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Variation and Reduction as Aspects of
Competence in Language Development

AN E X P L A N A T I O N of what children know about language when they begin
to use multiword utterances is a central concern in the study of child language.
Two specific aspects of early sentences were investigated in this study: apparent constraint on length and the developmental interaction among grammatical complexity, lexical and discourse factors. In early child speech, first
sentences are two words long, and sentences get longer as the child's acquisition of grammar increases. However, although utterance length is correlated
with increased grammatical maturity up to a ceiling of about 4.0 morphemes,
utterance length, per se, is not an index of the complexity of child sentences.
Two-word utterances, for example, can represent a variety of relationships
between constituents — compare "a book," "Daddy book," "new book,"
"read book," and "book table." It is reasonable that an explanation of why
the child is limited to two or three words at a time, and how circumstances
that influence sentence length and complexity change over time so that longer
utterances occur, will contribute to an understanding of the linguistic system
that children learn for coding information in multiword messages.
There are three main issues in the present study. The first has to do with the
relative adequacy of different explanations of child language — pragmatic,
semantic, action-based, or grammatical — in accounting for the variable
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length of child sentences. Braine (1974) and Schlesinger (1974) have
explained early sentences in pragmatic terms; Bowerman (1973a), Greenfield,
Smith, and Laufer (in press), Kates (1974), Park (1974), and Schlesinger
(1971) have explained the structure of early sentences in semantic terms;
Bruner (1974), Dore (1974), and McNeill (1974) have proposed that the
child's sensorimotor (action) patterns prefigure and thus determine sentence
patterns; and the proposals of Bloom (1970), Bowerman (1973b), and Brown
(1973) have centered on the nature of early rules of grammar. The thesis that
will be presented here is an elaboration of the grammatical complexity
hypothesis proposed originally in Bloom (1970): that utterance length is a
function of development of the capacity for realizing the underlying grammatical complexity of sentences.
The second issue deals with the relative adequacy of different linguistic
schemas that can represent grammar in child language. The specific questions
are (a) whether there are constituents such as Subject, Verb, and Object in
child language, and (b) if so, whether the representation of such constituents
in a child language grammar is optional, indicating that constituents may or
may not be basic to sentences (Brown, 1973), or obligatory, indicating that
such constituents are basic to sentences, whether or not words that represent
the constituents actually occur in particular sentences (Bloom, 1970). The
evidence suggests that neither of the earlier formulations of optional or obligatory constituents was adequate. The model that will be presented here
retains the concept of obligatory constituents, with the addition of probability
factors that predict the frequency with which constituents are realized under
different linguistic and nonlinguistic conditions. This variable rule model is
within the paradigm for grammatical formulations proposed by Labov (1969)
and by Cedergren and Sankoff (1974) for variation in adult language, and
suggested by Brown (1973) for the development of grammatical morphemes.*
One consequence of Labov's variable rule model has been a reformulation
of the competence/performance distinction. In the traditional view, competence consisted of a speaker's knowledge of language in the form of categori*The issue of writing formal rules has not been addressed in the present paper. The analysis of
the child language data has been treated, thus far, apart from the problem of formalization for representing the information about child language. Labov's variable rules deal with constraints in
the linguistic and nonlinguistic environments that favor or disfavor the application of certain syntactic and phonological rules. In our data, we have identified variation in the occurrence of major
sentence constituents in child speech — a more radical variation than has been treated so far with
the use of variable rules, although one that appears to be within the formal extension of variable
rules that has been proposed by Cedergren and Sankoff (1974). In particular, in the application of
probability theory to linguistics, Sankoff (see also, Suppes, 1970) has proposed that probability
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cal rules for generating sentences. The actual production and comprehension
of speech (performance) reflected competence interacting with, and distorted
by, extralinguistic factors such as memory and attention limitations. In contrast, Labov's version of competence encompasses systematic variation
among linguistic elements. He argues that a speaker's knowledge of language
includes both categorical rules and variable rules which operate with particular probabilities in particular linguistic environments. Cedergren & Sankoff
(1974) have pointed out that "the power of this [Labov's] approach lies in the
uniquely well-defined and economical relationship which it posits between a
probability distribution and a sample, or between a model and a simulation"
(pp. 352-353).
The third issue, then, concerns which of the two notions of competence/
performance best accounts for the variable length of child utterances. Bowerman (1973a) has suggested that the length of child utterances is constrained by
performance factors, as traditionally defined. More specifically, Brown
(1973) and Bowerman (1973a) have explained children's continued use of
two-constituent sentences when they are able to produce three-constituent and
four-constituent utterances as casualties of performance — in effect, linguistic mistakes.* Yet Bowerman expressed uncertainty about the status of performance constraints and decided that some constraints were important
enough to be represented in grammatical rules, i.e., optional verb deletion
transformations. Similarly, Brown proposed a categorical grammar in which
subject and predicate constituents are represented as obligatory (p. 232), but
elsewhere implied that constituents are optionally represented in competence
(p. 238). It appears that attempts to apply the traditional competence/
performance distinction have resulted in confusion about whether certain
influences on child language reflect competence (and therefore should be
represented by grammatical rules) or performance. The position taken here is
that the length of child utterances is systematically related to both linguistic
and nonlinguistic factors and that this covariation reflects linguistic competence .
weightings of constituents in phrase structure rules is a realistic scheme for accounting for the actual production of sentences (W. Labov, personal communication). Such an application of probability theory is particularly attractive to the issue of the formalization of child language data; it
allows for a rational explanation of the transitions between successive child grammars in terms of
how the probabilities of rule application change over time and relate to different factors in the
child's linguistic and nonlinguistic development.
*"Constituent" refers to a major category term such as Subject, Verb, Object, or Place, and
"constituent relation" refers to any relationships between two or among more than two constituents.

5

MINNESOTA SYMPOSIA ON CHILD PSYCHOLOGY
Situational and intrapersonal performance factors that are nonsystematic,
free variation, may well influence the length of child sentences. However,
it is necessary to determine the extent to which variance in the length of utterances can be accounted for by systematic constraints on the child's knowledge
of a linguistic code, before judging the free or residual variability of constituent relations. In the present observational study of children's language
behavior, speech events were examined to determine the distribution of constituent relations, and how factors related to grammatical, lexical, and
discourse development covaried with the occurrence of two-, three- and fourconstituent relations as mean length of utterance increased from 1.0 to
approximately 3.0 morphemes.

Subjects and Procedures
The four subjects of the study — Eric, Gia, Kathryn, and Peter— are
first-born children of college-educated parents, who lived in university communities in New York City. The longitudinal study began when the children
were approximately 20 months old and continued until they were 36 months
old. The observations of the present study were made when the children were,
approximately, between 20 and 28 months old. Eric, Gia, and Kathryn were
each visited in their homes every 6 weeks for approximately 8 hours, and
Peter was visited every 3 weeks for approximately 5 hours. The transcriptions
of the children's language behavior, with description of interpersonal and
situational context, provided the data for the present analysis.*
The first level of processing for the present study was to obtain the corpus
of behavior for analysis. In an earlier study (Bloom, Lightbown, & Hood,
1975), approximately 25,000 utterances were processed in the period when
mean length of utterance increased from 1.0 to about 2.5 morphemes. The
results of that study included the sequence of development of the verb relations that were observed in multiword utterances. Two of these verb relations
were the dynamic categories (involving movement) of Action and Locative
Action. In Action^vents the movement affected an object in ways other than
to change its location. In Locative Action events the goal of the movement
was to change the location of an object. Utterances in these two categories
formed the corpus for analysis in the present study, because (a) these were the
semantic-syntactic categories that developed first and occurred most fre*The Eric, Gia, and Kathryn data were recorded and transcribed by L. Bloom; the data from
Peter were recorded and transcribed by L. Hood and P. Lightbown. See Bloom (1970, pp.
234-239) and Bloom, Lightbown, and Hood (1975) for description of the procedures used in
collecting and transcribing these observations.
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quently for each child, and (b) the categories developed for each child with
increasing complexity within and between constituents.
The procedure that was followed was to examine each of the transcriptions
from the four children with mean length of utterance less than 3.0 morphemes
to identify the speech events that included multiword utterances with Action
and Locative Action constituent relations. Because the investigation concerned the relative frequency of different constituent relations, when more
than one constituent relation was theoretically available, all imperatives
(whether or not Agent was expressed) and all intransitive Action utterances
were omitted from the analysis. Action intransitives exclude Objects, and imperatives can exclude Agents, so that each of these could not be compared
with the relative occurrences of Agent-Verb and Verb-Object when the fuller
Agent-Verb-Object constituent structure was theoretically possible.
The second level of processing consisted of successive hypothesis generating and hypothesis testing procedures to explore the developmental relation
among utterances with two, three, and four constituents, to determine how
grammatical, lexical, and discourse development interacted with utterance
length. Each utterance was multiply coded to identify (a) the meaning relations between the words, (b) the addition of any grammatical marker or other
complexity within or between constituents, (c) the lexical variability of verbs
and the occurrence of nominal or pronominal forms, and (d) the relation to
successive adult and self utterances.
Results
Table 1 presents a description of each of the samples of language behavior
from the four children and includes information about age, mean length of
utterance, time, and numbers of utterances in each sample. The Roman numerals in the table (and in the text) were used only for convenience; they
merely identify the successive samples from each child. Accordingly, Eric III,
Gia III, and Kathryn III have in common the fact that the sample was the third
in the longitudinal study of each. The Roman numerals that identify the Peter
data are higher because samples were collected from Peter more frequently,
with shorter intervals between each sample. The important variable that established comparability among the children was, by design, the range of mean
length of utterance. It happened that the children were also similar in age
during this period.
The results consist of (a) the sequential development of the categories
Action and Locative Action, and the subcategories of Locative Action that
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Table 1. Summary Description of Speech Samples3
Child
Eric

Gia

Sample

Age

Ill
IV
V
VI

7.1
8.0
8.0
8.0

22,0
23,2
25,1
26,3

1.42
1.69
2.63
2.84

II

6.7
8.0
8.0
7.5
6.0

20,2
22,1
23,3
25,2
27,1

1.34
1.58
1.79
2.30
2.75

1,071
1,286

IV

III

5.5
8.0
9.0
7.8

21,0
22,3
24,2
26,1

1.37
1.89
2.83
3.30

1,303
2,385
1,655

IV
V
VI
VII
IX

4.5
3.0
4.5
4.5
4.5

23,1
23,2
24,1.
25,0
26,1

1.41
1.33
1.75
2.39
2.62

149
258
420
643
793

III

IV
V
VI
Kathryn

Peter

Mean Length of Number of Syntactic
Utterance
Utterance Tokens

Hours

I
II

Total

165
504
1,056
1,575

341
451
671

284

15,010

a

Only spontaneous utterances were counted in the present study. See Bloom, Hood,
and Lightbown (1974) for a comparison of spontaneous and imitative utterances.

were identified after further exploration of the meaning relations among constituents; (b) the relative distribution of constituent relations in sentences and
the developmental change in the distribution of constituent relations, within
each category and subcategory; and (c) the grammatical, lexical, and discourse factors that covaried with the distribution of constituent relations.
CATEGORIES OF VERB RELATIONS

The categories of Action and Locative Action identified in Bloom, Lightbown, and Hood (1975) were the following:*
1. Action. Utterances referred to movement by an agent that affected an
object where the goal of the movement was not a change in the location of an
object or person (see Locative Action). At least two of the three components
of an action relation (Agent-Action-Object) had to be represented in the
utterance in order for the utterance to be included within the category.
*Only a few examples of the categories are given here; the appendix in Bloom, Lightbown,
and Hood (1975) consists of an extensive sampling of all the categories of semantic-syntactic
relations found in the time period reported in that study.
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P:VII (Peter trying to open box)
K:III (Kathryn opening drawer)
G:III (Gia going to her bike,
and then getting on)
E:IV (Eric has just reassembled
train)

my open that
open drawer
Gia bike
Gia ride bike*
I made

2. Locative Action. Utterances in this category referred to movement where
the goal of movement was a change in the location of a person or object.
In the present study, the following three Locative Action relationships were
identified in the data according to whether the Agent of the Action was also
the Object that was affected by the Action.
a. Agent-Locative Action. Utterances in this category specified a movement by an agent that caused another object to change place, and the preverbal constituent, whether or not expressed, was the Agent.
E:V
G:IV

