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Interaction-Between Particles and Word Order
in the Comprehension and Production of Simple Sentences
in Japanese Children

Kenji Hakuta
Yale University

English is a language that relies extensively on word order to signal grammatical
roles and meaning of sentences. Although studies have heavily emphasized the
role of word order for children learning English, there is little information re-
garding children learning languages that rely less on word order and more on
inflections and particles. Such data would be essential in formulating a language-
universal theory of language acquisition. This article reports four experiments
tapping comprehension, production, and imitation of simple sentences in Japanese
children between 2 and 6 years of age. Japanese children must learn a language
that has a dominant subject-object-verb-order yet that allows flexibility in word
order due to postposed particles that signal grammatical role. Results across
different tasks suggest that children learning Japanese show neither a strong
reliance on word order nor on particles alone. Rather, they possess a bias for a
matching between particles and the position in the sentence where they appear.

A theory of language development must
attempt to outline the sorts of biases that the
child either brings to the language-learning
situation or develops in the course of expo-
sure to the particular language. This article

" speaks to two related dimensions along
.which different languages can vary: the basic
order of the language, and the extent to
which it allows variability from that order.
By looking at the patterns of children learn-
ing languages that differ along such dimen-
sions, we can begin to develop a theory of
the specific biases that children bring to the
task of language acquisition.

English-speaking children have been ex-
tensively studied with respect to their com-
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prehension of reversible active and passive
sentences (e.g., Bever, 1970; Chapman, 1977,
de Villiers & de Villiers, 1973; Fraser, Bel-
lugi, & Brown, 1963; Maratsos, 1974). Re-
versible sentences refer to those sentences in
which the meaning underlying the sentence
cannot be determined on the basis of the lex-
ical items alone. Thus to correctly compre-
hend the sentence, “The frog kissed the fly,”
one needs to have an understanding of the
grammatical and semantic roles signified, in
the case of English, through word order.
There are two general findings that emerge
from the studies on English-speaking chil-
dren. First, active sentences are far easier
to comprehend than passives. Active sen-
tences appear to be mastered roughly by age
3 or younger, whereas it is not until age 5
or so that chiidren begin comprehending the
passive correctly, and even then with com-
plications well into the school years (Baldie,
1976; Beilin, 1975; Horgan, 1978; Sinclair,
Sinclair, & D¢ Marcellus, 1971). Second,
children at a certain point in development,
roughly around age 4, systematically mis-
interpret passive sentences, choosing the first
noun of the sentence as the agent. For ex-
ample, “The frog was kissed by the turtle”
is interpreted as the frog kissing the turtle.
At this point in development, children’s per-
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formance on reversible passives drops below
chance level (Bever, 1970; Maratsos, 1974).
Presumably, this period of systematic re-
versals of passives is the result of the child
overgeneralizing the statistically predomi-
nant surface order of agent-action-patient
that exists canonically in the language.
Bever (1970) suggested that the child fol-
lows a strategy based on word order: “Any
Noun-Verb-Noun sequence within a poten-
tial internal unit in the surface structure cor-
responds to [agent-action-patient]” (p. 248).
This research tests the generalizability of
these results to Japanese and more generally
investigates the role of word order in a lan-
guage where it does not play a critical func-
tion in signaling grammatical relations.
Unlike English, where word order deter-
mines the grammatical role of nouns in a
sentence, Japanese signals grammatical role
through postpositional particles. Thus, al-
though the predominant, canonical order of
a sentence is subject-object-verb (SOV),
that order is free in the sense that word order
is not essential for assigning grammatical
role. The major constraint on word order is
that the main verb must be sentence-final
(Kuno, 1973), but even this constraint can
be violated through dislocation of a consti-
tuent to a position after the verb. With re-
gard to the relative frequencies of the two
orders in the language, Kuno estimated that
the ratio of SOV to object-subject-verb
(OSV) orders appearing in newspaper arti-

cles is 17:1. Although there are no compa-

rable data for adult speech addressed to chil-
dren, the above estimate suggests that SOV
is the predominant order.

Linguists working on Japanese have not

explicitly worked out the full implications
for meaning of the word order change, but
in general it is considered an optional rule
that does not affect the propositional mean-
ing, although it clearly affects the intended
focus, or topic, of the sentence. Thus, an
OSYV order sentence tends to be used when
the object is being highlighted by the speaker.
McCawley (1976) formulated the word or-
der change in terms of Ross’s (1967)
“scrambling rule™ for Latin, which simply
interchanges the position of noun phrases.
One important function of the scrambling
rule in Japanese, as McCawley has pointed

Table 1 : :

Examples of Sentences Created From
Combination of Two Levels of Voice and Two
Levels of Word Order '

Voice/word

order Example
Active/SOV AGENT-ga PATIENT-0 BIT-active.
Active/OSV PATIENT-0 AGENT-ga BIT-active.
Passive/SOV PATIENT-ga AGENT-ni BIT-passive.
Passive/OSV AGENT-ni PATIENT-ga BIT-passive.

Note. SOV = subject-object-verb; OSV = object-sub-
ject-verb.

out, is to make multiple center-embedded
sentences comprehensible.

Since the SOV and the OSV orders can
be used for both the active and passive
voices, there are four basic simple sentence
forms in Japanese: SOV /active, OSV/ac-
tive, SOV /passive, and OSV /passive. Table
1 lists’examples for each of these four sen-
tence forms. For expository convenience, |
have chosen the two nouns in the sentences
to be “agent” and “patient,” corresponding
to their semantic role within the sentence.
The reader might imagine all of the sen-
tences as referring to interactions between
an insurance agent and his hospitalized
client. Referring to the first example in Ta-
ble 1, AGENT-ga PATIENT-0 BIT-active, is
equivalent to the English sentence, “The
agent bit the patient.” The -ga marking on
AGENT indicates that it is the subject of the
sentence, and the -o marking on PATIENT
indicates that it is the object of the sentence.

The verb affix indicates that the sentence is

in the active voice. Sentence 2, PATIENT-0
AGENT-ga BIT-active, is identical in every
way to the first sentence, except that the
position of the subject and the object
have been switched. Sentence 3, PATIENT-ga
AGENT-ni BIT-passive, is the SOV /passive
form. Notice now that the -ga marking,
which signals the grammatical subject of the
sentence, is on the patient. The object of
passive sentences is marked by -ni. The verb
affix indicates passive voice. Once again,
when the subject and object are switched,
it results in the fourth sentence, AGENT-ni
PATIENT-ga BIT-passive.

