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Abstracts  This paper reports our experimental study with Korean-Chinese (=KC) bilinguals as compared with
Korean monolinguals. We aim to find KC bilingual speakers’ sentence processing strategies, and the interaction
between the L1 and 1.2 grammars in bilingual development. To this end, we recruited 166 subjects of all age
groups from age 3 to adult in the Korean autonomous community in Yanji, China, and did a classical subjectfactor
identification test, where subjects are supposed to pick out the subject/actor of both sensical and nonsensical
sentences (cf. Liu, Bates & Li, 1992). We compared our results with our previous work on monolingual Koreans,
and found out that KC bilinguals rely on word order as well as animacy; that KC bilinguals make use of
morphology at age 10 as compared with age 5 for monolinguals; and that KC bilingual adults rely on animacy and
word order as well as morphology, while monolingual Korean adults rely solely on morphology for sentence
interpretation. Given that animacy and word order play an important role in the Chinese grammar, our finding
lends support to the backward transfer which Liu, Bates & Li (1992) propose for early bilingualism.
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1. Introduction

Mapping a linguistic form onto its function/role is crucial
in sentence interpretation. Language users should somehow
assign surface strings of sounds to a limited number of
grammatical functions or thematic roles. The linking problem
between form and functionfrole is a crucial part of many
frameworks in both generative grammar and functionalist
theories.

In the generative tradition, linking is expressed by rules or
principles; e.g. the theta criterion in GB (1] (cf. theta-checking
[2]); correspondence rules in conceptual semantics [3-5}; the
functional schemata in LFG [6]; and the HPSG syn-sem
attribute  value matrices [7]. Language development is
characterized as the presence or absence of rules or principles.
One implication of this view is the continuity hypothesis
(=CH): once a child gets a cormect rule, (s)he continues to
maintain the rule as aduits (cf. [8], esp. part IM).D
Monolingual adult English speakers rely on word order to
identify the subject/actor of a sentence [8]. According to CH,
once English speaking children leam to use word order for
sentence interpretation, they continue to maintain the rule as
adults. The target grammar for word order may be expressed
by the head-first/final parameter [1], or correspondence rules
among independent representational levels of grammar [3-6).
Language development is characterized as the presence or
absence of rules/principles.

On the other hand, functionalists often view linking as
part of the heuristics in our general cognitive capability to
maximize the efficiency of language processing [13]. In the
heuristics-based linking, language users who have to figure
out which string of sounds is the subject or the actor of a
sentence rely on cognitive strategies. They sometimes use
the animacy strategy, assuming that an animate NP is the
subjectfactor of the sentence. They may consider the linearly
first NP as the subject/actor of the sentence following the
word order strategy. They may look at morphological case

1) CH in this paper is similar to, but not exactly the same as
either the strong continuity hypothesis (=SCH; [9], {10]) or
the weak continuity hypothesis (=WCH; {11}, [12]). Like SCH
and WCH, CH views the adult grammar on a continuum of
the child grammar. Unlike SCH and WCH, CH does not
have much to say about the inventory of lexical and
functional categories provided by UG. Rather, CH is a
specific proposal on the development of a rule system. In this
sense, CH is closer to what Kilbomn [8] dubbed the
competence-based theory of acquisition.

or verb agreement to correctly assign function/role to surface
forms.

Earlier studies in the functionalist tradition have
discovered that different languages adopt different strategies
for linking between form and function/role. English listeners
heavily rely on word order for sentence comprehension,
while Italians make overwhelming use of agreement and
animacy [14). Chinese speakers, on the other hand, use an
animacy-based strategy [15]. Lee, Jun & Park [16] show that
Korean speakers rely solely on morphological case in the
presence of overt case-markers to figure out comrect linking
between form and functionfrole. These studies have adopted
the classical design, where subjects are presented with both
sensical and nonsensical semtences with two-place action
verbs, and then asked to pick out the subjectfactor of each
sentence [17-18].