(Eric puts discs on bed)
I put 9 up here
(Gia bringing lambs to toy bag; Gia away 9 lamb
then drops them into bag)
P:VII (Peter holding recording tape) put this down

b. Mover-Locative Action. Utterances specified a movement in which the
agent of the action was also the object that changed place, and the pre-verbal
constituent, whether or not expressed, was the Mover.
K:IV
G:V
E:III

I sit down there
(then Kathryn sits on chair)
(Gia stands up on large
stuffed dog)
(Eric getting up from chair)

stand 9 wow wow
I get down

c. Patient-Locative Action. Utterances in this category specified a movement by an agent that caused another object (patient) to change place, and the
pre-verbal constituent, whether or not expressed, was the Patient. PatientLocative Action utterances were semantically similar to Agent-Locative Action utterances, but formally similar to Mover-Locative Action utterances.
E:IV
P:V
K:II

(fitting disc into block)
9 fits here
(Peter putting tiny car under
finger puppet's skirt)
goes on there
(Kathryn pushing lamb through
windows of doll house)
lamb go in there

The distinction among Agent-, Patient-, and Mover-Locative Action utter*Note that "Gia bike" might have alternative interpretations. In such cases, preceding and
succeeding utterances were examined in an effort to determine the semantic-syntactic category to
which the utterance would be assigned. If another utterance in the immediate context appeared to
disambiguate the utterance in question, as in this instance, the utterance could be assigned to a
semantic-syntactic category. If not, it was considered equivocal and was not included in subsequent analyses.
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ances was not imposed on the data at the outset but, rather, emerged during
the course of the analysis. The categories were distinguished further in that
Agent-Locative Action utterances shared one population of verbs, andMoverand Patient-Locative Action utterances shared a second population of verbs.
As can be seen in Table 2, the two populations of verbs overlapped only
slightly.
Table 2. Rank Order of Most Frequent3 Verbs in Three Locative Action Categories
(Data Combined for All Children, All Samples)
Agent-Locative Action
Verb
put
take
away
turn
out
set . . . .
fit
do
dump
sit
a

Frequency
287
48
26
. . . 10
... 9
7
7
6
... 6
5
.

Mover-Locative Action
Verb

Frequency
132
95
28
25
18
15
11
9
7
6
5

go

sit
go bye-bye
come
get
fall
stand
climb
iump
move
away

Patient-Locative Action
Verb
go

fit

sit
fall
bye-bye . .
stand . . . .

Frequency
285
65
34
30
11
6

Includes verbs with frequencies of 3=5.
SEQUENCE OF DEVELOPMENT

The proportion of utterances in each of the four categories (one Action and
three Locative Action) is presented in Table 3. Action was always more
frequent than Locative Action, and for Eric and Peter, Action appeared before
Locative Action. There was intersubject variation within the subcategories of
Locative Action: Gia and Peter learned Agent first, Eric learned Patient first,
and Kathryn learned Mover first. As mean length of utterance approached
3.0, there was more consistency among the children: Agent-Locative Action
was the most frequent for Gia, Kathryn, and Peter, and Patient-Locative
Action was most frequent for Eric.
RELATIVE DISTRIBUTION OF CONSTITUENT RELATIONS

The relative frequency of two-, three- and four-constituent relations is
presented in Tables 4 through 7 for the four children. As can be seen, the
three- and four-constituent utterances increased, but the two-constituent utterances continued to occur. The frequencies of each of the individual constituents in each category were obtained and combined for the four children at
four mean length of utterance levels in Figures 1 through 4. (See Table 8 for
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Table 3. Proportional Distribution of Multiword Utterances in Action and Locative Action Categories
Action
Child

Sample

MLU a

N

Prop.

Freq.

Eric

III
IV
V
VI
IV
V
VI
VII
IX

1.42
1.69
2.63
2.84
1.41
1.33
1.75
2.39
2.62
1.34
1.58
1.79
2.30
2.75
1.32
1.89
2.83
3.30

30
134
310
606"
56
76
111
172
200
39
177
231
392
489"
80
400
684
619°

1.00
.65
.65
.65b
1.00
.88
.70
.48
.45
.51
.81
.65
.77
.72b
.70
.73
.58
.58C

30
87
203
394b
56
67
78
82
90
20
144
151
301
352
56
291
399
360C

Peter

Gia

Kathryn . . . .

II

III

IV
V
VI

I

II
III

IV
a

Locative Action
Mover

Agent

Patient

Prop.

Freq.

Prop.

Freq.

Prop.

Freq.

.01
.15
.11

2
46
66

.02
.11
.08

3
33
51

.31
.09
.16

42
28
95

.08
.15
.27
.28
.36
.14
.09
.06
.12
.05
.11
.22
.23

6
17
47
55
14
25
21
22
58
4
45
148
143

0
.05
.07
.09
.10
.01
.13
.10
.12
.21
.04
.10
.14

0
6
12
18
4
2
30
40
61
17
16
70
87

.04
.09
.18
.19
.03
.03
.13
.07
.04
.04
.12
.10
.05

3
10
31
37
1
6
29
29
18
3
48
67
29

Mean length of utterance (morphemes).
h
Number of Action utterances estimated on the basis of average number at Times IV and V.
c
Number of Action utterances estimated on the basis of average number at Times II and III.

Table 4. Eric: Frequency Distribution of Constituent Relations in Action and Locative Action Categories8
Eric III
(1.42)b
Constituent Relations
Agent-A ction-Object
Agent- Verb
Agent-Object
Verb-Object
Agent- Verb-Object

.

Total Frequencies
Agent-Locative Action-Object
Agent- Verb
Agent-Object
Agent- Place
Verb-Object
Verb-Place
...
Object-Place
...
Agent- Verb-Object
Agent- Verb- Place
Agent-Object-Place
Verb- Object- Place
Agent- Verb-Object- Place

Total Frequencies
a

Eric V
(2.63)b

Prop.c

Freq.c

Prop.c

Freq.c

Prop.c

03

1
..
20
10

.03
.01
.85
.10

3
1
74
9

.12
0
.46
.41

65
33

31

..

Total Frequencies
Mover-Locative Action-Place
Mover- Verb
Mover-Place
Verb- Place
Mover- Verb- Place
Total Frequencies
Mover (Patient)-Locative Action-Place
Patient- Verb
Patient- Place
Verb- Place
Patient- Verb- Place

Eric IV
(1.69)b

87

Prop.c

Freq.c

25
1
93
84

..

..

..

.17

8

.21

14

..
..
..
.
.
..
..
..

..
..
..
..
..
..
..
..

1
..
..
..
1
..
..
..

- 17
.17
.07
.09
.24
.02
.04
.02

8
8
3
4
11
1
2
1

.27
.05
.09"
.21
.03

18
3
6
14
2

.03
.11

2
7

..
..
..
..

..
..
..
..

2
..
1
..

46
.76
.03
.12
.09

3

..

Freq.c

203

2

..

Eric VI
(2.84)b

..
..
..
..

.55
.19
.19
.07

23
8
8
3
42

25
1
4
3

66
.59

30

.04
.37

2
19

33

51

.32

9

.40

38

.29
.39

8
11

.24
.36

23
34

28

95

lntransitive verbs (that did not involve action on affected-Object) and imperatives (whether or not sentence-Subjects were
expressed) were not counted.
b
Mean length of utterance (morphemes).
c
Prop. = proportion; Freq. = frequency of tokens.

Table 5. Gia: Frequency Distribution of Constituent Relations in Action and Locative Action Categories3
Giall
(1.34)b

Gia IV
(1.79)b

Gia III
(1.58)b

Gia VI
(2.75)b

Gia V
(2.30)b

Constituent Relations

Prop.0

Freq.c

Prop.c

Freq.c

Prop.c

Freq.c

Prop .c

Freq.c

Agent-Action -Object
Agent- Verb
Agent-Object
Verb- Object
Agent- Verb- Object

15
15
65
05

3
3
13
1

.25
.13
.26
.35

36
20
38
50

.17
.15
.37
.30

26
23
56
46

.08
.03
.28
.61

23
8
85
185

Total Frequencies
Agent-Locative Action-Object-Place
Agent- Verb
Agent-Object
Agent-Place
Verb-Object
Verb-Place
Object- Place
Agent- Verb- Object
Agent- Verb- Place
Agent- Object- Place
Verb- Object- Place
Agent- Verb-Object-Place . . .
Total Frequencies
Mover-Locative Action-Place
Mover- Verb
Mover-Place
Verb-Place
Mover- Verb- Place
Total Frequencies
Mover (Patient)-Locative Action-Place
Patient- Verb
Patient- Place
Verb-Place
Patient- Verb- Place
Total Frequencies

144

20

93
07

13
1

.20
.04
.12
.44
.12
.04

5
1
3
11
3
1

.04

1

14

25

3
1

1
1

1

1

.83
.17

5
1

6

Freq.c

.09
.02
.02
.22
.10

5
1
1
13
6

301

151
.14

3

.05

1

.33

7

.05

1

.29
.19
.05

6
4
1

.27
.18
.18

6
4
4

.28
.12

16
7

.14
.14

3
3

.07
.09

4
5

22

21
.43
.03
.27
.27

13
1
8
8

58

.33

13

.43

26

.13
.55

5
22

.10
.48

6
29
61

40

30

2

4

Prop.c

.31

9

.14

4

.78

.17
.52

5
15

.21
.66

6
19

.22

29

29

14
4
18

"Intransitive verbs (that did not involve action on affected- Object) and imperatives (whether or not sentence-Subjects were expressed) were not
counted.
b
Mean length of utterance (morphemes).
c
Prop. = proportion; Freq. = frequency of tokens.

Table 6. Kathryn: Frequency Distribution of Constituent Relations in Action and Locative Action Categories3
Kathryn III
(2.83)b

Kathryn n
(1.89)b

Kathryn I
(1.32)b
Constituent Relations

Prop.0

Freq.c

Prop.0

Freq.c

Prop.6

Freq.0

Agent-Action-Object
Agent- Verb
Agent-Object . . .
Verb-Object
Agent- Verb- Object

13
.18
.59
.11

7
10
33
6

.10
.02
.54
.34

30
6
156
99

.05
.01
.46
.48

19
3
183
194

Total Frequencies
Agent-Locative Action-Object-Place
Agent- Verb
Agent-Object
Agent- Place
Verb-Object
Verb-Place
Object-Place
Agent- Verb- Object . .
Agent- Verb- Place . . .
Agent- Object- Place
Verb-Object-Place
Agent- Verb- Object- Place
Total Frequencies
Mover-Locative Action-Place
Mover- Verb
Mover- Place
Verb- Place
.
Mover- Verb- Place
..
Total Frequencies
...
Mover (Patient)-Locative Action-Place
Patient- Verb
Patient- Place
Verb-Place
Patient- Verb- Place
Total Frequencies
a

1
3

.

.04

2

.06

9

.09
.29
.13
.31
.02
.02
.02
.04
.02

4
13
6
14
1
1
1
2
1

.01
.35
.03
.01
.32
.05
.01
.08
.09

1
52
4
1
48
7
1
12
13

Freq.0

.03

5

.21
.03
.01
.37
.06

30
5
2
53
9

.14
.13

20
19

148

45

4

Prop.0

399

291

56

Kathryn IV
(3.30)b

143

06

1

.50

8

.29

20

.31

27

88
.06

15
1

.19
.31

3
5

.23
.49

16
34

.24
.45

21
39

3

3

70

16

17

87

.48

23

.43

29

.48

14

.25
.27

12
13

.13
.43

9
29

.28
.24

8
7

48

67

29

Intransitive verbs (that did not involve action on affected- Object) and imperatives (whether or not sentence-Subject were expressed) were not counted.
b
Mean length of utterance (morphemes).
°Prop. = proportion; Freq. = frequency of tokens.