What sorts of predictions might be made
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about Japanese children’s comprehension of
these four sentence forms? Since SOV /ac-
tives (agent-patient-action), being the ca-
nonical simple sentence, are the most fre-
quent in the language, one possibility is that
children will form a generalization based on
the semantic sequence inherent in these sen-
tences. This would result in the Japanese
version of the strategy proposed by Bever
(1970) for English. It would take the form:
*Any noun-noun-verb sequence in the sur-
face structure corresponds to agent-patient-
action.” If this were the case, we should ex-
pect Sentences 1 and 4, which have the
agent-patient-verb sequence, to be compre-

hended better than Sentences 2 and 3, which

have the patient-agent-verb sequence. We
might also expect a period of systematic re-
versals for the patient-agent-verb sentences,
as has been found quite consistently for En-
glish children.

A second possibility is that the semantic
sequence plays no role at all and that the
children pay attention to the information
signaled by the particles. Since actives are
more frequent than passives, we would ex-
pect overall better comprehension of actives
over passives; however, within these two lev-
els of voice, we would not predict differences
as a function of word order, since they do
not differ with respect to particles.

. There are several studies that shed light

on thesc possibilitics. Yamanaka (cited in
Murata, 1972) used a picture-cued compre-
hension procedure and tested the compre-
hension of reversible and nonreversible ac-
tive and. passive sentences, but only in the
SOV order. Her results are somewhat puz-
zling in that only at age 5 did her subjects
begin performing above chance on any of the
syntactic types, including irreversible sen-
tences. Her conclusion was that particles
seem to confront the Japanese child with a
difficult learning task. An alternative pos-
sibility is that the test was poorly designed
or administered. Hayashibe (1975) found
somewhat more positive results. Using an
act-out comprehension procedure, he looked
at SOV and OSYV orders, but only for active
sentences. His subjects were between 3 and
6 years old. The analysis of his data was not
ideal for our purposes because he grouped
his children according to error rates and

showed that the group with the lowest error
rate had the highest mean age. Nevertheless,
it is possible to infer from his tables that
from about age 4 on, the children were re-
sponding to the contrast contained in par-
ticles. -

Four experiments are reported in this ar-
ticle. In the first experiment, children were
tested on comprehension of the SOV and
OSYV active and passive sentences described
above in Table 1. The second experiment
attempted to look at comprehension under
conditions in which the particles were omit-
ted, thus allowing us to assess the role of
word order in the absence of particles. The
third experiment looked at spontaneous usage
of the subject- and object-marking particles
in an elicited production task. The fourth
experiment looked at ‘children’s ability to -
imitate sentences in the SOV and OSV or-
ders. The results consistently suggest that
Japanese children are sensitive to the cor-,
relation between particles and their location
within the sentence, and that violation of this
condition disrupts performance. These re-
sults are compared to data from other lan-
guages in the discussion.

Experiment 1

The purpose of the present experiment
was to explicitly compare the four sentence
forms mentioned above by using an act-out
procedure.

Method

Subjects. Subjects were 48 children, who were di-
vided evenly into four age groups': Group 1, 2 yr. 3 mo.
to 3 yr. 2 mo.; Group 2, 3 yr. 3 mo. to 4 yr. 2 mo.:
Group 3, 4 yr. 3 mo. to 5 yr. 2 mo.; Group 4, 5 yr. 3
mo. to 6 yr. 2 mo. Sex was balanced within each group.
For all studies reported in this article, the children came
from a large public day-care center in Tokyo. The so-
cioeconomic level of the children ranged considerably,
but since eligibility for day care is based primarily on

VIt is appropriate to justify the apparent arbitrary
grouping of the age ranges used for this and subsequent
experiments. Children in this day-care center are as-
signed to classes on the basis of their age on April 1,
the beginning of the school year in Japan. For practical
reasons associated with collecting data in a large day-
care center, the age groups I chose were adopted as they
were represented in each of the classes. Thus the age -
groups differ slightly across experiments depending on
when the experiment was conducted.
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need, the majority of children, especially those in fam-
ilies with both parents working, can be described as
lower-middle to middle class.

Materials and procedure. Three replications of cach
of the four sentence forms resulting from the combi-
nation of two levels of voice (active/passive) and two
levels of word order (SOY/OSV) were devised. Thus
there were 12 sentences presented to each child. Lexical
items were randomly assigned to the appropriate sen-
tence frames. The nouns used were alligator (wani),
gorilla (gorira), camel (rakuda), panda (panda), bear
(kuma), cow (ushi), elephant (z0).giraffe (kirin), tiger
(tora), frog (kaeru), and turtle (kame). The verbs were
kicked (ketta in active, kerareta in passive), licked
(nameta in active, namerareta in passive), Ait (butta in
active, butareta in passive), kissed (kisu-shita in active,
kisu-sareta in passive), and tickled (kusugutta in ac-
tive, kusugurareta in passive). The animals were se-
lected on the basis of the availability of toy replicas, and
verbs were sclected on the basis of their requiring dis-
tinct actions when the child acted them out. From the
first set of 12 sentences, a second set was created in
which the same verbs were used but the two nouns were
reversed to counterbalance any effects due to the lexical
items. Within each age group, an equal number of chil-
dren were assigned to do cach set.

The children were tested individually in a separate
room in the day-care center, One experimenter pre-

~ sented the sentences and was the primary interactor with

the child while the sccond experimenter coded the child's
response. The first experimenter was blind to the hy-
potheses of the study. To familiarize the child with the
materials, each animal was introduced individually and
the child was asked to name it and encouraged to play
with it. A puppet was then introduced. The child was
told that the game was to act out on a wooden “‘stage”
what the puppet said. Three simple warm-up sentences,
consisting of an intransitive action and two irreversible
actions, were given. The 12 sentences immediately fol-
lowed in random order across subjects. Only the relevant
animals were placed on the stage for each sentence. The
entire procedure lasted about 15 minutes.

Scoring. Each correct response was scored as 1, and
each incorrect responsc was scored as 0. .

