISN'T SEEN BY HIM.
5 3. IT WASN'T CLOSED BY HER.
6 4. THE BOX ISN'T OPENED BY HER.
6 4. A DRESS WASN'T WORN BY HER.
7 S. THE HAT ISN'T FOUND BY THE GIRL.
7 5.
8 6.
8 6.
9 7.
9 7.
10 8.
LADY.
10 8.
11 9.
THE MAN.
11 9.
THE FAMILY.
12 10.
TABLE BY THE BOY.
12 10.
BY THE MAN.
NAME

AGE DATE
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SUBTEST VI - NEGATIVE-QUESTION SENTENCES (NQ)

# WORDS

RSN ()N o) G B ww

WO O ©

10
10

11
11

12
12

NAME

10.
10.

DOESN'T HE EAT?
DIDN'T SHE COOK?

DOESN'T SHE CLEAN IT?
DIDN'T HE BREAK IT?

DOESN'T HE SEE THE BOAT?
DIDN'T SHE CLOSE THE DOOR?

DOESN'T SHE OPEN THE RED BOX?
DIDN'T THE BABY WEAR A DRESS?

DOESN'T THE PRETTY GIRL FIND THE HAT?
DIDN'T THE HORSE PULL THE BIG TREE?

DOESN'T SHE WASH THE CAR IN THE COUNTRY?
DIDN'T HE DRIVE THE TRAIN TO THE STATION?

DON'T THEY DRAW A LITTLE PICTURE ON THE PAPER?
DIDN'T THE BUSY FARMER IN THE YARD WATCH IT?

DOESN'T THE FAT LADY MOVE THE CHAIR ACROSS THE
FLOOR?

DIDN'T THE MOTHER READ THE LONG STORY TO THE
BOY?

DOESN'T THE TALL MAN CATCH THE YELLOW FISH
UNDER THE ROCK?

DIDN'T THE HAPPY FAMILY PLAY THE GAME IN THE
GREEN GRASS?

DOESN'T THE BAD BOY DROP THE MILK ON THE CLEAN
KITCHEN TABLE?

DIDN'T THE RICH MAN BUY THE SHORT COAT IN THE
NEW STORE?

AGE DATE




201

SUBTEST VII - PASSIVE-QUESTION SENTENCES (PQ)

# WORDS

b Www

(e )] (6,08}

12
12

NAME

[

NN

b WwWw

o O t

10.
10.

IS FOOD EATEN?
WAS DINNER COOKED?

IS THE ROOM CLEANED?
WAS THE GLASS BROKEN?

IS IT SEEN BY HIM?
WAS IT CLOSED BY HER?

IS THE BOX OPENED BY HER?
WAS IT WORN BY THE BABY?

IS THE HAT FOUND BY THE GIRL?
WAS THE TREE PULLED BY THE HORSE?

IS IT WASHED IN THE COUNTRY BY HER?
WAS IT DRIVEN TO THE STATION BY HIM?

IS IT DRAWN ON THE PAPER BY THE CHILDREN?
WAS IT WATCHED BY THE FARMER IN THE YARD?

IS THE CHAIR MOVED ACROSS THE FLOOR BY THE LADY?
WAS THE STORY READ TO THE BOY BY THE MOTHER?

IS THE FISH CAUGHT UNDER THE ROCK BY THE TALL

MAN?
WAS THE WHOLE GAME PLAYED IN THE GRASS BY THE

FAMILY?

IS THE COLD MILK DROPPED ON THE KITCHEN TABLE
BY THE BOY?

WAS THE GRAY COAT BOUGHT IN THE STORE BY THE
RICH MAN?

AGE DATE
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SUBTEST VIII - NEGATIVE-PASSIVE-QUESTION SENTENCES (NPQ)

WASN'T THE TREE PULLED BY THE HORSE?

ISN'T IT WASHED IN THE COUNTRY BY HER?
WASN'T IT DRIVEN TO THE STATION BY HIM?

ISN'T A PICTURE DRAWN ON THE PAPER BY THEM?
WASN'T IT WATCHED BY THE FARMER IN THE YARD?

ISN'T THE CHAIR MOVED ACROSS THE FLOOR BY THE
WASN'T THE STORY READ TO THE BOY BY THE MOTHER?
ISN'T THE YELLOW FISH CAUGHT UNDER THE ROCK BY

WASN'T THE GAME PLAYED IN THE GRASS BY THE
HAPPY FAMILY? :