Table 7. Peter: Frequency Distribution of Constituent Relations in Action and Locative Action Categories3
Peter IV
(1.41) b
Constituent Relations
A gent-A ction-Object
Agent- Verb . . .
Agent- Object
Verb- Object
Agent- Verb- Object
Total Frequencies
Agent-Locative Action-Object-Place
Agent- Verb
Agent-Object . .
Agent- Place . . .
Verb- Object . . .
Verb- Place
Object- Place
Agent- Verb- Object
Agent- Verb- Place
Agent- Object- Place
Verb- Object- Place
Agent- Verb- Object- Place
Total Frequencies
Mover-Locative Action-Place
Mover- Verb
Mover-Place
Verb-Place
Mover- Verb- Place
Total Frequencies
Mover (Patient)-Locative Action-Place
Patient- Verb
Patient- Place
Verb- Place . .
Patient- Verb- Place
Total Frequencies
a

Prop.0

88
13

Peter VI
(1.75)b

Peter V
(1.33)b

Freq.c

49
7

Prop.c

96
04

56

Peter IX
(2.62)b

Peter VII
(2.39)b

Freq. 0

Prop.0

Freq.0

Prop.0

Freq.0

Prop,,°

Freq.0

2
2
68
6

.22

18

.11

10

64
3

.03
.03
.87
.08

.60
.18

49
15

.54
.34

49
31

67

17

1

33
17
33

2
1
2

78

.18
.24
.50

.18
6

3
4
7

3

3

.13

7

.25
.28
.13
.09

12
13
6
4

.25
.20

14
11

.15
.07

8
4

.23
.02

11
1

.13
.07

7
4

17

55

47

.67

4

.83

10

.33

2

.17

2

6

1
2

90

82

.61
.06
.22
.11

11
1
4
2
18

12

.20

2

.06

2

.05

2

.80

8

.74
.19

23
6

.49
.46

18
17

10

31

37

Intransitive verbs (that did not involve action on affected- Object) and imperatives (whether or not sentence-Subjects were expressed)
were not counted.
b
Mean length of utterance (morphemes).
c
Prop. = proportion; Freq. = frequency of tokens.

Table 8. Individual Constituent Frequencies Presented as Proportion of Utterances in a Category Having the Constituent Expressed
Action
Child
Eric . . . .

Gia

Kathryn .

Peter . . . .

Sample

Agent

Verb

Object

.37(11)
.15(13)
.54(110)

1.00(31)
.99(86)
1 .00(202)

.97(30)
.97(84)
.88(178)

-35(7)
.74(106)
.63(95)
.72(216)

.85(17)
.86(124)
.85(128)
.97(293)

.85(17)
.75(108)
.83(125)
.92(278)

I
II
III

.41(23)
.46(135)
.54(216)

.82(46)
.98(285)
.99(396)

.88(49)
.90(261)
.95(380)

IV
IV
V
VI
VII
IX

.13(7)
.04(3)
.13(10)
.40(33)
.46(41)

III
IV
V
VI
II
III
IV
V
VI

1.00(56)
1.00(67)
.97(76)
1.00(82)
1 .00(90)

Mover- Locative Action

Agent- Locative Action

1.00(56)
1.00(67)
.97(76)
.78(64)
.89(80)

Agent

.54(25)
.56(37)
(0)
.40(10)
.38(8)
.55(12)
.60(35)
.22(10)
.53(79)
.60(86)
-17(1)
(0)
.11(5)
.42(23)

Verb

.87(40)
.91(60)
1.00(14)
.80(20)
.71(15)
.73(16)
.97(56)
.58(26)
.98(145)
.99(141)
-67(4)
.59(10)
.87(41)
1.00(55)

Patient-Locative Action

Place

Mover

Verb

Place

Patient

Verb

Place

.41(19)
.71(47)
.93(13)
.52(13)
.81(17)
.77(17)
.67(39)

.57(26)
.30(20)
-07(1)
.32(8)
.33(7)
.73(16)
.40(23)

.88(29)
.96(49)

.97(32)
1.00(51)

. -24(8)
.41(21)

.81(34)
.71(20)
.76(72)

.81(34)
1.00(28)
1.00(95)

.45(19)
.68(19)

.57(17)
.68(27)
.57(35)
.94(16)
.50(8)
.71(50)
.69(60)

.83(5)
1 .00(29)
1.00(29)
1.00(18)

.17(1)
.69(20)
.80(25)
.22(4)

.64(29)
.26(39)
.38(55)

.97(29)
1.00(40)
1.00(61)
1.00(17)
1.00(16)
1.00(70)
1.00(87)

1.00(6)
.83(24)
.79(23)
1.00(18)

.71(32)
.86(127)
.87(124)

.73(22)
.88(35)
.90(55)
.17(2)
.81(13)
.77(54)
.76(66)

.75(36)
.87(58)
.72(21)

1.00(48)
1.00(67)
1.00(29)

.52(25)
.57(38)
.52(15)

.67(4)
.76(13)
.72(34)
.60(33)

.50(3)
.82(14)
.66(31)
.47(26)

.67(4)
.83(10)
.78(14)

1.00(6)
1.00(12)
.94(17)

.33(2) '
.17(2)
.39(7)

.20(2)
.26(8)
.51(19)

1.00(10)
1.00(31)
1.00(37)

.80(8)
.94(29)
.95(35)

Object

.60(57)

Figure 1. Action: proportion of utterances that include the individual constituents, for all children
combined at four M.L.U. points.

individual constituent data.) Verbs were the most frequently mentioned constituent in all categories. There was a strong tendency for the constituent that
referred to the object affected by movement to be the second most frequent
constituent (after verbs) in each category (Movers, Patients and Objects in
Action, and Agent-Locative Action).
The notion of optionality (Braine, 1974; Brown, 1973) supplied the null
hypothesis for testing the independence of the individual constituents in
constituent relations. Two versions of the optionality model — one a
homogeneous model and the other a heterogeneous model — were tested here
in order to determine whether the obtained distribution was randomly generated. In both models the unconditional probabilities of individual constituents
were combined to produce the conditional probability of the various constit17

Figure 2. Agent-Locative Action: proportion of utterances that include the individual constituents, for all children combined at four M.L.U. points.

uent relations, given that the utterances contained at least two constituents.*
The homogeneous random generation model assumed equal selection probabilities for each of the individual constituents. This probability was estimated
by the method of maximum likelihood and was used to predict the distribution
*Single-word utterances cannot be assigned to semantic-syntactic categories because they are
ambiguous with respect to potential constituent function. The problem of placing single-word
utterances within a constituent structure was discussed at length in Bloom (1973, pp. 133-141),
where it was pointed out that one cannot know if a child intends a linguistic function (such as
"Agent" or "Mover" or "Possessor") when he says only a single word (such as "Mommy").
Interpretation of linguistic structure requires linguistic evidence (at least two constituents in
relation to one another in an utterance) to disambiguate the child's intent, and rich interpretation
of contextual evidence alone is insufficient. One can identify Action events, but different kinds of
linguistic events can occur within Action events, as, for example, when the child eats another
cookie and says either "more cookie" or "my cookie." Utterances that signaled such intentions,
for example, as recurrence or possession alone, were not counted as action utterances in the
present analysis (whether or not occurring in an action event) unless embedded in an Action Verb
relation (e.g., "eat more cookie").
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Figure 3. Mover-Locative Action: proportion of utterances that include the individual constituents, for all children combined at four M.L.U. points.

of constituent relations in Action, Mover-Locative Action, Patient-Locative
Action, and Agent-Locative Action utterances. The observed distributions
(Tables 4 through 7) were then tested statistically (by chi-square) for goodness
of fit with the predicted distributions. The null hypothesis of no difference
between the expected and observed distributions was rejected in 47 out of 48
testable trials, p<.05 in 9 trials, and/?<.001 in 38 trials. This result could
mean either that (a) the constituents were independently generated, but the
selection probabilities were not equal, or (b) the constituents were not independently generated.

Homogeneous Model
Assuming equal probability of each constituent, in the three-term case, the three possible
two-term constituent relations each had

MINNESOTA SYMPOSIA ON CHILD PSYCHOLOGY
and the three-term constituent relation had

In the four-term case, the six possible two-term constituent relations each had

the four possible three-term constituents relations each had

and the one possible four-term constituent relation had

where c =

Figure 4. Patient-Locative Action: proportion of utterances that include the individual constituents, for all children combined at four M.L.U. points.
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The heterogeneous random generation model was used to explore further
these alternatives. This model assumed unequal selection probabilities for
each of the individual constituents. Unfortunately, the model could not be
applied to the Action, Mover-Locative Action, and Patient-Locative Action
data since only four events were observable in each of these categories. For
example, the observed events for Action utterances were: Agent-Verb,
Verb-Object, Agent-Object, and Agent-Verb-Object. (The single constituent
events of Agent, Verb, or Object could not be identified.) Because only four
events were observable, there were too few degrees of freedom to permit the
testing of the heterogeneous model. However, this model could be tested with
the Agent-Locative Action data in which 11 events were observable. Accordingly, using the observed distribution, the individual constituent probabilities
(Agent, Verb, Object, and Place) were estimated by the method of maximum
likelihood and were used to predict the distribution of constituent relations.*
Again, the observed distribution was tested against the predicted distribution,
using the chi-square goodness of fit test. Of the 11 samples tested, six differences were significant with p<.05, and two approached significance with
p< .07. It was concluded, therefore, that the individual constituents in AgentLocative Action utterances were not independently selected.
Heterogeneous Model
Assuming unequal probabilities of each constituent:

where n( = 1 if the ith component is present
0 if the ith component is absent,
nij = l-n (
and c is the constant required to make the probabilities of the 11 observable cells sum to one, and
may be computed as

c = Hpiq2qsq4 + qip2qsq4 + qiq2psq4 + qiq2qap4 + qiq2qsq4]
The null hypothesis of optional representation of each constituent — as
tested by both the homogeneous and heterogeneous models — was rejected.
Since the observed distribution was significantly different from the expected
distributions, it was concluded that the variation among the constituent relations was systematic. The question then became one of accounting for the
variation of the constituent relations, and attempting to determine why the
two-constituent utterances continued to occur.
*The computer program used to test the random generation model with four constituents was
composed by Owen Whitby.
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The two random generation models tested here fall within the paradigm for
"probabilistic grammars" proposed by Suppes (1970). Suppes attempted to
construct a probabilistic grammar for the noun phrases in a corpus of speech
from a child, Adam, collected by Roger Brown and his associates at Harvard.
Suppes suggested that only a probabilistic grammar could account for "the
distribution of length of utterance, and the relatively sharp bounds on the
complexity of utterances" in natural languages. The variable rules paradigm
presented here goes beyond Suppes's analysis; it attempts to capture the
relative effect of different aspects of a speech event in determining the probability with which individual constituents will co-occur.
GRAMMATICAL, LEXICAL, AND DISCOURSE COVARIATION WITH
CONSTITUENT RELATIONS

The two-constituent relations that continued to occur could not have been
intransitives in Action utterances (Agent-Verb) nor imperatives (VerbObject) because these were not included in the analysis. The extent to which
grammatical, lexical, and discourse factors in the child's competence could
account for the variance in utterance length was explored before judging the
extent to which the obtained distribution was owing to residual variability of
the constituent relations (as suggested by Brown, 1973 and Bowerman,
1973a).
GRAMMATICAL VARIATION