The functionalist approaches to language processing imply the
gradual development of processing strategies, ie. the gradual
development hypothesis (=GDH). In GDH, children’s processing
strategies either persist or change in the adult grammar?
Monolingual adult English speakers may not have used the word
onder strategy since childhood; monolingual Italian speakers may
have used something other than agreement in their childhood,
and monolingual Chinese speakers may have used something
other than animacy when young. Language development is
characterized as efforts to facilitate sentence processing using
cognitive strategies regardless of the acquisition of the target
grammar. One question immediately arises: which view is more
plausible between CH and GDH?3) In this paper, we provide

2) GDH differs from Borer and Wexler’s [19) maturation hypothesis
(=MH), in that MH lies in the tradition of the competence-based
view of language, whereas GDH takes the performance-based
perspective of language. In MH, certain rules/principles become
accessible only after children’s language reaches some
maturational stages; hence, the language faculty per se is
characterized by the presencefabsence of rules/principles. On the
other hand, in GDH, the language faculty allows various
processing strategies for certain developmental steps; for instance,
the animacy strategy at age 4 is replaced by the morphology
strategy at age 5.

3) An anonymous reviewer points out that the comparison between
CH and GDH is not appropriate, in that CH, as a
competence-based theory, makes predictions only about
competence without much regard for performance. Chomsky's
[20] original intent was to restrict the theoretical concem only
to the knowledge of language, i.e. competence. Notice, however,
that it is this restricted concern of language that makes many
influential linguists believe that Chomsky is on the wrong track.
Jackendoff [5] convincingly argues that a theory that can
explain both competence and performance is far better than a
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experimental evidence for the strategy-based linking; ie.
children adopt linking strategies that are available under their
limited language proficiency.

Researchers are also interested in a developmental issue
with bilingual speakers, since different default strategies of
two languages may crash or interrupt with each other for
bilinguals. L1 strategies sometimes override L2 strategies
(forward transfer), or 12 strategies override L1 strategies
(backward transfer). It is possible to have two discrete sets
of strategies for L1 and 12 (differentiation). It may be the
case that L1 and L2 strategies are mixed into a third
unknown set of strategies (amalgamation).

In this paper, we report the backward transfer effect with
166 Korean-Chinese (=KC) bilingual speakers at various age
groups (from age 3 to adulf), who were exposed to L2 (ie.
Chinese) before age 4. Our result supports Liu, Bates & Li’s
[18] thesis that early bilinguals show backward transfer. Liu,
Bates & Li’s [18] outstanding work has been done with
adult speakers, and it was hard to find an overall
developmental profile of how the competition of different
strategies results in the end state, i.e. the backward transfer,
for adult speakers. In our study, we tested subjects of all age
groups, so we could address the developmental issue better
than Liu, Bates & Li.

The paper has the following organization. Section 2
briefly sums up earlier works on the mapping problem.
Section 3 presents four hypotheses about the interaction
between L1 and L2 grammars for bilinguals, and sums up
earlier works on the issue. Section 4 presents the test design
and results of our current study. Section S is the discussion
of our experiment results, and section 6 is the summary and
conclusion.

2. Performance-Based Works on the
Mapping Problem

While generative theories characterize language in terms

competence theory that has nothing to say about processing.
Furthermore, it is not only functionalist theories [21-24] that are
to blame for connecting competence and processing; generative
theories like conceptual semantics [3-4], LFG [6], and HPSG [7]
all address processing issues of grammar. In shor, a
competence grammar that cannot explain processing is not
justified as much as it was in 1965 (i.e. Chomsky’s [20]
Aspects of the Theory of Syntax); and there are a number of
generative theories that concemn about processing and esp.
psychological reality in the field.

of the presence or absence of domain-specific rules,
functionalist or performance models tend to view language
within a larger frame of general cognition. Performance
models are particularly efficient in accounting for children’s
gradual development of linguistic knowledge. During the last
decade, children’s strategic interpretation of sentences has
received much attention cross-linguistically [8, 14, 17-18,
25-26]. These studies emphasize language performance on
the basis of processing cues and the competition among
valid cues; the presence or absence of a particular rule plays
a relatively insignificant role in these approaches unlike
competence-based works (cf. [8]).

Most functionalist works on the sentence interpretation
strategy, ie. the mapping problem between form and
function/role, have adopted the experimental design in which
subjects are presented with both sensical and nonsensical
sentences containing two nouns plus one transitive verb, and
are asked to identify the actor (or subject) of the sentence
[17-18]4 For instance, an English speaker hears an
ungrammatical sentence The pencils is kissing the elephant,
followed by a question Who did the action of kissing? The
use of nonsensical sentences, according to Liu, Bates & Li
[18], is analogous with the use of visual illusion in the
vision literature.