Results and Discussion

For -this and subsequent experiments in
which two sets of sentences were created and
subjects were randomly assigned to either
set, the variable (set) was included in the
initial overall analysis of variance (ANOVA)
as a between-subjects variable. When set
was not significant as a main effect or as an
interaction with other variables, a second
ANOVA was carried out pooling across set to
increase the power in testing the effects of
interest. The ANOVA reported excluded the
variable set from the analysis except for
cases in which it turned out significant in the
first ANOVA. .. -+ .. . . T

Table 2
Means and Standard Deviations of Voice X
Word Order Interaction

Word order

Sov osv

Voice M SD| SD; M SD] SD;

Active 819 .257 024 569 .322 .032
Passive 431 .330 .067 .521 .307 .072

Note. SOV = subject-object-verb; OSV = object-sub-
ject-verb. SD, refers to subject variability, and SD, re-
fers to sentence variability.

In this experiment, overall analysis was
conducted by a three-way ANOVA, with sub-
jects nested within age and the repeated
measures factor, sentence, nested within a
cross of voice and word order.? The between-
subjects factor, age, was significant, F'(3,
18) = 9.207, p < .001. Inspection of the
means revealed a consistent increase with
age. Age did not interact significantly with
any of the repeated measures factors. The
two repeated measures factors, voice and
word order, as well as the Voice X Word
Order interaction, were all significant. For
voice, better performance was found for ac-
tives than passives, F(1, 9) = 36.079, p <
.001. For word order, SOV was greater than
OSV, F'(1, 7) = 6.161, p < .05. The means
for the two-way interaction, F'(1, 14) =
16.672, p < .002, appear in Table 2.

Inspection of Table 2 reveals performance
on SOV /active to be considerably superior
to the other sentence forms. Individual com-
parisons of the means revealed that it dif-
fered significantly from all the others: with
OSV/active, r(4) = 7.500, p <.002; with
SOV /passive, r(6) = 8.051, p <.001; with
OSV /passive, r(6) = 5.783, p < .002. Of the
other three means, only the difference be-
tween SOV /passive and OSV/active was
significant, r(4) = 3.053, p < .05. Thus the

A

2 Following Clark's (1973) suggestion, both subjects
and sentences are treated as random variables, using
procedures outlined in Winer (1971). Quasi-F-ratios
(F') are reported for ANOVAs, and individual compar-
isons are made through ¢ where appropriate. Means are
reported with two standard deviations. SD, refers to
subject variability, and SD, to sentence variability. -
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significant main effects for yoice and for
word order in the overall ANOVA were clearly
due to the superior performance of the chil-
dren on SOV /actives. '

The results do not support either of the
two possibilities outlined earlier. One pos-
sibility was that children would have an
agent-patient-action strategy and therefore
would do well on SOV /active and OSV /pas-
sive sentences but poorly on OSV/actives
and SOV /passives. Yet their performance
on the OSV /passive sentences was consid-
erably poorer than on the SOV /active sen-
tences. In addition, children did not benefit
from the fact that the OSV /passives have
the agent-patient-action sequence, as evi-
denced by the fact that its mean did not
differ significantly from either of the pa-
tient-agent-action sentences. The second
possibility that was not supported by the re-
sults claimed that word order would not
make a difference, since particles are what
children pay attention to. Indeed, word order
had a tremendous effect on the active, al-
though not on the passive, sentences.

The picture that emerges from these re-
sults is that Japanese children require some
sort of agreement between the particle mark-
ing and the location of the noun within the
sentence. In particular, for the active sen-
- tences they have a specific requirement that
the first noun be marked by -ga in order for
it to be interpreted as the agent. If -ga is not
on the first noun but rather on the second
noun, as in the case of the OSV /active, they
cannot take advantage of the information
contained in the particle. And if the sentence
takes the agent-patient-action sequence but
there is a mismatch of particles, as in the
case of the OSV /passive, children are unable
to benefit from the correspondence of the
sentence to the canonical sequence.

An analysis of the individual patterns of
performance was conducted by looking at
which of the sentence forms tended to be
*acquired” by the children. The criterion for
acquisition was a consistently correct re-
sponse over the three replications for each
sentence form. In general, the results re-
vealed that when a child had acquired only
one sentence form, it was the SOV /active,
and when a child had two forms, they tended
to be the SOV/active and OSV/active.

There were 13 children who had acquiréd

none of the sentence forms, 19 who had ac-
quired one, 13 who had acquired two, and
3 who had acquired three forms. There were
no children who had acquired all four sen-
tence forms. The specific forms acquired by
individual children can be found in Table 3.
The pattern emerging from this individual
analysis of the data is highly consistent with
the overall analysis. If the children had con-
trol over one sentence form, it tended to be
the canonical SOV /active sentence. It is of
some interest to note that there were three
children who might be called “perfect” users
of the agent-patient-action strategy. These
children correctly comprehended all three
replications of both SOV /active and OSV/
passive sentences and reversed all replica-
tions of OSV /active and SOV /passive. To
test whether there was such a trend among
other children who were not as consistent in
their responses, I chose to look at those who
reversed either four or five out of the six
instances of combined OSV/active and
SOV /passive responses. [ will call this group
the reversers. As a comparison group, I se-
lected children who reversed two or three of
those same sentences. This group of children
is called the nonreversers. Those children
who reversed none or one of the sentences
were the more advanced learners, and they
were left ‘out of this comparison. The re-
versers and the nonreversers were compared
on the average number of correct compre-
hensions of the sentences with the agent-
patient-action sequence, namely the SOV/
active and the OSV /passive. If indeed the
reversers were following an agent-patient-
action strategy, then we should expect them
to do better on these items than the nonre-
versers, since these sentences conform to
their strategy. This does not appear to be the
case. In fact, the data are in the opposite
direction. The 20 nonreversers performed
better on the agent-patient-action sentences
(M = 4.15) than the 16 reversers (M =
3.31), 1(34) = 2.25, p < .05. Thus there is
very little evidence of individual children fol-
lowing the agent-patient-action strategy.
In addition to the individual analysis, re-
sponse patterns were analyzed by grouping
children according to their performance in
a production task, to be described in detail
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subsequently. Grouping according to pro-
duction was performed to determine whether
there were developmental trends that might
otherwise be obscured by grouping by age.
The production task required the child to
describe a set of cartoon pictures. The mea-
sure was the mean length of production
(MLP) in morphemes in the task. Although
MLP and age are highly correlated (r = .67),
MLP is a more meaningful index of lin-
guistic development, since it relates compre-
hension to a measure of production.