There were two levels of analysis to determine the effect of added complexity on utterance length. In the first analysis, any addition to a constituent (inflections or modifications) or anything inserted between or after constituents
(prepositions, adverbs, possessives, etc.) was counted as complexity added to
the constituent structure. (See Table 9 for definitions of types of complexity.)
If added complexity was more frequent in two-constituent utterances than in
three-constituent utterances, there would be two equally plausible interpretations. The child could not add complexity to three or four constituents, or the
child necessarily deleted one of the constituents with added complexity, because of (a) a length constraint — he could not say more than just three (or
four) words (or morphemes), or (b) a grammatical constraint — he could not
program the whole constituent structure when complexity intersected with any
of the constituent relations.
In the first level of analysis, the frequency of any complexity was compared
in two- and three-constituent relations. Complexity occurred more often with
two constituents than with three constituents. The hypothesis that kinds of
22
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Table 9. Kinds of Complexity
Verb Complexity
1. All inflections for tense, for example, "ing," "-s," "ed"
2. The contracted copula
3. Modals, signaling intention most often, for example, "gonna," "want," "hafta," "lets,"
"lemme," and "shall"
4. Adverbs of (a) manner, for example, "like this," "this way"
(b) time, for example, "now," "right now"
(c) recurrence, for example, "again"
5. Two-part verbs where the preposition did not signal direction of movement, for example, "put
heater up," "turn light on"
Object, Place, Mover, and Agent Complexity
1. Inflection for plural
2. Definite article "the"
3. Demonstratives "this," "that," "these," "those"
4. Embedded relations
(a) Possessor noun or pronoun
(b) Attributives, for example, "tiny,"
"red," "three"
(c) Recurrence ("more" or "another")
Other Complexity
1. Negation, for example, "I can't open it"
2. Place (when not a constituent of a locative verb, for example, "orange chair read a book")
3. Dative, for example, "Mommy give them milk and sugar"
4. Instrumental, for example, "Mommy locks keys"
5. Coordinate and subordinate relation with another clause, for example, "I want go door see my
mommy."
6. Affirmative, for example, "alright," "okay"
7. Vocative, for example, "shall go in there Lois"
8. Introducers, for example, "and," "then"
Prepositions, counted as a separate complexity in locative relations, specified
1. Direction toward and away from place
2. Direction toward and away from speaker

complexity were equally distributed among two- and three-constituent relations in the samples from the four children (for Action, Mover-Locative Action, and Patient-Locative Action) was tested by sign tests. In 15 out of 19
Action samples more Object or Other complexity occurred in two-constituent
relations than in three-constituent relations. In 16 out of 23 Patient-Locative
Action samples there was more Patient, Place, or Other complexity in twoconstituent relations than in three-constituent relations. The probability of
these results, using a one-tailed test, was less than .05 in both cases. In the
Mover-Locative Action samples, Mover, Place, or Other complexity was
equally distributed in two- and three-constituent relations. Similarly, verb
complexity and prepositions were equally distributed between two- and
three-constituent relations in all three categories.
The results for the individual children reached statistical significance (by
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chi-square) in only 5 of 12 trials for Kathryn and in only 5 of 16 trials forGia
(where a trial was defined as a possible comparison between two- and threeconstituents, when at least five tokens of each constituent relation occurred,
and at least three instances of complexity occurred) for Action utterances
(Table 10). There were only occasional significant effects (by chi-square) for
Peter and Eric in the Action category. In the Locative Action category, the
interactions could be statistically tested less often, and the significant effects
were fewer. In the Agent-Locative Action subcategory, only the data from
Kathryn resulted in more than occasional significant effects.
Verb complexity was observed more often when there was a pre-verbal
constituent, so that Agent-Verb, Mover-Verb, and Patient-Verb utterances
generally included more Verb complexity than did Verb-Object and VerbPlace utterances. Further, the form of the verbal complexity varied in relation
to whether the pre-verbal constituent was Agent, Mover, or Patient. For
example, third person singular -s occurred overwhelmingly with Patients;
irregular (and then regular) past occurred with Agents and Movers, and,
except for Kathryn, did not occur with Patients (see Bloom, Hood, & Miller,
in preparation, for this analysis and discussion). Prepositions (in Locative
Action categories) occurred more often when Place was mentioned. The other
interactions in the data from Gia and Kathryn appeared to be as follows. In the
Action utterances, Agents occurred less often with complex objects than with
simple objects, and Objects occurred less often with complex verbs than with
simple verbs. These results reached statistical significance in Kathryn II for
Verb complexity and Kathryn III for Verb and Object complexity (chi-square,
/?<.05), and for Verb complexity in Gia III and IV (chi-square, p<.001).
The result of the first analysis of complexity was that when any morpheme
added to a constituent relation was counted as complexity, two-constituent
sentences could not be convincingly differentiated from three-constituent sentences, except for Kathryn and Gia, as indicated in Table 10. Two conclusions were possible given this result. The first conclusion was that there was
no absolute limit on utterance length per se; the children did not use more
two-constituent relations than three-constituent relations because it was
difficult for them to say more than two words at a time. The second conclusion was that if there was a grammatical constraint, it was a more discriminating effect than could be observed by counting any and all additions to utterances as added complexity. The data were then examined at a second level of
analysis, to determine whether particular kinds of additions within and be24

Table 10. Summary of Differences between Kinds of Complexity in Two- and Three-Term Action Constituent Relations

Sample
Eric
III
IV
V

Object

Verb

..

Gia
III

:

IV

V

Kathryn
I
II
HI
Peter
IV
V
VI
VII
DC

..
..

..
..
..

Agent-Object/
Agent- Verb-Object
Complexity

Verb-Object/
Agent- Verb-Object
Complexity

Agent- Verb/
Agent- Verb-Object
Complexity
Other

Object

np
np
2>3**

np
np
ns

nt
nd
ns

2>3**
2>3**
ns

nt
nt
2>3**

nt
2>3**
2>3**
np
np
np
ns
ns

Verb

Verb

Other

Other

Object

ns
ns
ns

nt
ns
ns

np
np
np

np
np
np

ns
ns
2>3**

ns
nt
2>3**

nt
ns
ns

ns
3>2*
ns

nt
ns
ns

nt
2>3*
ns

ns
ns
2>3**

nt
2>3*
3>2*

nt
ns
ns

ns
np
np

nt
np
np

np
np
np
nt
2>3*

nt
np
nt
ns
ns

nt
np
ns
ns
ns

nt
np
ns
2>3*
ns

np
np
np
np
np

np
np
np
np
np

nd = no difference.
np = not productive (<5 tokens in category),
ns = not significant.
nt = not testable (<3 instances of complexity).
> = direction of difference between number of constituents.
*significant at .05 level.
**significant at .01 level.
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tween morphemes would differentiate between two- and three- constituent
relations.
There were too few instances of complexity to permit separate statistical
analysis of each sample from each child. Accordingly, data from the four
children were combined. The five most frequent factors that intersected with
Action constituent relations were (a) verb inflections, (b) two-part verbs, (c)
definite articles and demonstratives, (d) embedded relations (possession, recurrence, and other attribution), and (e) plural -s. The data were analyzed for
each of these factors separately, and the samples were combined according to
these criteria: all samples were combined that contained two or more instances
of a factor, with frequency of Subject-Verb-Object less than the frequency of
Subject-Verb or Verb-Object. The data base was different for each of the five
factors and for each of the categories. Grouping the samples in this manner
for each of the five factors yielded a relatively large number of samples which
met the criteria for verb inflections (10 Action samples from the four children) . In contrast, only 7 (somewhat later) samples met the criteria for plural
-s. Object complexity was an earlier development than was Verb complexity
for Gia and Kathryn (who used nouns more than pronouns), and Verb complexity was an earlier development than was Object complexity for Peter and
Eric (who used more pronouns than nouns). See Bloom, Lightbown, and
Hood (1975) for a description of the nominal-pronominal development of the
four children.
When the frequency of each of the factors was compared in two- and
three-constituent Action relations, there was no significant difference (chisquare test) for verb inflections, the definite article and demonstratives, and
plural -s. Each of these factors, then, did not increase the complexity of a
sentence to differentiate between the number of constituents that could occur.
The frequency of two-part verbs was significantly greater in two- than in
three-constituent relations (chi-square = 3.96, p<.05), and the frequency of
embedded relations was greater in two- than in three-constituent relations, but
the difference was not significant (chi-square = 2.58, p<. 10). This last result
is more meaningful, however, when the frequency of each of the same relations (possession, recurrence, and other attribution) occurring alone is taken
into account. For all of the children, when mean length of utterance reached
3.0, these relations were generally frequent, but were infrequently embedded
in Action relations.
The categories with three-constituent relations were combined in order to
compare other kinds of complexity (Action, Mover-Locative Action, and
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Patient-Locative Action). Negation was significantly more frequent in twothan in three-constituent relations (chi-square = 12.28, p<.001). However,
there was no significant difference between two- and three-constituent relations with occurrence of the dative or clausal subordination and coordination.
Thus, the results of the two analyses of grammatical complexity revealed
that different kinds of complexity had different effects on utterance length:
verb inflections, prepositions, noun inflections, and determiners occurred as
often with two- as with three-constituent relations; negation, two-part verbs,
possession, recurrence, and other attribution occurred more often with twoconstituent relations than with three-constituent relations.
LEXICAL VARIATION

Verbs. There was greater Action and Locative Action verb variability (the
ratio of number of different verbs to number of utterances) in two-constituent
relations than in three-constituent relations, for all the children. All verbs
were classified as old (having occurred in any previous sample) or new (having not occurred in a previous sample), and a comparison was made between
the occurrence of old and new verbs in two- and three-constituent relations. A
sign test of the hypothesis that old and new verbs were equally distributed
among two- and three-constituent relations was performed. In 20 out of 31
samples there were more new verbs in two-constituent relations than in
three-constituent relations. The probability of this result, given the hypothesis
of no difference between old and new verbs, was less than .05.
Nouns. The relative occurrence of nouns and pronouns was compared in
two- and three-constituent relations. In an earlier study (Bloom, Lightbown,
& Hood, 1975) noun/pronoun variation was found with a developmental
shift from nouns to pronouns in the sentences of Gia and Kathryn, and a shift
from pronouns to nouns in the sentences of Eric and Peter. In the present
study, objects tended to be pronouns more frequently than nouns in threeconstituent relations for all the children except Gia at Time IV. Gia at
Time IV used pronouns more frequently in two-constituent relations (agents
or objects) than in three-constituent relations. For Peter and Eric objects were
nouns more frequently in Verb-Object than in Subject-Verb-Object. It appeared that nouns as objects represented a lexical constraint for Eric and
Peter, and pronouns represented a lexical constraint for Gia at the time of the
shift from nouns to pronouns (Time IV).
Further, when mean length of utterance was less than 2.0, Eric and Peter
used a pronominal system for encoding Verb-Object and Agent-Verb-Object
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constructions. They did not produce Agent-Verb utterances until after they
had begun to use noun forms as objects (when mean length of utterance
exceeded 2.0). In contrast, Gia and Kathryn initially used a nominal system
for encoding Verb-Object and Agent-Verb constructions. After they began
using pronominal forms (mean length of utterance greater than 2.0), the
proportion of Agent-Verb utterances decreased. Thus, for all four children,
nominal objects and Agent-Verb constructions tended to covary. It was also
possible that relative recency of nouns (old or new) was a factor that
influenced the occurrence of two- and three-constituent relations, but the
analysis of old and new nouns comparable to the verb analysis is not yet
available.
DISCOURSE VARIATION

Patterns of discourse consisted of formal and semantic relations among
successive child or child and adult utterances. Utterances that were successive
shared the same topic (in the sense of "topic" discussed by Hymes, 1964),
and were always semantically related to one another, and sometimes formally
related as well. The most frequent kind of formal relationship was an expansion of the within clause structure in successive utterances; semantic relationship was a continuation of meaning (talking about the same topic) from one
utterance to another, without maintaining the same structure. Some examples
were:*
1. Formal expansions:
K:III
(Kathryn closing basket)
G:IV
(Lois is reading magazine to Gia)
Lois: Read?

close it/I close it
you read
read that magazine/you read that
magazine

P:VII

(Peter comes over to tape
recorder to press button)

get 9 button/I'm gonna get 3 button

2. Semantic relations:
K:II
(Mommy had been ironing)
P:EX
(Peter's sister Jenny is in her
cradle drinking her bottle)
Patsy: Is she?