The target sentence contains at least three types of cues to
assign a linguistic form to the appropriate functionfrole. First,
the word order cue tells that the first NP pencils is the
subject/actor of the sentence, since it is linearly first. Second,
the animacy cue tells that the second NP elephant should be
the subject/actor of the sentence, since it is animate. Finally,
the morpho-syntactic agreement cue as shown by the 3rd
person singular be, ie. is, shows that the first NP pencils
must not be the subject/actor of the sentence.

These cues compete each other to determine the
form-function mapping in a sentence. The competition is
resolved differently from language to language. Most English
speakers pick out pencils as the subjectfactor of the sentence,
which suggests that English speakers tend to adopt the word
order strategy for sentence comprehension. On the other

4) There is a potential problem in assuming that the actor is
equivalent to the subject of the sentence: thematic roles are
not in one-to-one correspondence with grammatical functions
(cf. [27]). Fortunately, the potential problem does not arise in
the experimental design above, in that researchers use
two-place action verbs, where the actor role consistently
corresponds to the subject of the sentence.



24 3 QA ekE) =72 A 14 A 45

hand, Italian speakers make overwhelming use of agreement
and animacy [14]. Chinese speakers use an animacy-based
strategy to figure out the function/role of an NP [15].
Languages share such surface cues as animacy, word order,
and morphology. The cue validity varies cross-linguistically.

3. Sentence Processing and Bilingualism

Lee, Jun & Park [16] did an experimental study of
sentence processing strategies with 86 monolingual Korean
speakers at all age groups. What we found is that children at
age 3 use the animacy strategy with some word order effect;
that morphology comes into play at age 5; that adolescents
at age 10 use mixed strategies of morphology, animacy, and
word order; and that adults after 20 resort solely to
morphology in the presence of case-markers. Our previous
study with monolingual speakers clearly supports the gradual
development view, in that language development is not
characterized as the presence or absence of rules. Rather,
children try to maximize the efficiency of language
processing by relying on interpretation strategies available
under their limited language capacity.

Chinese is a language which lacks in morpho-syntactic
device to mark the function/meaning for a form. Earlier
works on Chinese show that animacy or word order is
particularly important for linking. Miao [28], Miao et al
{15}, and Liu, Bates & Li [18] consistently report that
Chinese subjects heavily rely on the animacy cue to interpret
Chinese sentences.S)

In the present stmdy, we focus on the sentence
interpretation strategy of Korean-Chinese bilingual speakers.
As in our previous study with monolingual Koreans, we aim
to understand how Korean-Chinese bilinguals assign
function/role to surface forms in the real-time processing of
language.

Bilingual speakers are placed in two-language settings.
Researchers have proposed at least four hypotheses of
bilingual language performance [13, 17, 30-31].

(1) Four hypotheses of bilingual language processing:
a. Differentiation: Strategies appropriate for the second

5) The role of word order varies from study to study. Miao [28]
and Chen et al. [29] observe no significant effect of the word
order cue in Chinese, whereas Miao et al. [15] report
significant roles for both animacy and word order.

language (L.2) are acquired and applied exclusively
in the context of L2 (ie. the bilingual behaves
essentially as a monolingual in each language);

b. Forward transfer: Strategies appropriate for the first
language (L1) are applied, perhaps inappropriately,
to the second language (L2);

c. Backward transfer: L2 strategies that have been
learned and applied to L2 come to supplant L1
strategies; and

d. Amalgamation: New stratigies may be adopted in
the course of L2 leamning and become assimilated
into one amalgamated set that is applied to
processing in both languages.

(18, 929

Differentiation is ideal, but hard to find. Most earlier
studies on the sentence processing strategy report forward
transfer [25,- 30-33]; Vaid & Pandit [34] report the
amalgamation effect with some of their Hindi-English
bilingual subjects.®) Backward transfer - the interruption of
the L2 strategies into the L1 strategies — was first reported
by Liu, Bates & Li [18] for Chinese-English bilinguals
depending upon their age of exposure to L2: speakers
exposed to L2 before age 4 or between 12 and 16 display a
strong backward transfer effect.

