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中 文 摘 要 ： 句法啟動、漢語、學習、學齡前兒童
中 文 關 鍵 詞 ： 本計畫執行兩個測試是否漢語五歲兒童會因為漢語主動賓句與把字
句內部組成結構不同，而有不同程度的句法啟動的研究。研究一探
究孩童在聽到啟動句後立即產出的語句而研究二探究孩童在聽到啟
動句之後的一個星期，才讓他們產出語句。研究結果指出，不同的
組成結構的確造成了五歲孩童立即產出的不同，然而這樣的差異卻
在一個星期後消失，雖然強韌的啟動效果依然存在。本研究結果指
出，漢語五歲孩童顯性地運用環境中的訊息調解他們的產出
英 文 摘 要 ： Two studies were undertaken to investigate how Mandarinspeaking tfive-year-old children would exhibit different
types of structural priming with the SVO-ba (SbaOV)
alternation. The results of Study 1 found that these
preschoolers exhibited abstract structural priming with the
SVO-ba alternation regardless of complement types. The
results of Study 2 showed that they exhibited abstract
cumulative structural priming effects of similar magnitude
regardless of a one-day intervention for their target
descriptions. However, the frequency effects of baconstruction was present in the immediate condition rather
than in the one-day delayed condition. These results
suggest that children can employ an abstract syntactic
representation to adapt to input changes.
英 文 關 鍵 詞 ： structural priming; Mandarin; learning; preschoolers

Two studies were undertaken to investigate how Mandarin-speaking t ㄑ
five-year-old children would exhibit different types of structural priming with
the SVO-ba (SbaOV) alternation. The results of Study 1 found that these
preschoolers exhibited abstract structural priming with the SVO-ba alternation
regardless of complement types. The results of Study 2 showed that they
exhibited abstract cumulative structural priming effects of similar magnitude
regardless of a one-day intervention for their target descriptions. However, the
frequency effects of ba-construction was present in the immediate condition
rather than in the one-day delayed condition. These results suggest that
children can employ an abstract syntactic representation to adapt to input
changes.

Keywords: structural priming; Mandarin; learning; preschoolers

Introduction

One of the essential issues in language acquisition is how children employ the

acquired abstract syntactic representation to produce language and how this abstract

representation interacts with exposure to an input. Of issue is also whether this
adaptation may change with age.

To tackle this issue, researchers have used structural priming to track children’s
performance across different ages. With respect to production, structural priming
refers to the increase in the probability of producing a recently encountered syntactic
structure (Bock, 1986; Chang, Dell, & Bock, 2006; Ferreira & Bock, 2006; Jaeger &
Snider, 2013; Pickering & Branigan, 1998; Pickering & Ferreira, 2008). For example,
after comprehending a prepositional dative sentence (e.g., The pitcher sent a ball to
the batter), a child is likely to produce a prepositional dative sentence again when he
encounters an event during which an agent transfers something to a recipient or
beneficiary. The previously encountered structure in “The pitcher sent a ball to the
batter” is known as the prime, and the subsequent content, which is examined for
effects due to exposure to the prime, is called the target. This issue has been studied
almost exclusively by exploring the extent to which the production of a single prime
sentence affects the production of a single target sentence during language acquisition
(Messenger, Branigan, & McLean, 2011; Messenger, Branigan, McLean, & Sorace,

2012; Peter, Chang, Pine, Blything, & Rowland, 2015; Rowland, Chang, Ambridge,
Pine, & Lieven, 2012). Comparatively little work has been done to understand how
the priming is affected by a given trial where multiple exposures of a single syntactic
structure as primes are administered. In this work, we investigated the effects of
single prime and the cumulative effects of multiple primes of a single syntactic
structure on children’s employment of abstract syntactic representation in production
across ages. The examination of a single prime effect on structural priming is known
as abstract structural priming and that of the cumulative effects is known as abstract
cumulative structural priming.
Messenger et al. (2012) reported that regardless of the arrangements of the
thematic roles of agent-patient, theme-experiencer, or experiencer-theme that are
embedded in the passive structure, three- and four-year-olds exhibited abstract
structural priming at a similar magnitude compared with adults. Messenger et al.
(2011) found that three- and four-year-olds as well as adults produced full passive
sentences after they comprehended a short passive (e.g., The girls are being shocked),
and the children performed in a magnitude similar to adults. The studies by