The MLP of the children in this experi-
ment ranged from 5.04 to 11.84. The MLP
is considerably longer than the mean length
of utterance (MLU) computed for sponta-
neous speech (e.g., Brown, 1973) because
the production task demands explicit de-

scription of pictures, and MLU generally

includes utterances produced in running dis-
course, such as single-word responses to
questions. The MLP might be more com-
parable to the upper bound of the MLU
range. The MLP range was divided into four
groups so that a roughly comparable number
of children fell into each category. Group |

(n = 15) had an MLP less than 7.00, Group -

2 (n = 12) had an MLP of 7.00-7.99, Group
3 (n = 13) had an. MLP of 8.00-8.99, and
Group 4 (n = 8) had an MLP greater than
8.99. To incorporate a larger amount of
data, children were considered to have ac-
quired a sentence form if they comprehended
at least two of the three trials. Figure 1
shows the percentage of children in each

Table 3

MLP group who had control of each sen-

tence form. By this criterion, it is evident

that by Group 3, all children had control of -
the SOV/active, and by Group 4, all chil-
dren had control of the OSV /active. What -
is striking from this analysis, however, is the
dip in the percentage of children in Group
2 who had control of the SOV /passive. Of
the 12 children in Group 2, not one had con-
trol over the sentence form. Thus there does
appear to exist a period in the developmental
progression of the Japanese child when the
SOV /passive is systematically reversed. At
this stage it is possible that the child is in-
terpreting the -ga marking on the first noun
to be the agent marker, having generalized

. this pattern from the SOV /active sentence

forr_n_.

Summary

This experiment tested the comprehension
of active and passive sentences in the SOV
and OSV orders in children between 2 yr.
3 mo. and 6 yr. 2 mo. Children showed a
strong preference for the SOV order for ac-
tive sentences, but no corresponding pref-
erence was found for passives. The fact that
children did not find the OSV /passive par-
ticularly easy suggests that Bever’s (1970)
noun-verb-noun (NVN) strategy for En-
glish cannot be extended to Japanese in the
most straightforward translation possible,
since OSV /passives take the semantic se-
quence agent—patient-action. It appears that

Patierns of Specific Forms of Active and Passive Sentences Acquired by Individual Children

Number of sentence

forms acquired n SOV /active OSV/active SOV /passive OSV /passive
0 13
1 15 X
1 1 X.
1 1 X
1 2 ' X
2 7 X. X :
2 3 X . : X
2 1 X X . R
2 T . , X X
3 2 X b S X" I
3 o1 X EEEAE X" X

Note. SOV = subject-object-verb; OSV = object-subject-verb. X refers to structures that have been acquired.




there is a requirement that -ga appear on the
first noun of the sentence. Otherwise chil-
dren do not pay attention to.the particle,
accounting for the poor performance on the
OSV /actives. The claim that children im-
pose the interpretation that “the first noun
marked by -ga is the agent” is supported by
an apparent period of systematic reversal of
SOV /passives that children go through.

Experiment 2

In the first experiment it was shown that
the data from comprehension of active and
passive sentences cannot be accounted for
by appeal to cither an explanation based
purely on the semantic sequence of the sen-
tences or purely on particles. Rather, it ap-
peared that there must be an agreement be-
tween the particle and its location within the
sentence. The children appeared to go
through a period of development when they
were particularly receptive to imposing an
agent—patient-action interpretation when the
first noun was marked by -ga. They did not
do so when the particle mismatched, such
as in the OSV /passive. A natural question

active/sov " active/osv
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that now arises is whether Japanese children
impose an agent-patient-action interpreta-
tion on sequences of nouns and a verb that
are not marked by particles.

Sinclair and Bronckart (1972) presented
French-speaking children with sequences of
two nouns and a verb, unmarked by inflec-
tions and without articles. The sequences
were in-all three possible orders: NNV,
VNN, and NVN. They found an increasing
tendency with age to assign the agentive role
to the first noun, with that tendency stron-
gest for the NVN sequence. Tager-Flusberg
(1978) reported a similar finding with En-
glish-speaking children. Since both French
and English have the basic canonical SVO
order, it is not surprising that the children
showed the highest probability of choosing
the first noun as the agent for the NVN se-
quence. Extended to Japanese children, this
would mean that children should show a
preference towards the NNV sequence, since
it corresponds to the basic canonical config-
uration. Although children in the first ex-
periment did not impose the agent-patient-
action interpretation across all sentence
forms, this could have been due to the sup-

passive/sov passive/osv

Percentage of Chitdren Controfling Comprehension

123 4 1234

12 3 4 12 3 4

MLP GROUP IN PRODUCTION TASK

Figure 1. Percentage of children in mean length of production (MLP) groups who performed correctly
at least two out of three responses for active and passive sentences in subject-object—verb and object-

subject-verb (SOV) (OSV) orders.




ticles and their location. In the absence of

mismatched pamclcs the effect may appear. '

Method e e

Subjects. Subjects were 30 children, who were di-
vided evenly into three age groups: Group 1, 3 yr. 3 mo.
to 4 yr: 2 mo.; Group 2, 4 yr. 3 mo. toSyr Zmo,
Group 3, § yr. 3 mo. to 6 yr. 2 mo.

Materials and procedures. Three levels of configu-
ration (NNV, NVN, and VNN) were crossed with three
replications to yield nine sequences for presentation to
cach child. In addition, as a control two nonreversible
sequences in which one of the nouns was inanimate was
created for each configuration. In one instance, the first
noun was the inanimate noun, and in the other the sec-
ond noun was inanimate. Thus there was a total of 15
sequences presented to each child. The sequences were
constructed by assigning lexical items randomly to the
frames. For the reversible sequences, the same animals
and actions as the first experiment were used. For the
nonreversible sequences, the animate noun and the ac-
tions were drawn from the same pool. The inanimate
nouns were chair (isu), banana (banana), apple (ringo),
and bicycle (jitensha). As in the first experiment, a sec-
ond set of sentences was created from the first set by
reversing the order of the nouns selected. An equal num-
ber of children within each age group was assigned to
do each set.

The testing procedure was essentially the same as in
the first experiment, except that we explained the de-
viant sentences to the child by telling him or her that
the puppet did not know how to speak properly and that
the child’s role was to help him by showing the action
on the stage.

Scoring. The child’s response was recorded as the
ﬁrst noun bemg agent, the second noun being agent, or

“other.” For purposes of analysis, a numerical score
of 1 was assigned if the child chose the first noun as the
agent and 0 if cither of the other two response types
occurred.