Given that Korean makes extensive use of the
morpho-syntactic cue whereas Chinese relies on animacy or
word order, we expect some transfer or interruption of
strategies between the two languages among Korean-Chinese
bilinguals. To this end, we have modified and replicated Liu,
Bates & Li's [18] experimental design with 189
Korean-Chinese bilinguals (75 males and 91 females) in
vatious age groups to see the validity of different cues.
Unlike many earlier studies with languages like English,
Italian, and Chinese which tested only adult subjects to see
the end effect of the strategy transfer, we tested virtually all
age groups from children to adults. This way, we could not
only find out the interaction between L1 and 1.2 strategies in
adult grammar, but also the role of strategy in the overall
language development for bilingual speakers.

6) Vaid & Pandit also report 5 cases of differentiation.
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4. Present Study

4.1. Subjects

We tested 189 Korean-Chinese bilinguals (75 males and
91 females) in Yanji (§9¥1) autonomous Korean community
in China. Yanji is particulary useful for our purpose, since
Koreans (ie. 24%) make 39 % of the local population as
of year 2003 {35]. Yanji area is what we call a Korea in
China; members of the Korean commwmity are raised as
bilinguals of Korean (1) and Chinese (L2); and they are
exposed to Chinese through such various sources as mass
media, nurseries, kindergartens, etc. before age 4. Despite
half a century long history of the Korean immigration into
the area, members of the Yanji Korean community preserve
the Korean culture and language well, and makes the entire
community a natural habitat of ideal bilinguals [35].

<Table 1> summarizes the number of subjects in each age
group with the mean and standard deviation of their ages.
None of our subjects reportedly have language impairment or
intellectual deficits.

<Table 1> Subjects of the study:?

Actual Range| Mean | SD
Age Grou,
5 i ;M M | M N

Age 3 2;05-4;00 3,06 0,04 | 49
sinewls| A4 | 401411 | 406 | 003 | 31
(Korean- Age 5 004 | 39
Chinese) | e 10 | o11Y |100Y| 6Y | 4

5;01-7;00 5,06

Adults 1724 Y 1200Y([11Y] 30

4.2. Procedure and Material

The design of the experiment is simple: subjects listened
to a sentence carefully, and chose the subject/actor of the
sentence by responding to the experimenter’s question Who
did the action? Target sentences were all stated in the past

7) For age 3 group, only 1 child was 2;05, and the other 48
children were over 3;,00. For age 5 group, only 1 child was
7,00, and the other 38 children were under 6;00. For adults
group, one subject was 17 years old, and the other 29 were
over 19 years old. These outliars were included in each age
group, since there was no significant difference between each
of these outliars and the age group (s)he belongs to. The
mean and the standard deviation columns also show that there
were not many outliars in each age group.

tense, and composed of two nouns and one transitive verb
randomly selected from the word list in (2)

(2) a. Animate nouns:

enni ’girl’, oppa 'boy’, khokkili 'elephant’, komtoli
*bear’, kkulkkuli ‘pig’, kangaci ‘dog’, thokki
’rabbit’, songaci ’calf’, koyangi ’cat’

b. Inanimate nouns:
uyca ’chair’, yenphil ’pencil’, chayksang ‘'desk’,
phwingsen 'baloon’, panana ‘banana’, sakwa
"apple’, kong ’ball’

c. Verbs:
kkaymulta 'to bite’, mekta 'to eat’, milta 'to push’,
ttaylita ’to beat’, pota ’to see’, capta 'to catch,
hold’, tencita ’to throw’

All the verbs in (2c) were excerpted from S-H Lee’s [36]
list of the verbs that more than 50 % of two-year-old
Korean children use in their voluntary speech according to
their parental reports.

Target sentences include both sensical and nonsensical
ones, as shown in (3).

(3) a. thokki-ka  kangaci-lul cap-ass-e-yo
Tabbit-NOM puppy-ACC hold-Pst-Dec-Hon
nwu-ka cap-ass-ci-yo?
who held-Q-Hon
’A rabbit held a puppy (by the hand, etc.). Who
did the holding action?’

b. yenphil-i  songaci-lul ttayli-ess-e-yo
pencil-NOM calf-ACC  beat-Pst-Dec-Hon
nwu-ka ttali-ess-ci-yo?
who  beated-Q-Hon
'A pencil beated/hit a calf. Who did the beating
action?’