ISN'T THE MILK DROPPED ON THE KITCHEN TABLE BY

WASN'T THE SHORT COAT BOUGHT IN THE NEW STORE

# WORDS
3 1. ISN'T FOOD EATEN?
3 1. WASN'T DINNER COOKED?
4 2. ISN'T THE ROOM CLEANED?
4 2. WASN'T THE GLASS BROKEN?
5 3. ISN'T IT SEEN BY HIM?
5 3. WASN'T IT CLOSED BY HER?
6 4, ISN'T IT OPENED BY THE LADY?
6 4, WASN'T THE DRESS WORN BY HER?
7 5. ISN'T THE HAT FOUND BY THE GIRL?
7 5.
8 6.
8 6.
9 7‘
9 7.
10 8.
LADY?
10 8.
11 9.
THE MAN?
11 9.
12 10.
THE BAD BOY?
12 10.
BY THE MAN?
NAME

AGE DATE
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Summary of Analysis of Variance For Three-Word Sentences

Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
Source of
variation SS af MS F

A 0.246 1 0.246

T 15.515 7 2.216 13.45%%
AT 0.363 7 0.051

S 1.346 4 0.336

AS 0.400 4 0.100

TS 14.927 28 0.533 3.23%%
ATS 6.365 28 0.227

X 1.310 1 1.310

AX 0.061 1 0.061

TX 1.083 7 0.154

ATX 0.541 7 0.077

SX 6.537 4 1.634

ASX 0.561 4 0.140

TSX 13.112 28 0.468 2.84%*
ATSX 2.458 28 0.087

G 15.886 3 5.295 7.55%*%
AG 0.066 3 0.022

TG 15.330 21 0.730 4.42%%
ATG 2.662 21 0.126

SG 5.087 12 0.423

ASG 1.238 12 0.103

TSG 34.372 84 0.409 2.48%%
ATSG 13.480 84 0.160

XG 2.139 3 0.713

AXG 0.474 3 0.158

TXG 5.671 21 0.270

ATXG 3.709 21 0.176

SXG 8.412 12 0.701

ASXG 1.840 12 0.153

TSXG 35.048 84 0.417 2.53%*%
ATSXG 13.846 84 0.164

TOTAL 224.100 639

**Significant at .0l level
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Summary of Analysis of Variance For Four-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
Source of
variation ss af MS F
A 0.289 1l 0.289
T 7.921 7 1.131 13.96%*%
AT 0.340 7 0.048
S 4.121 4 1.030
AS 0.824 4 0.206 2.54%*
TS 16.389 28 0.585 7.22%%
ATS 2.006 28 0.071
X 0.042 1 0.042
AX 0.006 1 0.006
™ 1.588 7 0.226 2.79%
ATX 0.226 7 0.032
SX 8.266 4 2.066
ASX 0.335 4 0.083
TSX 12.683 28 0.452 5.58*%*%
ATSX 1.726 28 0.061
G 10.834 3 3.611
AG 0.224 3 0.074
TG 11.368 21 0.541 6.67%%
ATG 1.338 21 0.C63
SG 9.107 12 0.758
ASG 0.632 12 0.052
TSG 30.056 84 0.357 4.41%*
ATSG 5.446 84 0.064
XG 1.690 3 0.563
AXG 0.589 3 0.196
TXG 10.438 21 0.497 6.13%*
ATXG 2.083 21 0.099
SXG 15.064 12 1.255
ASXG 1.792 12 0.149
TSXG 30.130 84 0.358 4.42%%
ATSXG 6.808 84 0.081
TOTAL 194.376 639

**Significant at .01 level
*Significant at .05 level
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Summary of Analysis of Variance for Five-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
.
Source of
variation Ss af MSs F
A 0.006 1 0.006
T 3.101 7 0.443 3.92%%*
AT 0.469 7 0.067 '
S 4.432 4 1.108
As 0.631 4 0.157
TS 5.735 28 0.204 1.81%
ATS 1.868 28 0.066
X 3.035 1 3.035
AX 0.040 1 0.040
TX 1.533 7 0.219
ATX 1.317 7 0.188
SX 12.151 4 3.037
ASX 0.413 4 0.103
TSX 9.920 28 0.354 3.14%*
ATSX 3.268 28 0.116
G 28.973 3 9.657 3.76%
AG 0.696 3 0.232
TG 7.679 21 0.365 3.24%%*
ATG 2.931 21 0.139
SG 5.960 12 0.496
ASG 0.729 12 0.060
TSG 25.608 84 0.304 2.70%*
ATSG 9.291 84 0.110
XG 6.030 3 2.010
AXG 0.151 3 0.050
TXG 7.721 21 0.367 3.25%%
ATXG 2.104 21 0.100
SXG 30.760 12 2.563
ASXG 0.796 12 0.066
TSXG 23.444 84 0.279 2.47%*
ATSXG 9.474 84 0.112
TOTAL 210.281 639