Results and Discussion

None of the children showed any problems
in interpreting the nonreversible sequences,
regardless of the order in which the nouns
occurred. Thus the nonreversible sequences
are not discussed further in this article,

The reversible sequences were analyzed
through a two-way ANOVA, with subjects
nested within age and the repeated measures
factor, sentence, nested within configuration
(NNV/NVN/VNN). Age was significant,
F'(2,9) = 6.688, p < .05. Inspection of the
means, shown in Table 4, reveals that this
effect was due to an increase in preference
for the first noun as agent between Groups

pressing effect of a mismatch between ar-
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Table 4 .
Means for Responses Where the First Noun -
Was Chosen as Agent for Noun-Noun-Verb

(NNV), Noun-Verb-Noun (NVN), and Verb—

: Noun-Noun (VNN) Sequences

L Sequence

Agegroup NNY NVN VNN Combined
1 533 .700 567 .600
2 .700 867 .800 .789
3 667 500 .800 .789

Total
M 633 822 722
SD, .365 259 264

SD, .088 051 135

Note. SD, refers to subject variability, and SD, refers
to sentence variability.

1 and 2. The means for Groups 2 and 3 were
identical. Age did not interact significantly
.with configuration. The main effect for con-
figuration was not significant, F'(2, 11) =
1.975, p < .25, but an inspection of the
means is revealing. Of the three configura-
tions, NNV, which should have the highest
mean if Japanese children impose their ca-
nonical order on these sequences, is in fact
the lowest. The NVN sequence had the high-
est mean.

The fact that Japanese children have a
stronger tendency to impose the agent-pa-
tient interpretation on NVN sequences over
the NNV sequences shows that the earlier
findings of Sinclair and Bronckart (1972)
and Tager-Flusberg (1978) are not re-
stricted to SVO languages. If children tend
to impose the canonical order. of their lan-
guage to these sequences, exactly the reverse
of the obtained results should have been
found.

The results of this experiment also serve
to emphasize the important role of particles
in Japanese. For the NNV sequence, chil-
dren will consistently interpret the first noun
as the agent only if it is marked by -ga. The
first experiment showed that they will not
do so when the first noun is marked by some
other particle. This experiment shows that
they will also be inconsistent if the noun is
left unmarked. Analysis of the data at the
individual level shows that compared with




60% of the children who consistently choose
the first noun as the agent in the NVN se-
quence, 40% chose the first noun as the agent
in the NNV sequence and 37% chose it in
the VNN sequence.

Summary

This experiment presented sequences of
uninflected NNV, NVN, and VNN for in-
terpretation by children between ages 3 yr.
3 mo. and 6 yr. 2 mo. For all sequences the
tendency was to choose the first noun as the
agent of the action, but that tendency was
strongest for the NVN sequence and weak-
est for the NNV sequence that corresponds
to the canonical Japanese form. This finding
is consonant with data from French-speak-
ing and English-speaking children. In the
absence of particles, it appears that Japanese
children have no particularly strong bias to
impose an agent-patient-action interpreta-
tion on the NNV sequence.

Expcriincnt 3

Production data were obtained through an
elicitation task from each of the 48 children
who took part in Experiment 1.

Method

Materials and procedure. The elicited production
task was administered immediately following the com-
prehension task. The task consisted of 16 cartoon pic-
tures that the child was asked to describe. They depicted
various combinations of animals performing common
actions. The pictures varied with respect to the following
parameters: (a) the action depicted was either describ-
able by a transitive verb (e.g., kicking) or an intransitive
verb (c.g., sleeping); (b) both the agents and objects of
the actions were either singlie or compound (e.g., stork
or stork and monkey); and (c) the objects of the actions
were either animate or inanimate (e.g., gorilla or um-
brella).

The pictures were presented to the children through
a portable slide viewer to discourage them from pointing
to the picture during production. The children were
asked to describe to0 a puppet what they saw on the
“television.” Following three warm-up slides, the 16
Pictures were presented in random order. The children’s
utterances were recorded on a cassette tape recorder
and subsequently transcribed.

Scoring. The children’s MLP in morphemes was
computed. If a child refused to give the description of
any picture, or stopped with no signs of closure on the
sentence, the utterance was excluded from the analysis.

The production of the particles -ga and -0 was scored
for uch child by calculating the percentage of instances
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in which each of the particles was supplied in possible
contexts where they could occur. The contexts are oblig-
story in formal speech in most cases, but in colloguial
speech -o is often optional, especially for inanimate ob-
yects and other unambiguous contexts. Sentences were
slso noted as to whether they were in the active or pas-
sive voice and whether they were in the SOV or OSV
order.

Results and Discussion

Children were grouped by their MLP.
Table 5 presents the average score for each
particle of the children in the different MLP
groups.

The first striking fact about Table § is that
-ga is supplied far more frequently than -o.
Across MLP groups, the difference between
the two particles is highly significant,
1(44) = 12.481, p <.001. This is not sur- .
prising, since -0 is often optional in colloquial
speech, whereas -ga is obligatory. Thus this"
result alone would not allow us to draw the
conclusion that -ga is “acquired” in any
sense before -o0. For -ga, one can set a cri-
terion of 90% that would be reasonable, since
it is obligatory. For -0 it can be empirically
determined through inspection of Table 4.
The percentage supplied reaches an asymp-
tote of development at MLP Groups 3 and
4. One might reasonably consider the point
of development at MLP at which this asymp-
tote is reached as the acquisition point, since
that percentage reflects the general agree-
ment among the more advanced children on
when .particles should be supplied for the
sentences used in the description of the par-
ticular events in this production task. Thus,
defining the acquisition point for both -ga
and -0 as the point at which asymptote is
reached, -ga is acquired by MLP Group 2.
and -0 by MLP Group 3. Statistically this
is demonstrated by the fact that the only
significant difference in the means between
adjacent MLP groups occurs at the points
of acquisition defined above. Thus, for -ga
the difference is between MLP Groups 1 and
2, 1(25) = 2.881, p < .01, and for -o the dif-
ference is between MLP Groups 2 and 3,
1(23) = 2.138, p < .05. Thus in production
as in oomprehcnsxon it appears that -ga is

primary.