In our experimental design, three cues were introduced:
animacy, morphological case, and word order. Following
previous studies [8, 14, 18], we varied animacy in three
dimensions: Animate NP followed by Animate NP (=AA);
Animate NP followed by Inanimate NP (=Al); and Inanimate
NP followed by Animate NP (=IA). Morphological case
defines two case frames: NOM-ACC (=NA), and ACC-NOM
(=AN). Three types of animacy plus two case frames define
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six types of test sentences in (4).9)

(4) . AAVYNA: Animate-NOM Animate-ACC Verb
thokki-ka  kangaci-lul cap-ass-e-yo
rabbit-NOM puppy-ACC held

II. AAVAN: Animate-ACC Animate-NOM Verb
komtoli-lul kkulkkuli-ka kkaymul-ess-e-yo
bear-ACC pig-NOM  bit

IIl. AIVNA: Animate-NOM Inanimate-ACC Verb
komtoli-ka yenphil-ul mek-ess-e-yo
bear-NOM pencil-ACC ate’

IV. AIVAN: Animate-ACC Inanimate-NOM Verb
thokki-lul uyca-ka  mil-ess-e-yo
rabbit-ACC chair-NOM pushed

V. JAVNA: Inanimate-NOM Animate-ACC Verb

yenphil-i  songaci-lul ttayli-ess-e-yo
pencil-NOM calf-ACC  beated

VI. JAVAN: Inanimate-ACC Animate-NOM Verb
uyca-lul  khokkili-ka  kkaymul-ess-e-yo
chair-ACC elephant-NOM bit

Three sentences were made for each type in (4), so each
subject was asked exactly 18 questions.

Unlike in previous studies mostly with Indo-European
languages, we did not vary the word order in our
experiment. We simply used one fixed word order, namely
NP-NP-V. We did not control word orders like NP-V-NP,
and V-NP-NP, because such word orders generate far more
unnatural sentences in Korean than in most Indo-European

languages.

4.3. Results

One interesting assumption of earlier studies of this sort is
that percent correct has no meaning, since we are dealing
with nonsense sentences as well as sensical ones. Following
Bates & MacWhinney [14], researchers coded subjects’
responses into a dependent variable percent choice of the
first noun as agent. In this method, a score of 1 means that
the subject always chooses the first noun as the agent of the
sentence; a score of 0 means that the subject always chooses
the second noun as the agent of the sentence; and a score of

8) The labels for sentence types in (4) are somewhat confusing:
the first two letters on the lefthand side of V{erb) refer w
the animacy frame, and the last two letters on the righthand
side of V refer to the case frame.

0.5 indicates that the subject performs at chance level.

On the contrary, we found that percent correct can have
some meaning even for nonsense sentences in our restricted
already shown that
motphological case is the most reliable cue to identify the

experimental design. We have

function/role of an NP in the monolingual Korean grammar
[16]. The word order plays a role only when case
morphology is absent. Crucially, all the test sentences in our
experiment have overt case-markers, and monolingual
Korean adults, i.e. our controls, unanimously pick out
nominative-marked NPs as the subject/actor of the sentence,
So we coded our subjects’ responses into a dependent
variable percent correct, and found out a neat correlation
between the response patterns and the age variable. We also
coded the subjects’ responses into percent choice of the first
noun as agent following Bates & MacWhinney’s [14]
methodology. The result was almost the same as coding into
the variable - percent correct, but a little bit more
complicated.