Mommy iron shirt/fresh 3 nice
Jenny she's drinking 9 bottle
be quiet

E:V

(Eric makes toy dog and cat kiss)
Lois: Who's kissing who?
(Eric making them kiss again)
Lois: Yes. That's right.

the dog's kissing cat
not crying

*One subset of formal expansions is what Braine (1971) has called "replacement sequences."
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Two- and three-constituent relations in Action utterances in the last two
samples from each child (Eric IV, V; Gia IV, V; Kathryn II, III; and Peter
VII, IX) were compared according to whether or not they occurred successively. The proportion of successive utterances (a) was similar in two- and
three-constituent relations, (b) was always high in both (at least .50, except
for Subject-Verb-Object at Peter VII) and increased developmentally for the
four children (for example, at Peter IX, .71 of the Subject-Verb-Object utterances were successive).
Each successive utterance was considered in terms of its relation to a
preceding utterance and its relation to a subsequent utterance. The possible
relations to a preceding utterance were (a) first in sequence — that is, no
preceding utterance, (b) a formal expansion, (c) a semantic relation, and (d)
other— including repetitions, recodings, etc. Relative to subsequent utterances, a particular successive utterance could be (a) last in sequence — that
is, no subsequent utterance, (b) formally expanded, (c) semantically related,
or (d) other.*
It was possible to compare successive two- and three-constituent utterances
on these variables. Among the successive utterances, three-constituent relations were more often formal expansions of a previous child utterance than
were two-constituent relations. For the combined samples, this difference was
significant (chi-square = 49.92, /?<.001) using the chi-square statistic for
combining significance probabilities (Fisher, 1967). Semantic relations (not
formally related) occurred less frequently than formal expansion and occurred
more often in two-constituent relations than in three-constituent relations; but
this difference was not significant (p = .06, by sign test).
More two-constituent relations than three-constituent relations in the eight
samples were subsequently expanded and formally related to subsequent utterances, and this difference was significant (chi-square = 33.42, p<.025),
as tested by the chi-square statistic for combining significance probabilities.
*Most utterances were similar to example (a) below, in that the three-constituent utterance
was an expansion of a two-constituent utterance and, conversely, the two-constituent utterance
was expanded to a three-constituent utterance. However, there were utterances such as (b) where
the three-constituent utterance was not expanded from a two-constituent utterance and (c) where
the two-constituent utterance was not expanded to a three-constituent utterance.
(a)
G:IV
(Gia pulling out her tricycle)
ride bike/Gia ride the bike
(b)
G:IV
man ride car
Lois: Where is he?
(Gia looking around for it)
man ride the car
(c)
G:IV
(Gia opens box of recording tape; open tape/
trying to take tape out of box)
open tape stuck
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Successive utterances that were subsequently expanded included those that
were the first utterance in a sequence. In seven of eight samples, more twoconstituent relations than three-constituent relations were first utterances.
There were other kinds of relations represented among successive utterances,
including repetition and receding, but these were relatively infrequent and did
not differentiate between two- and three-constituent relations.
Grammatical Ellipsis. The final hypothesis that was tested in order to
explain the variation in utterance length was the possibility that twoconstituent relations could be attributed to grammatical ellipsis (described by
Halliday & Hasan, in press, as "texting"); that is, the children could be
taking into account prior linguistic reference by themselves and others,
thereby eliminating redundant elements in their own speech. For example,
"Mommy's going to the store. Daddy's going to the store." could be reduced
in natural speech to "Mommy's going to the store. Daddy's going, too."
Similarly, an answer to the question "Who's reading the book?" is "Mommy
is reading the book," which could be reduced to "Mommy reading."
In order to explore the role of ellipsis, the relation between child utterances
and preceding adult utterances was examined in all of the data (Action and
Locative Action categories). All child utterances whether successive or nonsuccessive, were classified as contingent or noncontingent. A contingent utterance was formally or semantically related to the preceding adult utterance
(see Bloom, Rocissano, & Hood, in preparation, for a more extended analysis
of contingency in adult-child discourse). A necessary but not sufficient condition for ellipsis is that the elliptical utterance be contingent upon a previous
utterance. If the proportion of contingency in two-constituent relations were
greater than the proportion of contingency in three-constituent relations,
then one might conclude that the children were using ellipsis in responding
to adult speech. However, although the proportion of contingent utterances
increased developmentally for the four children, the frequency of contingency was not different in two- and three-constituent relations.
Finally, contingent Action utterances in the last sample from each child
were examined directly to determine (a) if the two-constituent utterance was
elliptical, for example,
P:DC

Patsy: What are you looking for?

look for my pencil

and (b) if the three-constituent utterance occurred in an elliptical condition
(that is, where the child utterance was at least partially redundant), for example,
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P:IX

Lois: What

you gonna do?

I'm gonna fix it.

For Kathryn and Eric there were more three-constituent relations in elliptical conditions than there were two-constituent relation elliptical utterances,
whereas for Peter and Gia the opposite was found. However, none of these
differences were significant (by chi-square test). It was concluded that grammatical ellipsis, as it operates in adult speech, was not yet productive in the
children's speech and could not be a factor accounting for the variable length
of utterances. In contrast, the important conclusion that followed from the
several analyses of discourse variation was that discourse, i.e., the preceding
related utterances by the child or an adult, influenced the length of the children's utterances by providing memory support to facilitate the occurrence
of three-constituent relations.

Discussion
The major result of this study of grammatical complexity and constituent
relations was the variable influence of grammatical, lexical, and discourse
factors on increasing utterance length. No one factor emerged as clearly and
consistently accounting for the variable occurrence of two-, three-, and fourconstituent relations. Rather, each of the factors examined exerted an
influence on some of the children some of the time; but none of the factors
operated consistently for all of the children all of the time. Moreover, factors
operated in both directions, to facilitate as well as to constrain sentences. At
the conclusion of this study, there still remained the possibility that other, as
yet unidentified, competence factors operated to affect utterance length in
addition to those examined here and in addition to the nonsystematic effect of
inherent variability.
There has been a proliferation of explanations of child language, and more
theories than facts of child language have been reported. One reason for this
has been that many of the findings reported in descriptions of child speech are
relative and noncategorical; there are many exceptions from one study to
another and within individual studies as well. It is becoming increasingly
apparent that there are important differences as well as regularities among
children learning the same and different languages. The interactions described
here demonstrate the enormous complexity of the task of language acquisition, and cast immediate doubt on any simplistic explanations of child language that do not take such variation into account.
The model of child language that will be proposed here is a variation
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model, within the paradigm developed by Labov (1969), Cedergren and Sankoff (1974), Sankoff (1972), and Bailey (1973), and implicates, without
actually specifying, the variable rules in children's knowledge that account
for children's behavior. The major difficulty in specifying the form of such
variable rules is the observation that there are conflicting influences on language behavior during development. On the one hand, there are influences,
such as certain kinds of complexity and lexical novelty, that constrain utterance length and account, at least in part, for the occurrence of two-constituent
utterances. At the same time, there are those developmental influences, such
as lexical familiarity and the apparent aid to memory with successive discourse, that facilitate utterances and account for the occurrence of three- and
four-constituent relations.
Before presenting the variation model, some of the alternative theories that
have been proposed will be reviewed in light of evidence from the present
study, and in relation to the original question of what children know about a
linguistic system that enables them to code information in multiword messages. The three issues to be dealt with have to do with (a) the adequacy of
pragmatic, semantic, action-based (sensorimotor), and grammatical theories
of child language; (b) optional versus obligatory representation of major constituents in rules of grammar; and (c) the extent to which variation in child
language is a reflection of underlying grammatical competence.
ALTERNATIVE EXPLANATIONS OF CHILD LANGUAGE