Among thc l6 pictures, 12 contained tran- .’
sitive actions that could appear in either the =

SOV or OSV order and in either the active
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Table §

Percentage Supplied in Po.mble Context.r Jor -ga and -0 as a Funcnon of Mean Length of

Production (MLP) Group

MLP | MLP2 " MLP 3 MLP 4
Noun M SD M SD M sb M SD
-ga 655 321 927 .067 979 .033 954 .033
-0 157 .194 .282 .268 518 .276 .580 .135

Note. Mean length of production (MLP) is listed in number of morphemes. MLP | < 7.00; MLP 2 = 7.00-7.99;

MLP 3 = 8.00-8.99; MLP 4 > 8.99.

or passive voice, The object of the transitive
action was animate in half of these cases and
inanimate in the other half. Since there were
48 children, there was a total of 576 oppor-
tunities. In all, there were 13 instances of
OSV in the active voice, of which 3 instances
had inanimate objects. There were no in-
stances of the OSV /passive. There were 14
instances of the SOV /passive, which were
all descriptions of pictures with animate pa-
tients. Thus, it is fair to conclude that there
were very few sentences in either the OSV
order of the passive voice. This finding is in
accord with the comprehension results in
which the SOV/active sentences were
easiest.

It is interesting, however, that QSV /ac-
tive sentences and SOV /passive sentences
found in the data tended to be on the pictures
with animate patients, which results in an
animate noun still remaining in the sentence-
initial position. The latter finding is of in-
terest in light of recent reports (de Villiers,
1980) that suggest a bias toward promoting
animate nouns rather than inanimate nouns
to the subject position of passive construc-
tions. Explicit investigation of this parame-
ter in Japanese, perhaps using the immediate
imitation and delayed production paradigm
described in the next section, is a promising
avenue for future research.

Summary

The sentences produced in an elicited pro-
duction task by children in Experiment 1
were analyzed for control of particles and
the preferred word order in production. It
was found that children acquire control over
the -ga particle before the -o particle, cor-

responding to the apparent importance of
-ga in comprehension. In addition, the over-
whelming majority of the sentences pro-
duced were SOV /actives. There were very
few passives produced, and all of them were
in the SOV order.

Experiment 4

The previous study demonstrated that in
relatively free production, children will pro-
duce the SOY order. It is not clear, however,
whether they actually have difficulty pro-
ducing the OSY order or whether they sim-
ply choose not to do so for stylistic reasons.
To test this possibility, a more constrained
production situation is necessary.

.Sentence imitation has been used by many
researchers in developmental psycholinguis-
tics (e.g., de Villiers, Tager-Flusberg, &
Hakuta, 1977; Slobin & Welsh, 1973). In
general, the assumption is that children
should have difficulty in correctly imitating
sentences that are not part of their linguistic
repertoire and that errors should reflect the
nature of that system. This does not imply,
however, that correct imitation necessarily
implies control over the form being tested.
In the classic study explicitly testing the re-
lationship between imitation, comprehen-
sion, and production, Fraser et al. (1963)
demonstrated that correct imitation is pos-
sible without full comprehension. Most rel-
cvant for the present discussion, they found
that 3-year-old children could correctly im-
itate passives while misinterpreting passives
in comprehension and misusing them in pro-
duction. Thus Fraser et al.’s results serve as
a caution against using imitation as the sole
tool with which to investigate the child’s con-
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trol of a particular structure. Rather, the
data should be interpreted in conjunction
with information obtained from other tasks;
namely comprehension and production.

The children who were in the present ex-
periment ranged in age from 3 yr. 10 mo.
to 6 yr. 8 mo., and thus it was not anticipated
that they would have trouble with the im-
mediate imitation of simple sentences in
SOV and OSYV orders. The main reason for
having them imitate the sentences initially
was for them to remember the sentences for
later production, cued by a picture depicting
the described action. Research with English-
speaking adults has generally shown poor
retention of the specific forms in which sen-
tences are presented, such as whether a given
sentence was in active or passive form
(Bransford, Barclay, & - Franks, 1972;
Bransford & Franks, 1971; Sachs, 1967,
Wanner, 1968). In pilot work with American
children, Pinker and I (Hakuta & Pinker,
Note 1) have found similar poor retention
of the form of sentences, even with delays
of 5 sec. It was therefore the aim of the de-
layed picture-cued production part of the
task to see to what extent the children would
vary the form of the sentences given an orig-
inal equal distribution of frequency of the
different forms in the immediate imitation.

Method

Subjects. Subjects were 14 children ranging in age
from 3 yr. 8 mo. to 6 yr. 8 mo., with a mean age of §
yr. 5 mo.

Materials and procedure. Each picture "depicted
transitive actions (hitting, kicking, or pushing) between
two animals. There were 16 pictures in all. For half of
the pictures, sentences describing the action in the SOV/
active form were created, and for the other half, the
sentences were in the OSV/active form. A second set
with the picture and sentence word order reversed was
created, and children were randomly assigned to the
sets. The pictures were ordered randomly, with the con-
straint that no picture could appear in the same ordinal
position in the sequence more than once. The pictures
were mounted on ring binders, and the child was told
that it was a storybook. The experimenter then intro-
duced the chiid to a puppet and asked the child to repeat
the story for the puppet. There were three warm-up
pictures, and the 16 target pictures immediately fol-
jowed. Following completion of the immediate imitation
part of the experiment, subjects were toid that it was
now their turn to tell the story on their own. The pictures
were then presented in the same order as for the im-
mediate imitation. Each session lasted between 20 and
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30 minutes. The entire session was recorded on a cassette
tape recorder and subsequently transcribed.

Scoring. The immediate imitation was scored as |
if the responsc was correct, and 0 if there was an error.
Errors were also coded as to whether the child trans-
posed the position of the nouns or used a wrong particle.
Delayed production was scored 1 if the child used the
SOV order, and 0 if the OSYV order or any other form
was used.

Results and Discussion

Overall analysis of the responses from the
immediate imitation phase of the task was
conducted by a two-way ANOVA, with sub-
jects nested within set, and the repeated
measures factor, sentence, nested within
word order. Set is included in this ANOVA
because it turned out significant both as a
main effect, F'(1, 10) = 8.070, p < .02, and
as an interaction with word order, F'(1,
10) = 8.070, p < .02. It turned out that the
main effect and the interaction were due to
the same source, since the mean for one level
of word order, SOV, was 1.00 with abso-
lutely no variance. Every child imitated it
correctly on all replications. Inspection of
the individual means for each sentence within
the two sets revealed that the effect of one
set being better than the other was true for
all OSV sentences rather than being the re-
sult of an outlier. Thus it appears that the
significant effect for set was due to the spu-
rious effect of the more advanced children
being assigned to one set.