We gave our subjects a score of 1 whenever they choose
the nominative-marked NP as agent, and a score of O
whenever they fail to choose the nominative-marked NP as
agent. <Table 2> summarizes the mean scores for each

sentence type with respect to age groups.%)

<Table 2> Mean of Percent Correct for sentence types:

Age L L | m ||V |w

Group AAVNA | AAVAN | AIVNA | AIVAN | IAVNA [ IAVAN

Age 3131} 6l 45 71 13 33 65

Age 427 72 36 84 25 46 | 12

Bi

Age 51 38 71 37 89 17 56 74
o) i

Age 10] 40} 96 45 9 | 47 8 | 8

Adults | 30 93 60 % | 67 84 | 93

9) Notice that the numbers of subjects (i.e N) in <Table 2> are
smaller than in <Table 1> especially for children under age
S5: eighteen children at age 3, four at age 4, and one at age
5 could not respond to most of the questions. <Table 2>
shows the descriptive statistics after excluding these 23
children from the analysis. In our earlier study with 86
monolingual Koreans, only four children under age 5 were
excluded from the analysis. Granting that the total number of
monolingual Koreans is about half the number of bilingual
subjects (ie. 86 vs. 166), 23 exclusions need some
explanation. See 5.1 and Footnote 10 for a possible account.
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5. Discussion

5.1. Animacy vs. Word order
Sentence types II, IV, V, and VI can be categorized in
terms of what we call expected scores of animacy and word

order. Expected scores are simply the particular score we -

expect a subject to get in case the subject uses either one of
the animacy or the word order strategies. So, for instance,
with the sentence type “V. IAVNA”, subjects would make
incorrect responses in case they followed only the animacy
strategy, since the animate noun in this sentence type is
marked accusative. On the other hand, subjects would make
correct responses in case they followed only the word order
strategy, since the linearly first NP is marked nominative in
this sentence type. <Table 3> summarizes the four sentence
types with reference to expected scores.

<Table 3> Animacy vs. word order with reference to expected
scores

Animacy
Expected Score = | Expected Score =
Word Order 0 (Incorrect) 1 (Correct)
Expected Score =
IV. AIVAN VI. IAVAN
0 (Incorrect)
Expected S =
poctee Seore V. IAVNA . AIVNA
1 (Correct)

<Table 4> compares Korean-Chinese bilingual speakers

<Table 4> Mean of Percent Correct by speaker types

with monolingual Koreans in terms of the mean of percent
correct for each sentence type in <Table 3>. The mean
scores for monolingual Koreans come from Lee, Jun & Park
[16}.

First, for the sentence type “VI. IAVAN”, only the

" expected score for animacy is 1. Bilingual children under

age 5 did relatively well in spite of the scrambled subject
position; the differences among 65, 72, and 74 are not
significant (Games-Howellyow noe, p=.907 & p=.730 for the
differences between age 3 and 4, and between age 3 and §
respectively). One way ANOVA reveals that there is a
significant age difference in this type (F(4, 161)=5.519,
p=.000); the difference between adolescents and adults is not
significant (p=.286). Therefore, the significant effect is due
to the difference between under age 5 and over age 10. The
fact that children under age 5 did relatively well shows that
the animacy strategy is available under their limited
linguistic knowledge. The fact that adolescents and adults
did far better than children shows that they make use of
morphology as well, since the expected score for word order
is 0 in this type. This finding is contrasted with our previous
finding with monolingual Koreans: monolingual Koreans
performed well at all age levels. We interpreted this as a
strong animacy effect under age 5, and a joint effect of
animacy and morphology after adolescence [16].

Secondly, for the sentence type “V. JAVNA®, only the
expected score for word order is 1. There is a significant
age difference among subjects (F(4, 161)=26.097, p=.000).
Post hoc tests reveal that the differences between age 3 and

Expected Scores S Age Group
peaker Type
Animacy Word Order 3 4 5 10 Adults
KC Biling 13 25 17 47 67
IV. AIVAN 0 0
K Mono 22 17 33 60 100
KC Biling 33 46 56 89 84
V. JAVNA 0 1
K Mono 36 48 80 93 100
KC Biling 65 72 74 83 93
VL. IAVAN i 0
K Mono 91 88 90 97 99
KC Biling 71 84 89 98 98
HI. AIVNA 1 1
K Mono 91 95 100 100 100
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4, and between age 4 and 5 are not significant (p=.430 &
.553 respectively); and that the differences between age 35
and 10 or above are very significant (p=.000 & .005
respectively). Here, we see a weak word order effect plus
some morphology effect after adolescence. Bilinguals do not
behave much differently from monolinguals under age 4.
Interestingly, however, monolinguals did far better at age 5,
and also after adolescence. We interpret this as an important
sign that bilinguals do not have exactly the same grammar
as monolinguals. In other words, Korean-Chinese bilinguals
somehow grasp the morphology strategy, but they still do
not reach the point of perfection of monolingual Korean
speakers.