**Significant at .0l level
*Significant at .05 level
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Summary of Analysis of Variance For Six-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
Source of
variation Ss aft Ms F
A 0.380 1 0.380
T 9.099 7 1.299 11.48%**
AT 0.711 7 0.101
] 6.502 4 1.625
AS 0.168 4 0.042
TS 7.185 28 0.256 2.26%%
ATS 3.126 28 0.111
X 1.972 1 1.972
AX 0.306 1 0.306
TX 1.833 7 0.261 2.31*
ATX 0.544 7 0.077
SX 20.844 4 5.211
ASX 0.233 4 0.058
TSX 13.790 28 0.492 4,34%*
ATSX 4.701 28 0.167
G 50.639 3 16.879 4.04%
AG 2.122 3 0.707 6.24%%
TG 10.462 21 0.498 4.40%%
ATG 3.348 21 0.159
SG 13.344 12 1.112
ASG 0.585 12 0.048
TSG 24.949 84 0.297 2.62%%
ATSG 10.837 84 0.129
XG 14.239 3 4.746
AXG 0.016 3 0.005
T™XG 10.941 21 0.521 4.60%*
ATXG 1.379 21 0.065
SXG 50.066 12 4.172
ASXG 1.431 12 0.119
TSXG 26.584 84 0.316 2.79%*
ATSXG 9.512 84 0.113
TOTAL 310.862 639

**Significant at .01
*Significant at .05

level
level
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Summary of Analysis of Variance For Seven-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
b——
Source of
variation ss af Ms F
A 1.142 1 1.142 7.68%*
T 8.165 7 1.166 7.85%%
AT 0.588 7 0.084
S 7.524 4 1.881
AS 0.600 4 0.150
TS 12.551 28 0.448 3.01%*
ATS 2.582 28 0.092
X 1.528 1l 1.528
AX 0.089 1 0.089
™ 1.891 7 0.270
ATX 1.511 7 0.215
sX 32.157 4 8.039
ASX 0.675 4 0.168
TSX 10.287 28 0.367 2.47%%
ATSX 2.329 28 0.083
G 80.078 3 26.692 4.80*
AG 0.943 3 0.314
TG 5.426 21 0.258 1.73*
ATG 3.993 21 0.190
SG 23.580 12 1.965
ASG 1.398 12 0.116
TSG 30.552 84 0.363 2.44*%%*
ATSG 8.834 84 0.105
XG 25.544 3 8.514
AXG 0.101 3 0.033
TXG 3.306 21 0.157
ATXG 2.513 21 0.119
SXG 66.626 12 5.552
ASXG 1.291 12 0.107
TSXG 24,525 84 0.291 1.96%*
ATSXG 12.485 84 0.148
TOTAL 374.826 639

**Significant at .01 level
*Significant at .05 level
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Summary of Analysis of Variance For Eight-Word Sentences

Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
P - ]
Source of
variation ] df MS F
A 4.557 1 4.557 21 .27%%*
T 24.621 7 3.517 16.41%*
AT 1.127 7 0.161
S 6.239 4 1.559
AS 0.778 4 0.194
TS 19.711 28 0.703 3.28%*
ATS 4.289 28 0.153
X 0.000 1 0.000
AX 0.109 1 0.109
X 3.150 7 0.450
ATX 2.640 7 0.377
sX 29.300 4 7.325
ASX 0.732 4 0.183
TSX 13.893 28 0.496 2.31%*
ATSX 5.511 28 0.196
G 108.814 3 36.271 8.65%*%
AG 2.173 3 0.724 3.38*
TG 8.710 21 0.414 1.93*
ATG 4.876 21 0.232
SG 22.381 12 1.865
ASG 2.750 12 0.229
TSG 51.499 84 0.613 2.86%%*
ATSG 16.867 84 0.200
XG 10.110 3 3.370
AXG 0.665 3 0.221
TXG 7.591 21 0.361
ATXG 4.350 21 0.207
sXG 50.295 12 4.191
ASXG 3.982 12 0.331
TSXG 44.330 84 0.527 2.46%*%
ATSXG 18.000 84 0.214
TOTAL 474.063 639

**Significant at .01 level
*Significant at .05 level
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Summary of Analysis of Variance For Nine-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups
(ATSXG)

p—— e — — ]
Source of

variation Ss af Ms F
A 12.883 1 12.883 52.97*%*%
T 29.586 7 4.226 17.37%*
AT 12.691 7 1.813 7.45%*%
S 6.529 4 1.632
AS 2.729 4 0.682 2.80*
TS 11.376 28 0.406 1.67*
ATS 11.356 28 0.405 1.66*
X 1.225 1 1.225
AX 0.322 1 0.322
X 4.983 7 0.711 2.92%*
ATX 2.475 7 0.353
sX 43.670 4 10.917
ASX 1.122 4 0.280
TSX 15.020 28 0.536 2.20%*
ATSX 10.089 28 0.360
G 118.428 3 39.476 9.42%*
AG 2.285 3 0.761 3.13*
TG 14.133 21 0.673 2.76%*
ATG 8.157 21 0.388
SG 62.729 12 5.227
ASG 4.317 12 0.359
TSG 40.419 84 0.481 1.97%*
ATSG 26.659 84 0.317
XG 21.837 3 7.279
AXG 2.373 3 0.791 3.25%
TXG 8.569 21 0.408
ATXG 3.594 21 0.171
SXG 50.255 12 4.187
ASXG 8.691 12 0.724 2.97%*
TSXG 40.071 84 0.477 1.96%*
ATSXG 20.433 84 0.243
TOTAL 599.019 639