The Pragmatic Argument. Braine (1974) rejected the notion of reduction of
a fuller underlying structure than is represented in child speech (Bloom,
1970), and proposed an alternative model to account for the disproportionate
distribution of two- and three-word utterances. He suggested that the small
number of three-word utterances in early speech reflects the probability with
which two expansion rules may co-occur (such as the first rule that the
sentence consists of a noun phrase and a verb phrase, and the second rule that
the verb phrase includes a noun).
Unfortunately, this model is theoretically untestable. The events that must
occur in Braine's model include the single constituents Subject, Verb, and
Object, in addition to the combinations Subject-Verb, Verb-Object,
Subject-Object, and Subject-Verb-Object. Braine's model predicts the occurrence of an Action utterance given an Action event and would thus have to
include the probability of obtaining any utterance (whether an Action verb
relation or not, e.g., "more cookie" or "my cookie"), as well as the proba32
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bility of no utterance at all. The problems in identifying single constituents
that have already been pointed out (footnote p. 18) are further compounded
in Braine's model by the problem of identifying action events. Virtually all of
the child's early utterances occur in dynamic (that is, action) events involving
some kind of movement.
As an explanation of the probabilistic nature of the distribution of nouns
and verbs in sentences, Braine proposed that the child's choice of words (or
"lexical insertion") is "pragmatic, and not determined by syntactic or semantic structure" — a "process of construction by selecting a word that singles
out something pragmatically salient" (1974, p. 455). The only direct evidence of such context saliency is the fact that such words and word combinations occur, and the resulting argument is unfortunately circular. Braine asserted that his formulation established continuity with the earlier single-word
period since the same process of "lexical insertion" on the basis of "saliency" accounted also for "holophrasis." At the same time, however,
Braine's formulation, and pragmatic explanations in general, establish a serious discontinuity with later development. Such claims fail to contribute to
explanations either of (a) how the child eventually learns grammatical structure, or (b) the systematic (semantic-syntactic) regularities that are manifest
among the earliest multiword utterances. However, the idea that the use of
linguistic rules is probabilistically determined is important and is basic to the
model proposed here.
Pragmatic explanations — that what the child mentions in sentences is
determined by practical considerations in the situation — have been
suggested by a number of investigators (for example, Brown, 1973; Park,
1974; Schlesinger, 1974). To a certain extent there is obvious truth in the
claim; the words that the child learns, and the words that he uses, are the
words that are practical and useful, as well as meaningful for him. Pragmatics
in philosophical theory is concerned with the origin, uses, and effects of signs
(Morris, 1964). According to Rudolph Carnap, "the acceptance or rejection
of abstract linguistic forms . . . will finally be decided by their efficiency as
instruments, the ratio of the results achieved to the amount and complexity of
the efforts required" (quoted in Morris, p. 46). Some pragmatic force no
doubt does operate to determine the linguistic forms accepted or rejected by
the child — motivating greater complexity in order to achieve greater results,
while at the same time allowing less complex forms to be maintained when
these require less effort to achieve the same results. But what is the operational
explanation of "acceptance of a linguistic form" in development? One is still
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left with the problem of explaining what it means to accept (that is, to learn)
the linguistic forms corresponding to pragmatically salient events.
Linguistic forms (words and structures with meaning relations) are not
immediately and automatically given along with events; the linguistic forms
that need to be learned necessarily transcend individual events. The child
must learn words and how to combine words in consistent ways — regardless
of the particular referents presented in all possible events. The child might use
"read book" in one situation and then use "Mommy read book" in another
because of a better result. But his use of "Mommy read book" is consistent
with his use of "Daddy eat apple" and "Baby ride bike," and it is the
essence of that regularity among many such utterances that must be explained.
It is apparent that saliency alone does not determine what children talk
about when one considers the fact that child sentences represent only a limited
set of the possible relations in events. For example, there are two notable
omissions in the taxonomy of semantic-syntactic structures that have been
identified in early child sentences — the dative (giving or showing something
to someone) and the instrumental (using some means, such as forks, crayons,
keys, etc., to achieve some end) (Brown, 1973). If what is talked about is what
is salient for the child, it would follow that such relations are not expressed in action events because they are not salient. Such arguments simply
use the result to explain the result; there is no independent verification of what
constitutes saliency in events. The result is that children do not encode certain
relations in early sentences, but the fact is that such relations are obviously
salient in action events because the child performs or demands their occurrence . However pragmatic such aspects of events may be (when a child wants
to draw, crayons are more salient than other objects) the children studied so
far in this investigation and others use the corresponding linguistic forms only
rarely (in this case the structural relation between such words as "crayon" or
"fork" and Action verbs). The relative complexity of linguistic forms contributes to determining the kinds of information that children are able to represent in their messages (Bloom, Lightbown, & Hood, 1975; Slobin, 1971).
The Semantic Argument. The notion of contextual salience — those aspects of events that happen to stand out and are most apparent and meaningful
for the child — is necessarily related to the notion of cognitive salience:
children notice and talk about those aspects of events that they already know
or are learning about. Semantic explanations of child language have evolved
from essentially this idea (e.g., Bowerman, 1973a; Brown, 1973; Kates,
1974; Schlesinger, 1974). Although there are different versions of the seman34
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tic explanation, the essential argument specifies what children are not doing
as an apparently important part of specifying what they are doing: (a) children
are learning semantic relations between words and word order rules to express
semantic relations in sentences, and (b) children are not learning an abstract
grammatical structure, that is, Subject-Predicate.
Kates (1974) was more explicit than Schlesinger (1974) in emphasizing
how contextual saliency contributes to the child's "semanticity." She proposed that early two- and three-word sentences, as well as single-word utterances at an earlier time, derive from "focus-defined semantic categories,"
that depend upon the focusing experience of "some paradigm case," an
initial event that focuses the child's attention on entities or relations between
more than one entity. Such focus-defined categories are initially quite broad
and only gradually are narrowed down, perhaps not until puberty, to adult
(logic-defined) semantic roles such as Agent, Possessor, etc. Kates suggested
that "syntactic patterns and some grammatical morphemes may simply be
matched (associated) with certain [focus-defined] semantic categories and
relations," and "once the form of the (predicative) sentence is acquired, and
after the child is able to form logic-defined categories" he can use the form of
the predicative sentence to express a prepositional predication.
Kates's position is similar to the arguments presented by Bowerman
(1973a) and Schlesinger (1971, 1974). The emphasis on semantics, that is,
the emphasis on meaning relations as the basis for learning sentences, is well
placed. However, grammatical morphemes and the rules of word order that
encode information about objects and events are part of grammar, and grammar is both semantic and syntactic. The question at issue concerns the nature
of the child's linguistic knowledge that underlies his ability to use syntactic
patterns of word order with consistent semantic functions, that is, the form of
predicative sentences. It should be obvious that whatever that linguistic knowledge is at age 2 years, it neither has the same form nor serves the same
functions as the linguistic knowledge of the adult. However, the evidence
indicates that the child's linguistic knowledge differs more in degree than in
content from that of the adult. The question is, What does the child's knowledge of sentences consist of? The evidence from early sentences in the
present study is relevant to evaluating the claim that semantic and not grammatical structure forms the basis for early sentences.
In the present study, there were two semantic contrasts represented in the
relations of nouns to verbs. The first had to do with the force of the effect of
an action on the different objects involved in the action, and the second was
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the distinction between animate and inanimate objects. With respect to the
first semantic contrast, the relative frequency of Verb-Object in Action relations was matched by the relative frequency of Verb-Object in AgentLocative Action, Mover-Verb in Mover-Locative Action and Patient-Verb in
Patient-Locative Action. In addition, when the relative frequencies of the
separate constituents in all the categories were compared, the result was that
the Object, Mover, and Patient constituents occurred less frequently than
Verbs but more frequently than the Agent and the Place constituents. This
result — that the object affected by movement (whether an Object, Mover, or
Patient) was mentioned more frequently regardless of the verb category —
reflected an important semantic function and could be seen as support for the
claim that sentence relations are semantic. However, although the semantic
functions of Objects, Movers, and Patients were similar, they differed in their
positions relative to verbs: Objects were post-verb constituents with Action
and Agent-Locative Action verbs, and Movers and Patients were pre-verb
constituents with Mover- and Patient-Locative Action verbs. Further, it could
be argued that Patients in Patient-Locative Action utterances and Objects in
Agent-Locative Action utterances had essentially the same semantic function:
the child (or someone else) was the causative agent in both. Thus, when
referring to the same event the children could (and often did) say "put lamb
here" and "lamb go here," but they did not say *"go lamb here" or * "lamb
put here."* It was not clear what the children's semantic understanding of
"lamb go here" was, whether they distinguished lamb moving from the lamb
being moved. However, even if the children had not yet sorted out the semantic relations, they were quite clear about the syntactic relations of such semantic functions: they consistently put the moving object (Patient or Mover) in
pre-verb (Subject) position with certain verbs and in post-verb (Object) position with other verbs. Although the children were learning semantic relations,
the fact that words serving the same semantic function varied syntactically in
relation to different classes of verbs, was evidence against the claim that
sentence relations are only semantic relations.
The second semantic contrast, between animate and inanimate nouns, has
been reported in the studies by Bloom (1970), Bowerman (1973a), Brown,
Cazden, and Bellugi (1969) and de Villiers and de Villiers (1974). Sentencesubjects have been described as almost exclusively animate or pseudoanimate
(e.g., bears and dolls); affected-objects in Action relations have been mostly
inanimate. This result has been confirmed in the acquisition of German by
*An asterisk next to an utterance means that it did not occur in the corpora.
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Park (1974), leading to his claim that "animacy" is a strong semantic feature
in early sentences with the resulting "rule" that animate objects are always
mentioned first in sentences. However, in the present study, Patients were
often inanimate (trucks, blocks, wheels, puzzle pieces, etc.) which was evidence that pre-verb constituents were not only semantically determined (on
the basis of "animacy") but were also syntactically determined with respect to the functions of nouns in relation to different verbs, regardless of
"animacy."
The reason why animate nouns predominate as Agents and Movers should
be self-evident: actions and movements that affect objects are performed by
persons or other animate beings. But, if it is self-evident why Agents and
Movers in action events are animate, it is still necessary to explain why the
animate-inanimate opposition is coded by word order with certain categories
of verbs. There is a time, in the single-word-utterance period before syntax
appears, when children do not differentiate between Agents and Objects in
terms of the word order they use, and they are as likely to say "juice.
Mommy." as "Mommy, juice." in successive single-word-utterances
(Bloom, 1970, 1973; Smith, 1970). Learning syntax involves learning to
make the animate-inanimate distinction a regularity through the use of word
order relative to different verbs. Children learn the predicative function of
different verbs which, if not the function of a logical predicate (in the sense of
affirming or denying a property of or relation to a subject), is a grammatical
predicate in the sense that it completes the meaning of the verb expressing an
action by a subject or a state of a subject. If non-English-speaking children do
not learn word order to signal the difference between functions of nouns
relative to verbs, then they will learn whatever other linguistic devices are
available to express such regularities.
Most investigators agree on the semantic relations expressed in early sentences and on the fact that there is a developmental progression in the acquisition of these relations. Part of the sequential aspect of acquisition is explainable on cognitive grounds — the fact, for example, that attribution develops
after action verb relations appears to be owing to the earlier ability to discriminate among objects from different classes than to discriminate among
members of the same class according to such parameters as relative size,
color, etc. According to Bowerman (1973b), the fact that different semantic
relations occur sequentially is evidence that children are learning separate
semantic relations rather than a superordinate linguistic scheme or grammar.
Different verbs mean different things, but there are also regularities among
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verbs that have different meanings, so that they form categories of superordinate meaning. Children learn such categories of verbs that share superordinate
meaning (Action on affected-Object, for example) and that are also similar in
structure (verbs taking Object as a complement, e.g., Action, verbs taking
Place as a complement, e.g., Mover-Locative Action and Patient-Locative
Action, and still other verbs that take both Object and Place to complete the
verb meaning, e.g., Agent-Locative Action). The child does not need to
express all possible verb relations from the beginning to demonstrate that he
knows a structural regularity; rather, he makes an initial linguistic induction
about structural regularity and continues to learn both the consistent and the
variable uses of that regularity. That first linguistic induction is a powerful
one, as the child's knowledge of relations among objects, his knowledge of
words as referring to events, and his growing awareness of discriminable
linguistic features (such as phoneme contrasts, word order, intonation, and
stress) all come together for him in the insight that sentences are regularly
occurring events with consistent relations between parts. However close the
semantic regularities among sentences are to the conceptual regularities of
experience, that insight is a linguistic insight about the structure of language.
It is not an insight that functions as an abstract object for the child so that he
can be aware of it or talk of it, nor is it the same as the adult intuitions about
the nature or functions of sentences. But it is at once a part of what the child
knows and a part of what adult language consists of.
The Sensorimotor Argument. Attention to the semantics of child speech
was followed almost immediately by a search for the origins of the child's
knowledge of the meanings of words and led directly back to the developmental psychology of Jean Piaget (Bloom, 1970, 1973; Brown, 1973;
McNeill, 1974; Nelson, 1974; Sinclair, 1970), and the philosophy of John
Searle and John Austin (Bruner, 1974; Dore, 1973, 1974). The influence of
Piaget is apparent in those explanations of child language that emphasize
the importance of movement and action in determining which objects and
events children first talk about. However, a much more explicit claim about
the correspondence between actions and sentences was made by Bruner
(1974) and by McNeill (1974). Both concluded that the pattern of child sentences is isomorphic with the pattern of child actions; Bruner specified that
interaction between child and parent is a necessary condition for the relationship between sentences and actions to occur. McNeill suggested that the
same sensorimotor action patterns that underlie child sentences underlie
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adult sentences as well through a process of "semiotic extension" (extension
from the child to adult systems). Greenfield, Nelson, and Saltzman (1972)
analyzed the intersection of components in children's actions with nesting
cups and referred to such an analysis of actions that follow certain principles
or rules of occurrence as a grammar of actions.
There is a correlation between the kinds of actions that children perform
and some of the Action sentences that they learn to say, and adults do talk
about actions. However, it is difficult to see how one can demonstrate anything more than a correspondence between regularities in action events, in
that they involve a movement by an agent to affect an object, and regularities
in the sentences children use to talk about action events, and in that they represent Agent, Action, and Object functions. Certainly, such a correspondence does not explain what the child's linguistic knowledge consists of, and
the evidence in the present study can neither confirm nor deny the thesis that a
grammar of language is a displaced grammar of actions. When a large enough
sample of multiword utterances is examined, it is apparent that (a) events
other than action and locative events are encoded (Bloom, Lightbown, &
Hood, 1975) and (b) even within action events, reference is often made to one
or another aspect of the event, without specifying an Action-Verb relation,
for example, "that 9 raisin" or "more raisin." The task remains to find what
the alignment mechanism (for matching, mapping, or coding speech with action) might be. If word order in English is a direct print-out of the sequential
components of an action event, as McNeill claimed, then one wonders why
those same relationships are not expressed in the same way in all languages.
THE GRAMMATICAL ARGUMENT! REDUCTION