Thirdly, subjects’ performances became much worse with
"TV. ATIVAN" than "V. JAVNA". For the type "IV. AIVAN",
neither animacy nor word order is available to the subjects.
They have to rely soly on morphology. The prediction is that
bilingual speakers will do better after adolescence than under
age 5; and that monolingual speakers after adolescence will
go through dramatic improvement since they make use of
the morphology cue skillfully. The prediction is nicely
confirmed by the actual data: for bilinguals, there is a
significant age effect for “IV. AIVAN" (F4, 161)=17.613,
p=.000), but the differences between age 3 and 4, and
between age 3 and 5 are not significant (p=.398 & .963
respectively); and for monolinguals, there is a significant
difference among age groups (F(4, 77)=31.85, p=.000), but
post hoc analyses show that the differences among ages 3, 4,
and 5 are not significant.

Finally, look at the sentence type "IIl. ATVNA". When the
expected scores for both animacy and word order are |,
subjects perform generally well at all age groups.
Monolingual speakers are not interesting: their performance
is perfect. Bilingual speakers also do very well for all age
groups, but there is a significant difference among age
groups as well (F(4, 161)=9.345, p=.000). The difference is
due to the split between under age 4 and over age S: there
is no significant difference between age 3 and age 4
(p=.137), but a very significant difference between age 3 and
age 5 or above (p=.003 & .000 respectively).

Two questions immediately arise. Why could the bilingual
children under age 4 not perform as well as the children
over age 5 in “IIl. ATVNA”", in that both animacy and word
order conspire to tell them which NP is the subjectfactor of

the sentence? How could the bilingual speakers at age 5 and
above perform as well as monolinguals, given that bilinguals
cannot make use of the morphology cue as well as
monolinguals? Our working hypothesis for the first question
is that bilingual children, although both animacy and word
order are available to them, cannot make use of these cues
for a particular language with desired agility.!® Given that
previous crosslinguistic studies on language acquisition have
reported children’s wide use of animacy and word order at
early ages [37], it is not clear why our bilingual subjects
could not use processing cues as well as monolingual
children. We leave this question for our future research.

The second question is more interesting. Unlike
monolingual Koreans, Korean-Chinese bilinguals cannot
make use of morphology dexterously. Nevertheless, for the
sentence type “III. AIVNA”, bilinguals perform as well as
monolinguals. This is because "III. AIVNA” is the type
where both animacy and word order conspire to pick out the
correct subject/actor of a sentence. This strongly suggests
that Korean-Chinese bilinguals mix the animacy and possibly
word order strategies with the morphology strategy. (5)
presents the summary of our finding so far.!D

(5) Sentence interpretation strategy for Korean-Chinese
bilinguals:

a. Children strongly resort to the animacy strategy to
identify the actor/subject of a sentence at very early
ages;

b. Children use the word order strategy to identify the
actor/subject of a sentence at very early ages, but
the effect is smaller than animacy;,

c. Adolescents and adults make use of the

10) This explains why there are far more invalid subjects (i.e.

exclusions) with bilinguals than with monolinguals under age 5.
11) For monolingual Koreans, Lee, Jun & Park [16] suggest the

following strategies:

a. Children strongly resort to the animacy strategy to identify

the actor/subject of a sentence at very early ages;

b. Children use the word order strategy to identify the
actorfsubject of a sentence at very early ages, but the
effect is much smaller than animacy;

¢. Children over age 5 seem to make use of the morphology
cue to identify the actor/subject of a sentence;

d  Adolescents make more use of the morpho-syntactic
information, but they rely on such other strategies as
animacy and word order as well; and
Adults make exclusive use of the morpho-syntactic
information to assign functionjrole to surface forms,

I
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<Table 5> Mean of Percent Correct for two animate NPs

Expected Scores Age Group
Speaker Type
Animacy Word Order 3 4 5 10 Adults
KC Biling 61 72 7 9% 93
1. AAVNA 0.5 1
K Mono 73 74 90 97 9
KC Biling 45 36 37 45 60
II. AAVAN 0.5 0
K Mono 36 45 43 50 100

morpho-syntactic information, but they rely on their
earlier strategies like animacy and word order as
well; and

d. Adults never get to the point where they can rely
solely on morphology like monolingual Koreans

5.2. Two Animate NPs

We see an interesting morphology effect in “I. AAVNA”
and “II. AAVAN". In these sentence types, we have two
animate NPs. If animacy were the only determining factor,
subjects would perform at chance levels, simply because
both arguments are animate. <Table 5> sums up the percent
correct for bilinguals as compared with monolinguals in Lee,
Jun & Park [17].