**Significant at .01l level
*Significant at .05 level
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Summary of Analysis of Variance For Ten-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)
—
Source of
variation Ss ast MS F
A 3.840 1 3.840 13.11%*
T 21.926 7 3.132 10.69%*
AT 1.732 7 0.247
S 11.270 4 2.817
AS 0.772 4 0.193
TS 17.734 28 0.633 2.16%%*
ATS 14.772 28 0.527 1.79%
X 4.481 1 4.481
AX 0.217 1 0.217
X 3.970 7 0.567
ATX 0.946 7 0.135
sX 51.761 4 12.940
ASX 2.099 4 0.524
TSX 12.373 28 0.441
ATSX 5.718 28 0.204
G 159.289 3 53.096 13.04%**
AG 1.342 3 0.447
TG 16.490 21 0.785 2.68%*
ATG 6.124 21 0.291
SG 65.081 12 5.423
ASG 4.365 12 0.363
TSG 53.123 84 0.632 2.16%%*
ATSG 26.972 84 0.321
XG 22.878 3 7.626
AXG 1.775 3 0.591
TXG 7.120 21 0.339
ATXG 5.739 21 0.273
SXG 48.858 12 4.071
ASXG 9.978 12 0.831 2.84%%*
TSXG 47.798 84 0.569 1.94%*
ATSXG 24.591 84 0.292
TOTAL 655.150 639

**Significant at .0l level
*Significant at .05 level
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Summary of Analysis of Variance For Eleven-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups
(ATSXG)

p—————  — ]

Source of
variation Ss df MS F
A 2.513 1l 2.513 5.80%*%
T 2.916 7 0.416
AT 2.484 7 0.354
S 20.180 4 5.045
AS 1.779 4 0.444
TS 12.395 28 0.442
ATS 9.066 28 0.323
X 0.321 1 0.321
AX 0.012 1l 0.012
X 3.844 7 0.549
ATX 2.881 7 0.411
SX 43.456 4 10.864
ASX . 1.532 4 0.383
TSX 15.455 28 0.551
ATSX 15.057 28 0.537
G 167.276 3 55.758 11.17%*
AG 8.079 3 2.693 6.23%*%
TG 10.101 21 0.481
ATG 6.916 21 0.329
SG 79.048 12 6.587
ASG 4.620 12 0.385
TSG 41.827 84 0.497
ATSG 33.750 84 0.401
XG 38.788 3 12.929
AXG 1.053 3 0.351
TXG 9.622 21 0.458
ATXG 7.990 21 0.380
SXG 59.901 12 4.991
ASXG 4.822 12 0.401
TSXG 53.642 84 0.638 1.47*
ATSXG 36.351 84 0.432
TOTAL 697.693 639

**Significant at .0l level
*Significant at .05 level
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Summary of Analysis of Variance For Twelve-Word Sentences
Attempt X Sentence Type X Subjects
X Sex X Age Groups

(ATSXG)

Source of

variation 21 df MS F
A 4.567 1 4.567 15.83*%*%
T 14.342 7 2.048 7.10%%*
AT 2.496 7 0.356
S 8.752 4 2.188
AS 2.006 4 0.501
TS 28.074 28 1.002 3.47%%
ATS 12.160 28 0.434
X 2.770 1 2.770
AX 0.002 1 0.002
X 5.533 7 0.790 2.73*
ATX 3.457 7 0.493
sX 27.257 4 6.814
ASX 2.433 4 0.608
TSX 13.366 28 0.477 1.65%
ATSX 8.892 28 0.317
G 175.266 3 58.422 12.69%*
AG 3.087 3 1.029 3.56%*
TG 13.095 21 0.623 2.16*%*
ATG 6.851 21 0.326
SG 95.497 12 7.958
ASG 7.489 12 0.624 2.16*
TSG 55.504 84 0.660 2.29%%
ATSG 26.719 84 0.318
XG 41.205 3 13.735
AXG 1.914 3 0.638
TXG 13.726 21 0.653 2.26%*
ATXG 9.121 21 0.434
SXG 55.243 12 4.603
ASXG 5.842 12 0.486
TSXG 59.611 84 0.709 2.45%*%
ATSXG 24.237 84 0.288
TOTAL 730.528 639

**Significant at .0l level
*Significant at .05 level
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