When mean length of utterance was less than 1.5, Kathryn and Gia could
say "read book," "Mommy read," and "Mommy book"; but full SubjectVerb-Object strings, such as "Mommy read book," were rare. Similarly, at
the same time, Kathryn could say "no read" and "no book," but *"Mommy
no read" or *"no read book" did not occur.* There were two sources of
evidence in those data for concluding that Action relations and negation were
represented more fully in their underlying structure than in their surface
structure: (a) the fact that the semantic interpretation of such utterances was,
for example, Mommy read book or Mommy no read book and, more important, (b) the fact that among all the utterances in a particular sample all the
possible partial relationships occurred — Subject-Verb, Verb-Object,
*Negation did not appear in Gia's speech until a later time (see Bloom, 1970).
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Subject-Object. That is, from a large enough sample of the different constituent relations in her speech, one could infer that the child knew the fuller
structural relationship Subject-Verb-Object. The explanation of these data in
Bloom (1970) proposed that the child's knowledge of phrase structure operated only in conjunction with a reduction transformation that systematically
deleted major constituents in actual sentences that occurred.
Several objections have since been raised against the reduction transformation indicating, at least in part, that the analysis and argument in Bloom
(1970) were not sufficiently clear. One objection has been that the proposal of
a fuller deep structure was the result of analyzing the child utterance in terms
of the adult model and attributing to the child system what would be necessary
for describing the utterance if an adult had said it (e.g., Bowerman, 1973a;
Schaerlaekens, 1973). However, only evidence from actual child utterances
was used to infer underlying structure. The effect of reduction was to delete
constituents that were included in the child grammar because of their productivity in a large sample of utterances. Forms that did not occur at all or
occurred only rarely in the child's speech could not be described as reduced,
and many aspects of the adult model were entirely missing. For example,
such forms as the auxiliary or possessive -s were not grammatically reduced
or deleted in the child grammar; they simply were never there to begin with,
so that reduction was not offered as an explanation of telegraphic speech, nor
as an explanation of the nonoccurrence of aspects of adult speech. Further,
the same analysis (fuller underlying structure and a reduction transformation)
could not be applied to the data from Eric with similar mean length of utterance — even though the semantics of Eric's sentences were quite similar
to the semantics of Gia's and Kathryn's — precisely because Eric did not
represent all of the same separate constituent relations in his speech. Thus,
child utterances were reduced with respect to their fuller underlying structure
in the child grammar and not with respect to the structure of the adult model.
Both Schlesinger (1971) and Bowerman (1973a) contested the claim in
Bloom (1970) of a Subject-Predicate structure underlying child sentences and
argued that such a claim would follow only from an analysis of child sentences that is based too closely on the adult model of grammar. Bowerman
argued against the use of distributional evidence — the relative frequency of
Verb-Object and Subject-Verb constituent relations — and this issue will be
discussed below, in light of evidence from the present study. Bowerman
(1973a) also pointed out that the syntactic tests of the reality of a SubjectPredicate distinction in the adult model (for example, that transformations
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such as the passive operate in the same way on constituents with different
semantic functions) are not met in the evidence from child speech, since
children do not use such transformations. But this argument turns on claims
made for the adult grammar and could be faulted for the same reason that
Bowerman presented the argument in the first place. The existence of a
structure in child language needs to be justified by a test of the child speech
data.
Part of the problem in making clear the rationale for the reduction transformation seems to have been that the model of grammar used in Bloom
(1970) was the generative transformational grammar proposed originally by
Chomsky (1957, 1965) for a fragment of adult English syntax. However,
generative transformational grammar represents a theory of language, any
language, including adult language but not excluding child language. The
analysis in Bloom (1970) proceeded from the child speech data to generative
transformational grammar as a theory of language for representing certain
facts of child language. The use of the theoretical orientation to explain
child language did not presume that whatever the theory represented in adult
language would be found also in child language.
Brown (1973), Park (1974), and others criticized the reduction transformation because it appeared to be a linguistic rule that dropped out and so made
the child grammar more complex in its earlier stages than in its later stages.
However, rather than drop out, the process of reduction undergoes its own
development and changes as the child grammar is progressively elaborated.
Further, the fact of reduction is implicit in adult grammar and operates in
conjunction with many derivational and transformational constraints. Thus,
rather than being an expediency for explaining the interpretation of utterances, the reduction that occurs in the child grammar is a linguistic process
that interacts with the integration and organization of categories and rule
relations in the linguistic system. The fact that utterance length increases
developmentally is an index of the development of such underlying processes
as these in complex interaction with other processes such as memory organization and recall — none of which has been at all adequately described or
explained (see Olson, 1973).
There is a difference between the reduction that is attributed to a limitation
on linguistic programming span for sentences and two other kinds of linguistic
omission or deletion. First, Brown and Fraser (1963) described early child
sentences as "telegraphic"; children leave out the linking grammatical morphemes that adults would include if they produced the same sentences. For
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example, in the sentence "Mommy is driving the truck," the italicized
forms would not occur in the corresponding child sentence. Second, there is
the process of ellipsis that occurs with adult sentences to eliminate redundancy.
The operations of reduction and grammatical ellipsis are each the result, it
is proposed, of underlying grammatical processes that account for sentences.
In contrast, the notion of "telegraphic" speech is only a static description of
the surface form of children's utterances when these are compared with adult
sentences (Brown, 1973). The morphemes that are left out in child speech
characterized as "telegraphic" are often those forms, such as verb inflections,
that the child gives no evidence of having learned as yet. In contrast, the
constituents deleted in the process of reduction and grammatical ellipsis are
derived from complex structures that the child knows or is learning, according
to other evidence from his behavior. Further, the analysis of discourse in the
present study revealed that rules for grammatical ellipsis are learned by children only after they have learned the rules for generating the fuller, preelliptical forms.
The conditions for reduction were not spelled out in Bloom (1970) except
to point to limitations in both lexical representation (the child did not know
enough words or did not know enough about combining the words he was
learning) and syntactic complexity (the child could not get all of the sentence
together) as probable constraints on relating deep structures to surface structures. Bowerman (1973b) offered a version of the reduction transformation
that specified obligatory constituents with optional deletion of verbs to account for the occurrence of Subject-Object strings. She emphasized that the
constraint was not lexical, because the children she studied used what would
be the appropriate verbs in other linguistic contexts. However, the evidence in
the present study of the differential occurrence of old and new verbs (verb
variability in two- and three-constituent relations) indicated that lexical constraint was indeed a factor. Knowing a lexical item involves more than being
able to use that item in one or another context.
Brown (1973) offered a counterproposal for formally accounting for the
same facts of limited utterance length, the distribution of partial constituent
relations, and such discontinuous relations as Agent-Object (as in "Mommy
sock"): that constituents are optional in their underlying representation rather
than obligatory and then reduced. Brown did not spell out the conditions for
exercising options in generating sentences. A serious objection to optionality,
as Brown observed, is that it allows for the production of more complex
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utterances than occur, if all options are exercised. Further, it could imply that
all constituents are equally likely to occur.
Cedergren and Sankoff have pointed out that:
Whereas an obligatory rule operates on all input strings that satisfy its structural description, an optional rule may or may not apply to a satisfactory input
string. In these terms, no accounting is or can be made of the fact that the
option is subject to regular constraints revealed through patterns of covariation with elements of the linguistic environment and with non-language factors such as age, class, and social context. (1974, p. 333)
A third formulation then (after obligatory constituents with reduction and
freely optional constituents) would specify the probability of deletion as determined by the conditioning factors under which it operates, in much the
same way as the variable rules proposed by Labov (1969) accounted for
contraction and deletion of the copula in English (see also Cedergren &
Sankoff, 1974). In the present study comparisons were made of the linguistic
conditions under which constituents were more or less likely to be represented
in child speech. In this way, it was possible to specify the conditions under
which a constituent did or did not occur (its variability or optionality) and the
likelihood that it would occur in one or another linguistic context.
When the results of the examination of utterances in successive observations were compared for each of the children separately, there were: (a) a
sequence in the development of Action and Locative Action categories, (b) a
developmental increase in longer utterances while two-constituent utterances
continued to occur, and (c) a consistent interaction among grammatical, lexical, and discourse variation with the occurrence of two-, three-, and fourconstituent utterances. When the children were compared with one another
with respect to their development in successive observations, there was: (a)
some variation among the children in the development of the Action and
Locative Action categories, (b) consistency among the children in the relative
frequencies of different constituent relations, and (c) considerable variation
among the children in the interaction among grammatical, lexical, and discourse factors with the number of constituents expressed.
In the original reduction argument, it was assumed that combining the
partial constituent relations in producing the full constituent structure
Subject-Verb-Object exceeded a complexity limit. The observation that the
negation marker "no" occurred with a verb (e.g., "no sit"), or with a noun
(e.g., "no chair"), but did not occur with both (e.g., "*no sit chair"), indicated that negation was an added complexity factor. The expectation in the
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present study was that any added complexity would be more likely to occur
with two-constituent relations than with three-constituent relations. Negation
and two-part verbs occurred significantly more often with two-constituent
relations than with three-constituent relations, and there was a clear but nonsignificant trend in the same direction with embedded relations (object modification) in action events. Other additions within and between constituents
occurred as often (proportionately) with three-constituent relations as with
two-constituent relations. Although grammatical morphemes added "something more" to constituent relations and amounted to "cumulative grammatical complexity," as described by Brown (1973), grammatical morphemes did
not represent added complexity in the same way that negation, two-part verbs,
and embedded relations added complexity to sentences by constraining the
realization of the full constituent structure. More important, however, other
conditioning factors that were related to the lexicon and to discourse operated
in conflicting directions to determine the likelihood that constituents would be
represented in utterances.
Constituent relations were more or less likely to be deleted or, conversely,
more or less likely to be represented or realized, according to certain lexical,
complexity, and discourse factors that interacted with the constituent structure
of sentences. The next step would be to specify (a) the interaction among the
variation factors, and (b) the form of the constituent structure of sentences
in an attempt to provide a variable rule model that includes the factors that
accounted for the nonrandom distribution of two- and three-constituent relations in the children's early language.
THE GRAMMATICAL ARGUMENT: THE VARIATION MODEL

The model of variation in the children's sentences with mean length of
utterance >1.0 and <3.0 morphemes included four factors: (a) a grammatical
complexity factor (C); (b) a lexical access factor (L); (c) a discourse interaction factor (D); and (d) a factor to account for the as yet unaccounted for
variation, a residual variability (performance) factor (V).
Factor C was grammatical complexity that operated to constrain the constituent structure of sentences and consisted of another semantic-syntactic
relation embedded or subordinated to the verb relation, including negation,
possession, recurrence, and other attribution. The grammatical morphemes,
that is, the verb auxiliaries, determiners, demonstratives, articles, and plural
-s, represented a different level of complexity that did not interact to constrain
constituent structure.
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Factor L concerned the accessibility of words in the child's dictionary, in
terms of a word's relative familiarity in (a) its reference function — access to
the word in new situations — and (b) its syntactic function — access to the
word in new linguistic contexts. Children learn words in their referential
sense, with some representation of the constancy or regularity of figurative
content, regardless of the particular situation to which the word may refer.
But, children also learn words in their operative sense with potential variation
in the meaning of a word as a function of its linguistic context.
Factor D was the effect of discourse — utterances from the child or
another person — that complemented a particular utterance by the child.
Factor V consisted, most generally, of whatever nonsystematic forces operated to influence the constituent structure of a sentence.
In the present study, the complexity, lexical, and discourse factors operated
with different effects: either to facilitate or increase the probability of realizing one or another constituent relation, signified by an f in the matrix below,
or to constrain or reduce the probability of realizing one or another constituent
relation, signified by an | in the matrix below. Presumably, the
operated with two conflicting (f and 4) effects as well, but since these were
not directly observed in this study, their interaction could not be interpolated
in the matrix below.
The matrix (Figure 5) presents the schematic interactions among three
factors: complexity was a constraining factor (|), discourse was a facilitating
factor (f), and lexical access was either a constraining (4) or a facilitating (f)
factor. Presented in this way, it was possible to rank the cumulative effects of

Figure 5. Matrix of the interactions among complexity (C), lexical (L), and discourse (D) factors
in the generation of sentences: 1 is the strongest constraint = reduction and 6 is maximum
support = realization.
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the factors in their interactions, according to the results of this study. Thus,
the most constraining condition would be one without D| in which both L and
C were I — the interaction between a new word (verb or noun) and complexity — with minimal support for the constituent structure, resulting in
reduction (or nonrealization) of one or another constituent. The least constraining condition would be one without C| and with L| and Df — familiar
lexical items and support from discourse — with resulting maximum support
for realizing the full constituent structure.
Finally, the strength of each of these variables, and their effects, changed
in the course of this study. But, although the inferred probability values of
both C| and Li were developmentally attenuated in the time span of the
present study, it is doubtful that they would ever disappear entirely. One
would expect that C| with the conditions Df and Lf would not affect the
constituent structure of sentences, but that C| with the condition L| without
Df would continue to constrain the structure in some way. The concept of
reduction, then, is not an expedience for explaining semantic interpretation
and partial constituent relations in child sentences. Rather, reduction is a
grammatical process that changes, with respect to the conditioning factors
under which it operates, in relation to other developments in the child's
linguistic system. The reduction transformation (Bloom, 1970) was one linguistic scheme for representing these phenomena; the variation paradigm
proposed here appears to offer a more informative scheme for representing
the same phenomena.
CONSTITUENT STRUCTURE IN THE VARIATION MODEL