The repeated measures factor, word order,
had a highly significant effect, F'(1, 9) =
32,912, p < .001. As mentioned earlier, all
children correctly imitated all instances of
the SOV sentences. This mean of 1.00 with
no variance compares with the mean for
OSY sentences of .634 (SD, = .312, 8D, =
.089). Thus the results indicate a significant
amount of difficulty with the OSV order in
immediate imitation even at a relatively old
age. Individual analyses showed that only
two out of the 14 children did not make any
errors. A breakdown of error types showed
that of the 41 errors, only four consisted of
transposing the order of the subject and ob-
ject. There were 35 errors in which the order
of the nouns was retained, but the particles
were cither switched, or the particle on the
first noun was changed to -ga, leaving both
nouns with -ga. This error is very similar to
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Roeper's (1973) description of German chil-

_dren’s errors in imitating sentences with re-
- versible dative and accusative inflections.

When the order of the nouns did not match
the preferred order, children tended to switch
the particles, retaining the same order of
nouns. These errors provide strong evidence
for the view that children expect agreement
between particles and their location within
the sentence.

In the delayed production condition, these
children overwhelmingly preferred the SOV
order. The mean score per response for
the SOV sentence was .879 (SD, =.172,
SD, = .062). In fact, there were only three
children who used the OSV order at all.

The effect of the word order in which the
model sentence was first presented for im-
mediate imitation was assessed by a two-way
ANOVA with subjects crossed with sentence
nested within model, where model was either
SOV or OSV. If there was retention of the
original word order in which the sentence
was presented, there should be an effect for
model. The results show no such effect
(F'<1).

Summary

This experiment used an immediate imi-
tation and delayed production paradigm
looking at SOV /active and OSV /active sen-
tences in children between ages 3 yr. 10 mo.
and 6 yr. 8 mo. Children encountered dif-
ficulty imitating the OSV sentences cor-
rectly. Inspection of the errors in imitation
revealed that they mostly involved particles,
where the order of the nouns was retained
but the first noun was marked by -ga. This
constitutes strong evidence that children re-
quire agreement between the particle -ga
and its position within the.sentence. The
delayed production data show that the SOV
order was produced with overwhelmingly
high frequency despite that they were mod-
eled in equal frequency as to the OSV order
in the immediate imitation phase of this ex-
periment.

General Discussion and Conclusions

English-speaking children overgeneralize
the agent-action-patient semantic sequence

corresponding -to the NVN sequence in the
canonical, simple active sentence, and apply

‘that strategy to reversible passive sentences.

at one point in development. In Japanese,
the predominant, canonical word order is
SOV. If children recruit similar methods of
decoding incoming speech regardless of the
language they are learning, one would expect
Japanese children to extract from this fre-
quent form the semantic sequence agent-
patient-action and to apply this interpreta-
tion to NNV sequences. One would expect
Japanese children to easily comprehend the
OSV /passive while systematically reversing
the SOV /passive and the OSV /active. They
do not. Rather, Japanese children’s require-
ment for overgeneralization of the canonical
form is more specific. They require that the
sentence share not only the NNV sequence
but also the appropriate particle -ga on the
first noun as well. The proper conclusion
appears to be that both Japanese and Amer-
ican children overgeneralize from the ca-
nonical form of their language, but under
different conditions. Whereas for the En-
glish-speaking child the canonical form is
represented solely by word order, for the
Japanese child the canonical form consists
of the word order and, additionally, the par-
ticle -ga attached rigidly to the first noun
position.

One would like to know the generality of
these findings to other languages. Although
there are few comparable studies, Segalow-
itz and Galang (1978) reported data on chil-
dren acquiring Tagalog, a language in which
basic word order is VOS. The subject and
object are marked by preposed particles, and
the verb affixes determine whether the sub-
ject is the agent or the patient of the action.
Children reportedly find the patient-marked
sentences easier than the agent-marked sen-
tences, since the former assumes the verb-
agent-patient order. Segalowitz and Galang
also reported on the comprehension of sen-
tences in the SVO order. Apparently this
form is only used in formal dialogue, and so
the child hears it infrequently. Nevertheless
the children reportedly find the patient focus
and agent focus equally easy. These results
suggest differential comprehension of inflec-
tions with respect to their position within the
sentence, as in Japanese children. It is un-
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clear, -however, why children showed good
comprehension of what Segalowitz and Gal-
ang reported as an unusual construction.
Slobin (in press) reports some preliminary
data from a cross-linguistic project involving
English, Italian, Serbo-Croatian, and Turk-
ish. Of interest here are his data from Serbo-
Croatian and Turkish. Serbo-Croatian is
apparently a language in which word order
is relatively free, though not quite as free as
Turkish in which inflections are highly reg-
- ular and obligatory. Slobin and his col-
leagues administered sentences in all six pos-
sible orders of S, O, and V 1o these children,
of which the SOV and OSV orders are of
particular interest to the present discussion.
Slobin in fact makes an explicit comparison
of his Turkish data with my data reported
in preliminary form (Hakuta, 1977). Slo-
bin's comparison of our data, with minor
modifications, appear in Figure 2. As can
easily be seen from the graph, Turkish chil-
dren apparently have no problems with ei-
ther order from the very young age of 2.
Slobin suggests that this superior perfor-
mance on both orders is due to the highly
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regular markings used in Turkish as well as
that all possible orders are used in Turkish.
The data from the Serbo-Croatian children
show that these children apparently had con-
siderable difficulty with the OSV sentences,
although the full data are not available in
the article, and his final report on the project
is forthcoming. Nevertheless, Slobin reports
that “the child requires normal marking in
terms of both word order and inflection for
comprehension.” Thus the Serbo-Croatian
children, with their adherence to a combi-
nation of word order and inflection, appear
to resemble Japanese children more than the

“Turkish children.

"The critical variable in determining
whether we observe children in particular
language groups adhering to purely inflec-
tional marking, to word order in conjunction
with inflection, or to word order alone most
likely depends on what the children come to
expect, presumably based on the input fre-
quencies of various combinations. Lan-
guages that utilize inflections only margin-
ally, such as English, naturally have very
little room to allow word order variability.

Jepanses SOV

4,0 _ _ 80

Figure 2. Comparison of Turkish and Japancse children’s comprehension of subject-object-verb and
object-subject-verb (SOV) (OSV) active sentences. (From “Universal and Particular in the Acquisition
of Language” by D. 1. Slobin. In L. Gleitman & E. Wanner (Eds.), Language Acquisition: State of
the Art. New York: Cambridge University Press, in press. Copyright 1982 by Cambridge University

_ Press. Reprinted by permission.)