Messenger and colleagues suggest that at the age of three children demonstrate
abstract syntactic representation. Studies using English dative alternation revealed
findings in addition to abstract structural priming. Rowland et al. (2012) and Peter et
al. (2015) found that young children from the age of three were able to exhibit
abstract structural priming after they comprehended only one prime sentence. These
authors also reported that the effects of abstract structural priming related to verbs,
such as the effects of verb overlap between prime and target and verb bias, grow with
age. The findings above suggested that it should be unnecessary to use a block of
multiple presentations of a single construction type as prime to induce structural
priming in preschoolers such as five-year-olds as Huttenlocher, Vasilyeva, & Shimpi
(2004) did.
To investigate whether abstract structural priming would occur in a language
other than English and how change of input frequency may affect children’s
employment of abstract syntactic representation, which is much less examined in
child language studies, Hsu (2014a) tested the abstract structural priming and abstract

cumulative structural priming of Mandarin-speaking five-year-olds using the
Chinese-specific transitive alternation, namely the SVO-ba alternation in (1) and (2).

(1)

Hema

chueifei

-le

xiao

mao.

SVO structure

‘A hippo blew away a little cat.’
(2)

Hema

ba

xiao

mao chueifei

-le.

ba construction

(SOV)
‘A hippo blew away a little cat.’

Examples (1) and (2) illustrate the simplest type of SVO-ba alternation in
Mandarin. In (1), the SVO sentence consists of the subject Hema ‘hippo’, the verb
compound chueifei ‘blow-fly’, the -le ‘COM(pletion)’, and the object xiaomao ‘little
cat’. In (2), the ba-construction consists of the subject Hema ‘hippo’, the ba ‘BA’,
and the noun phrase following the ba, xiaomao ‘little cat,’ which is typically the
object of the verb (Huang, Li, & Li, 2009). The ba-construction also consists of the
verb compound chueifei ‘blow-fly’ and the -le ‘COM’. The key grammatical

requirements for these two structures to alternate with each other is that both
structures are resultative and perfective, i.e., both have a telic verb or verb compound
with the verbal elements being suffixed with a perfective marker –le (Li & Bowerman,
1998). Both of the constructions have the same thematic role order with the agent first
and the patient second.
In contrast to English, which is considered a subject-prominence language in
which every sentence requires a subject as well as an expletive (the Extended
Projection Principle, the so-called EPP by Chomsky, 1982), Mandarin Chinese is
often categorized as a topic comment language and a pro-drop language, typologically
(Li & Thompson, 1989). A subject prominence language such as English usually does
not have an alternation such as the Chinese SVO-ba alternation because once you
select the subject that is a grammatical role, you need to produce the verb. The
obligatory nature of the presence of all the arguments, which are often followed by
determiners, may facilitate children’s abstract formation of noun category in English
because determiners help them treat subject, object, and indirect object into one
common category.

The syntax of topic comment in Mandarin may lead to higher likelihood of the
presence of the SVO-ba alternation where the latter holds an SOV word order as (2)
shows than that in English. The syntax of the comment part is not determined by the
topic, and therefore, verbs need not be selected as the second element in a sentence. In
addition, verb compounds such as ‘blow-fly’ that Mandarin speakers may not be
aware of such combinations are pervasive in Mandarin Chinese.
Despite these apparent differences, Hsu (2014a) found that Mandarin-speaking
five-year-olds were able to exhibit abstract structural priming with the two
constructions at a similar magnitude not only after they comprehended and produced
the prime sentence but also after they only comprehended the prime sentence. These
results suggest that these two processes have a shared-representation of abstract
syntax (Bock, Dell, Chang, Onishi, 2007). Furthermore, he found that
Mandarin-speaking five-year-olds exhibited abstract cumulative structural priming in
which they exhibited stronger effects with the ba-construction than with the SVO
construction. Evidence in this study suggests that children beginning at the age of five