Korean-Chinese bilinguals did far better for “I. AAVNA”
than for “I. AAVAN” at all age groups. For “I. AAVNA”,
there is a significant age difference (F(4, 161)=12.091,
p=.000); but post hoc analyses show that the difference is
due to the difference between children under age 5 and
adolescentsfadults (p=.71, between ages 3 and 5; p=.000,
between ages 5 and 10). Notice that the first NP for this
word order is marked nominative, the word order strategy
allows the children to pick out the comect NP as the
subjectfactor of the sentence. Adolescents and adults almost
always pick out the correct subject/actor of the sentence,
since they make use of the morphology strategy. In (5), we
suggested that adolescents and adults make use of word
order as well as morphology. In this sentence type, the word
order and morphology conspire to pick out the first NP as
the subject/actor of the sentence, which explains the
bilingual speakers’ high rate of correct responses. The
overall pattern of bilinguals is similar to that of
monolinguals except that the morphology effect comes into
play at age 10 for bilinguals, and at age 5 for monolinguals

(cf. [16]), which is consistent with our generalizations in (5).
For ". AAVAN", however, word order does not tell
much about the linking problem: the linearly first NP is
marked accusative. We find a small significant age
difference for this sentence type (F(4, 161)=2.884, p=.024).
But post hoc analyses reveal that this difference is almost
negligible: the significant effect is just due to the difference
between age 5 and adults (p=.036); even the difference
between age 4 and adults is not significant (p=.052). This
strongly supports the generalizations in (5) that
Korean-Chinese bilingual adults rely on word order and
animacy as well as morphology unlike Korean monolinguals.
On the contrary, Korean monolingual adults never fail to
pick out the correct subject/actor of the sentence, a telling
difference between monolinguals and bilinguals (cf. [16]).

6. Summary and Conclusion

Two questions were raised in the beginning: the continuity
hypothesis vs. the gradual development hypothesis; and the
strategy transfer in bilingual language development. Our
previous study with monolinguals {16] supports the gradual
development hypothesis; ie. language users rely on
processing strategies that are available under their limited
language capacity. Our current study provides evidence for
the gradual development hypothesis along the same line.
Bilinguals do not just sit back and wait until they master a
certain rule or principle of a target grammar. Their language
performance cannot be explained by simply assuming the
presence or absence of rules. Rather, bilinguals actively
participate in construing a sentence with various heuristics
with their incomplete grammar. Various cues like animacy,
word order, and morphology compete with one another for
bilinguals to make a best guess for a given sentence.



30 T x| 8tE +FA A 14 A 4%

Moreover, bilinguals never reach the point of perfection
for a target grammar. This would be a mystery under the
competence-based view of grammar: How could we explain
the 70 % correct responses in case a certain rule were
present or absent? Under the performance-based view of
grammar, 70 % correct responses is a natural consequence of
the interaction among various cues and cue validities
depending upon age.

As we discussed in section 4, Chinese is a language
where animacy and word order play a more salient role. On
the other hand, morphology is more important for linking
than anything else in Korean [16). As is clear from our
discussion so far, Korean-Chinese bilinguals in our study
clearly show a more salient animacy/word order effect than
monolingual Koreans, This is just the expected result, if the
L2 strategies interrupt the L1 strategies for bilinguals
(backward transfer). In the literature, more forward transfers
have been reported than the backward transfer. To our
knowledge, Liu, Bates & Li's [18] pioneering observation
that speakers exposed to L2 before age 4 have not been
independently motivated by a large-scale study that shows an
overall path of bilingual development. Our study makes a
unique contribution to the developmental issue, in that we
studied Korean-Chinese bilingual subjects at all age groups,
and could provide a general picture of language development
showing how backward transfer could occur throughout the
entire stages of bilingual development.
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