However, even within languages rich in in-
flectional marking, there is considerable
variance in the extent to which word order
variation is observed (Steele, 1978). In Jap-
anese and Serbo-Croatian, in which there
are particles and yet in which there is a dom-
inant canonical order, children hone in on
the correlation between particles and their
location within the sentence. When this ex-
pected correlation is violated, such sentences
are difficult for children to comprehend. In
languages such as Turkish, where all orders
are heard, no such correlation exists in the
language, and thus children are not bound
by the constraints of word order in.sentence
interpretation. The extent to which inflec-
tional marking correlates with word order
is a characteristic of languages that has re-

ceived increasing attention in the literature

in linguistic typology (Greenberg, 1978; Li,
1975). It is regarded as a dimension along
which universals of human language might
be meaningfully stated. In formulating a
characterization of the constraints that the
child brings to the task of language acquisi-

tion, cross-linguistic research of children ac-

quiring languages located strategically along
the variables defined by the study of lin-
guistic universals is indispensable.

Reference Note

1. Hakuta, K., & Pinker, S. Memory for forms of sen-
tences in children. Unpublished manuscript, De-
partment of Psychology and Social Relations, Har-
vard University, 1977,

References

Baldie, R. The acquisition of the passive voice. Journal
of Child Language, 1976, 3, 331-348,

Beilin, H. Studies in the cognitive basis of language
development. New York: Academic Press, 1975.

Bever, T. G. The cognitive basis for linguistic structures.
In J. R. Hayes (Ed.), Cognition and the development
of language. New York: Wiley, 1970.

Bransford, J., Barclay, J., & Franks, J. Sentence mem-

ory: A constructive versus reconstructive approach. -

Cognitive Psychology, 1972, 3, 193-207.
Bransford, J., & Franks, J. The abstraction of linguistic
ideas. Cognitive Psychology, 1971, 2, 330-350.
Brown, R. A first language: The early siages. Cam-
bridge, Mass.: Harvard University Press, 1973,
Chapman, R. Comprehension strategies in children. In
J. F. Kavanagh & W. Strange (Eds.), Speech and

language in the laboratory, school and clinic. Cam- .

bridge, Mass.: MIT Press, 1977.

PARTICLES AND WORD ORDER 75

Clark, H. H. The language-as-fixed effect fallacy: A
critique of language statistics in psychological re-
search, Journal of Verbal Learning and Verbal Be-
havior, 1973, 12, 335-359.

de Villiers, J. G. The process of rule learning in child
spoech: A new look. In K. E. Nelson (Ed.), Children’s
language (Vol. 2). New York: Gardner Press, 1980.

de Villiers, J. G., & de Villiers, P. A. Development of
the use of word order in comprehension. Journal of
Psycholinguistic Research, 1973, 2, 82-94.

de Villiers, J. G., Tager-Flusberg, H., & Hakuta, K.
Deciding among theories of coordination in child
speech. Papers and Reports in Child Language De-
velopment, 1977, 13, 118-125.

Fraser, C., Bellugi, U., & Brown, R. Control of gram-
mar in imitation, comprehension and production.
Journal of Verbal Learning and Verbal Behavior,
1963, 2, 121-135.

Greenberg, J. (Ed.). Universals of human language:

- Symtax. Stanford, Calif.: Stanford University Press,
1978. '

Hakuta, K. Word order and particles in the acquisition
of Japanese. Papers and Reports on Child Language
Development, 1977, 13, 110-117.

Hayashibe, H. Word order and particles: A develop-
mental study in Japanese, Descriptive and Applied
Linguistics, 1975, 8, 1-11.

Horgan, D. The development of the full passive. Journal
of Child Language, 1978, 5, 65-80.

Kuno, S. The structure of the Japanese language. Cam-
bridge, Mass.: MIT Press, 1973.

Li, C. (Ed.) Word order and word order change. Austin:
University of Texas Press, 1975.

Maratsos, M. P. Children who get worse at understand-
ing the passive: A replication of Bever. Journal of
Psycholinguistic Research, 1974, 3, 65-74.

McCawley, N. A. Reflexivization: A transformational
approach. In M. Shibatani (Ed.), Syntax and se-
mantics: Japanese generative grammar (Vol. 5). New
York: Academic Press, 1976.

Murata, K. Yoochienki no gengo hattatsu. Tokyo: Bai-
fukan, 1972.

Roeper, T. Theoretical implications of word order, to-
picalization, and inflections in German language ac-
quisition. In C. A. Ferguson & D. I. Siobin (Eds.),
Studies of child language development. New York:
Holt, Rinehart & Winston, 1973.

Ross, J. R. Constraints on variables in syntax. Unpub-
lished doctoral dissertation, Massachusetts Institute
of Technology, 1967.

Sachs, J. Recognition memory for syntactic and se-
mantic aspects of connected discourse. Perception
& Psychophysics, 1967, 2, 437-442.

Segalowitz, N., & Galang, R. Agent-patient word order
preference in the acquisition of Tagalog. Journal of
Child Language, 1978, 5, 47-64.

Sinclair, H., & Bronckart, J. P. S.V.0.—A linguistic
universal? A study in developmental psycholinguis-
tics. Journal of Experimental Child Psychology,
1972, 14, 329-348. . .

Sinclair, A., Sinclair, H., & De Marcellus, O. Young
children’s comprehension and production of passive
sentences. Archives de Psychologie, 1971, 41, 1-22.

Slobin, D. I. Universal and particular in the acquisition



v of language. In L. Gleitman & E. Wanner (Eds.),

Language acquisition: State of the art. New York:

Cambridge University Press, in press.”

Slobin, D. 1., & Welsh, C. A. Elicited imitation as a
research tool in developmental psycholinguistics. In
C. A. Ferguson & D. 1. Slobin (Eds.), Studies in child
danguage development. New York: Holt, Rinchart
& Winston, 1973.

Stecle, S. Word order variation: A typological study. In
J. Greenberg (Ed.), Universals of human language:
Syntax. Palo Alto, Calif.: Stanford University Press,
1978.

76 . KENJI HAKUTA

Tager-Flusberg, H. Cognitive aspects of language: A
contrast between autism and developmental aphasia.
Unpublished doctoral disseriation, Harvard Univer-
sity, 1978.

Wanner, E. On remembering, forgetting, and under-
standing sentences: A test of the deep structure hy-
pothesis. Unpublished doctoral dissertation, Harvard
University, 1968.

Winer, B. J. Statistical principles in experimenial de-
sign. New York: McGraw Hill, 1971.

Received June 15, 198] =