What are children learning when they learn to combine words to form
sentences? The results of this investigation of Action and Locative Action
sentences indicate that children are learning the constituent structure of sentences, with variable probabilities for realizing individual constituents. Verbs
are central to the constituent structure: distributionally, they occur more frequently than other constituents; semantically, they specify the meaning relationship between the Subject and Complement forms; syntactically, they
order Subject and Complement forms relative to each other. The occurrence
of two nouns in an Agent-Object relationship was relatively rare; for only
Kathryn and Gia did Agent-Object sentences account for more than . 10 of the
Action utterances. Such sentences were never productive for Eric and Peter.
The frequency of Agent-Object sentences decreased substantially when mean
length of utterance exceeded 2.0, and, with rare exceptions, they did not
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include any complexity. A lexical explanation of their occurrence seems most
reasonable: the children did not know a particular verb or did not know
enough about the syntactic function of a particular verb.
Further evidence of the importance of verbs to constituent structure was the
fact that the partial constituent relations (for example, Agent-Verb and
Verb-Object or Mover-Verb and Verb-Place) were integrally related to one
another. Although such semantic-syntactic relations as possession, recurrence, and attribution seemed to be separate relations and probably were unrelated to one another, the relations of verbs to preceding and succeeding
nouns (for example, Agent-Verb and Verb-Object) were not separate semantic-syntactic relations. The partial constituent relations were integrated
into three- or four-constituent relations before mean length of utterance
reached 2.0; and when Verb complexity and certain other kinds of complexity
appeared, they were included in three-constituent relations as often as in
two-constituent relations. In contrast, the other semantic-syntactic relations
were embedded in verb relations only with difficulty, appearing more often
in two-constituent relations than in three-constituent relations, but occurring
most frequently in the data as separate sentences, even as mean length of
utterance approached 3.0.
The constituent structure of Action and Locative Action verb relations included a pre-verb constituent with different semantic functions, that is, Agent,
Mover, and Patient, and a post-verb constituent with different semantic
functions, that is, Affected Object and/or Place, both in relation to different
categories of verbs. The question of what the pre-verb Subject and post-verb
Complement consist of has been raised often, particularly by those who have
argued that children learn separate semantic relations rather than a superordinate grammatical relation such as Subject-Predicate. The evidence in the
present study indicates that they are not separate concepts but, rather, are
relations within a schema. Diagramatically, these schema relationships could
be represented by a phrase structure tree diagram (keeping in mind that phrase
structure trees are only hypotheses about mental grammar) as suggested by the
evidence in the present study. This version of phrase structure represents
the following information about the linguistic knowledge of the four children
in this study learning English.
1. The constituent structure is a linguistic schema that entails relationships
between Subject and Complement forms.
2. The meaning relationship between the Subject and Complement forms
is mediated by the meaning of the verb.
47

MINNESOTA SYMPOSIA ON CHILD PSYCHOLOGY
3. The form of the verbal auxiliary (Verb complexity) is determined by the
meaning relation between the Subject and the Verb.
4. The Subject-Verb-Complement constituents are obligatory in the linguistic schema, but the Complement can be variously represented as
Affected-Object or Place or, as with Agent-Locative Action, both Object
and Place.
5. The constituent structure can be complemented in a sentence by another
linguistic schema, here represented only indefinitely by the dummy symbol A.
This second linguistic schema can be an adverb, or recursive, that is, a second constituent structure that is subordinate or coordinate with the first. In
any event, its occurrence in the sentence does not affect, that is, constrain,
the constituent structure.
6. There is no longer reason to assume that Verb-Complement is a more
unified grammatical relation than is Subject-Verb, on distributional grounds.
In the present study, although Verb-Object was more frequent than AgentVerb in Action utterances (as reported also by Brown, 1973), Mover-Verb
and Patient-Verb were more frequent than Verb-Place. In addition to the
distributional evidence, there was also the finding that the form and function
of the verbal auxiliary was determined by whether the Subject functioned as
Agent, Mover, or Patient: intention modals and progressive "-ing" occurred
with Agents; third person singular occurred with Patients, etc.
Bowerman (1973a) cited the distributional evidence in her data as supporting a closer unity between Subject-Verb, than between Verb-Object, and
suggested, on those grounds, that distributional evidence alone is insufficient
to support a Subject-Predicate distinction. There is a strong tendency for
intransitive Action verbs, and what might have been Mover-Verb or
Patient-Verb utterances, to appear among the Subject-Verb utterances reported by Bowerman: .58 of the Subject-Verb utterances reported for two
children from whom data were collected when mean length of utterance was
less than 1.5 (our analysis of the first two samples from Kendall and the first
sample from Seppo in appendixes in 1973b). Intransitive verbs would not be
relevant to an analysis of the relative distribution of two-term Action relations, inasmuch as no apparent affected-object is involved and the two other
possible two-term relations (Verb-Object and Subject-Object) were precluded
from occurring. The difference between the children in Bowerman's study as
compared with the children in the present study may have been a situational
difference, in which events that happened to include either largely intransitive
or transitive actions were tapped.
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7. The negative marker and verbal auxiliary (Verb complexity) are distinct
and separate from one another. Verb complexity was more likely to occur
when the Subject was represented, and it occurred as often in threeconstituent relations as in two-constituent relations. In contrast, negation
rarely occurred when sentence Subjects were expressed and negation was
represented significantly more often in two-constituent relations than in
three-constituent relations.
8. Finally, the Subject constituent was always the least complex constituent
in any of the categories. There was virtually no Agent or Mover complexity,
and Patient complexity consisted of only occasional demonstrative pronouns.
The phrase structure tree in Figure 6 only describes the results of this study;
it is not explanatory. It differs from the formulation in Bloom (1970) that
described the data when mean length of utterance was less than 1.5 and before
the distinction was made among the Patient, Mover and Agent-Locative Action relations. In terms of current linguistic theory, the syntax of the underlying constituent structure in Figure 6 is, perhaps, closer to the theory of
McCawley (1970) than to that of Chomsky (1965). McCawley (1970) pro-

Figure 6. Diagram of the constituent structure (CS) of sentences (S): A is another subordinate or
coordinate relation, e.g., an adverb or another constituent structure.
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posed that the verb in a sentence is determined by the Subject-Object relationship (and English is a "Verb-Subject-Object language"), which differs from
the Subject-Predicate represented in a generative transformational grammar.
Semantically, the constituent structure schema is consistent with the semantic
analyses of Chafe (1970) and with the case distinctions proposed by Fillmore
(1968) in that functions of nouns are specified in terms of their relations with
verbs. The schema is inconsistent with Fillmore's proposals for grammar in
that these meaning relations were defined contextually (rather than formally,
according to prepositional markings on nouns). The functions of nouns and
verbs in the two schemas are only superficially similar (both schemas refer to
agents, objects, and locatives; but these functions are defined in altogether
different terms).
The Role of Memory. Two kinds of coding occur during the first two years:
conceptual coding for representing information about objects and events in the
world and linguistic coding for talking about, and understanding when others
talk about, objects and events in the world. This study has investigated
schemas and processes for linguistic coding, with the implicit assumption that
linguistic schemas and processes represent (code, map, etc.) ideas (concepts,
knowledge, etc.) about the world. Linguistic competence entails the ability to
access the linguistic code — to remember the schema — relative to the
child's attention to some element of experience. The variable rules in the
model of child grammar suggested here are, in some essential sense, related to
the development of memory processes.
Olson (1973) pointed out that increase in utterance length is not explained
by increase in immediate memory span; rather there is a simple correlation
between increasing utterance length and increasing memory span (that is, for
digits, as classically measured) because both are the result of the development
of some higher order cognitive function: "the classical findings on memory
span reflect the development of the child's ability to handle verbal information
rather than changes in memory or information processing capacity per
se. . . . Mean utterance length is not a performance restriction due to a
simple memory-span limit [pp. 151 and 153]." These remarks are addressed
to the issue of short-term memory and its relation to utterance length; the issue
in the present study has to do with access to linguistic schemas in long-term
memory.
Olson (1973) pointed to another factor underlying the increase in mean
length of utterance: the use of "preprogrammed routines" or phrases which
are actually a "single label" rather than a programmed structural
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representation — what Leopold (1949) and others have called "stereotype"
phrases. Indeed, at Kathryn I, of the six Subject-Verb-Object Action sentences that were reported, only one included nominal Agent and Object
("man ride bus"). In contrast, the others included pro-forms (for example,
'' Mommy do it,'' "Baby do it," "I comb my pigtail") at the same time when
there were no pronouns in any other utterances. Kathryn did not produce
pronoun Objects or Agents in two-constituent relations until mean length of
utterance approached 2.0 morphemes at Time II (see Bloom, Lightbown, &
Hood, 1975 for the account of pronominal-nominal development). Thus, the
fact that three-constituent relations were not proportionately less complex
than two-constituent relations at Time I may have been due, in part, to the
stereotyped nature of some of the longer utterances (see also, Clark, 1974).
Access to productive linguistic schemas — productive in the sense that
such schemas derive from an underlying rule system — is a function of the
relative strength of linguistic forms and structures in interaction with the
elements of content that are coded. Such relative strength is determined by a
number of factors, for example, recency of learning, frequency of application, lexical familiarity, etc. It is also clear that the child's use of a partial
constituent relation can function as an assist, or memory prompt, for supporting the fuller constituent structure, as was apparent when such two-constituent
relations and three-constituent relations occurred successively. It appears that
the increase in utterance length reflects increased access to the fuller constituent structure that is represented in long-term memory — through lexical
and discourse factors as well as other possible mnemonics that result from
cognitive development.
Two current models of linguistic processing in adult studies may be relevant to the results of the study reported here. Thorndyke and Bower (1974)
have presented data that describe how adults represent in long-term memory
the meaning of sentences presented to them. They tested the two views that
the propositional content of sentences can be represented according to (a) the
semantic function of the noun in a sentence in relation to its verb, as represented in case grammar (Rumelhardt, Lindsay, & Norman, 1972) and (b) a
model of parallel search through Subject, Verb, and Object constituents (Anderson & Bower, 1971). Although the data presented by Thorndyke and
Bower (1974) favor the second of these alternatives, it is apparent that both
views are somehow relevant to early child grammar and the results of this
investigation. That is, the structure of sentences is mediated by the meaning
of the verb, and the constituent verb relations appear to be schematized
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according to the relations among obligatory Subject-Verb-Complement constituents.
Competence and Performance. Brown (1973) has suggested that children
have grammatical knowledge of constituent structure but that they utilize this
knowledge freely, thereby producing utterances of varying lengths. Not yet
knowing the rules of discourse, children overgeneralize from the elliptical and
truncated adult speech they hear and form the impression that it does not
matter how much of a full sentence one says. The child may produce a full
Agent-Verb-Object sentence, any single constituent, or any correctly ordered
combination of two constituents. In terms of the competence/performance
issue, Brown's account of the length of child sentences implies that the
child's knowledge of language (competence) would enable him to produce
full constituent utterances, but his inadequate knowledge of discourse (performance in Brown's terms) prevents him from doing so. The resulting child
speech is characterized by an "oscillating, apparently lawless optionality [p.
241]."
Cedergren & Sankoff (1974) have criticized the notion of optionality for
"fail[ing] to capture the nature of the systematic variation which exists even
on the level of the grammar of a single individual" (p. 333). They argue that
so-called "optional" possibilities are distributed in regular ways in the speech
of individuals and speech communities, and that such regularities constitute
linguistic competence. The results of the present study fit well into this
conceptual framework. Contrary to Brown and others, the distribution of
constituent relations in the children's speech was not random. For example,
verbs were consistently the most frequently expressed constituent; the constituent that referred to the object affected by movement occurred second most
frequently. Certain combinations such as Agent-Place rarely or never occurred. Moreover, the evidence was strong for concluding that children operate with some fairly well-defined notion of constituent structure but that
knowledge is not categorical. Rather, particular linguistic and nonlinguistic
factors have been shown to regularly vary with utterance length. Two-part
verbs, embedded relations, negation, new verbs, and subsequently expanded
child utterances all occurred more often with two-constituent utterances than
with three-constituent utterances. It is hard to imagine how these results could
be explained in terms of "lawless optionality." Instead, this systematic
covariation reflects the child's underlying linguistic competence.
In conclusion, it is apparent that none of the existing explanations of early
child sentences has been adequate, but neither have these attempts to explain
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children's linguistic knowledge been entirely wrong. Clearly, semantic considerations are integral to the schemas that children learn for representing
information in messages. Pragmatic considerations enter into determining
which linguistic forms are most useful to be learned. Action schemas function
to provide the content for many of the child's sentences. However, the child
comes to a linguistic induction about regularities in the relations between
words that are, at once, both semantic and syntactic — having to do with the
consistent ways in which words are ordered relative to one another in relation
to some aspect of experience. That is the beginning of grammar; to what
extent the child grammar can be captured by linguistic theories that are transformational or case-oriented is less important than the fact that certain regularities among sentences have been captured and represented by a linguistic
schema — a schema that is less categorical than it is variable, but that is
certainly systematic.
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