can employ a shared representation of syntax that can be adapted to changes in input
(Bock & Griffin, 2000; Kaschak, Loney, & Borreggine, 2006; Rowland et al., 2012).
Understanding how abstract syntax develops across typologically-different
languages, such as English and Chinese, is important for theories of language
acquisition. In this study, we examine abstract syntax in Chinese-learning three, four,
and six-year-olds. We examine whether abstract priming changes over these three age
groups. If we find abstract priming in the three-year-old group, which is the age that
English studies have found abstract structural priming (Messenger et al., 2012;
Rowland et al., 2012; Peter et al., 2015), it would suggest that similar abstraction
processes support the development of structures in these typologically-different
languages.
In the following two studies, I presented results that how ba-construction that are
compatible with three types of complements as primes may exert an impact on
structural priming. That is, how prime pairs such as “弟弟把紙撕了”， “弟弟把紙撕
破”， “弟弟把紙撕破了” may exert an impact on structural priming.

Methods

Participants
For Condition 1, 42 five-year-olds (12 boys) who did not participate in the
previous experiment were recruited from 14 kindergartens in Taiwan. The participants’
ages ranged from 4 years 6 months to five years six months with an average age of
70.75 months (SD = 5.26). All participants spoke Mandarin as their dominant
language, and 15 of the three-year-olds, 16 of the four-year-olds, and 17 of the
six-year-olds were Mandarin-Taiwanese bilinguals. For Condition 2, another 24
three-year-olds (12 boys), 24 four-year-olds (11 boys), and 24 six-year-olds (12 boys)
who did not participate in the previous experiments were recruited from 12
kindergartens in Taiwan. Their ages ranged from 2 years11 months to 4 years 6
months for the three- and four-year-olds, with an average age of 38.38 months (SD =
2.10) for the three-year-olds and 48.79 months (SD = 3.58) for the four-year-olds.
Their ages ranged from 5 years 6 months to 6 years 6 months for the six-year-olds,
with an average age of 70.4 months (SD = 3.46). All participants spoke Mandarin as
their dominant language, and 16 of the three-year-olds, 16 of the four-year-olds, and

18 of the six-year-olds were Mandarin-Taiwanese bilinguals. All of these children
interacted with their teachers primarily in Mandarin, both in kindergarten and at home.
The parents of the bilingual children reported in a background questionnaire that their
children interacted with their grandparents in simple Taiwanese and that they had
little difficulty understanding Taiwanese. The children had comparable
socio-economic statuses in that all of their parents were middle-class. All of the
children were quite cooperative, and all of their data are included for analysis.

Materials
Priming structures were manipulated as a between-participants variable. Each
child received both structures including the SVO construction and ba-construction
with fillers interspersed between the SVO and the ba-construction, i.e., a
non-blocking design with fillers. Two lists of the animations were prepared to
counterbalance the study, one of which began with an SVO construction, the so-called
SVO-first list, and the other of which began with a ba-construction, the so-called

ba-first list. Half of the children in each age group received the SVO-first list, and the
other half of the children in each age group received the ba-construction first list.
The animations were created using Adobe Flash Player 9. Half of the 16
animations were described by the experimenter, and the other half were presented to
the children by the experimenter for them to describe. The children’s eight animations
were all compatible with both structures.
Sixteen animations that allowed intransitive descriptions were prepared. Each
animation involved an agent who performed some self-initiated action or an event that
could be described using Mandarin’s intransitive structure. For example, one
intransitive animation showed a cat standing on a chair. These sentences were
interspersed with SVO-ba sentences with the order transitive-intransitive, and these
sentences functioned as fillers.
Two lists of 32 animations (prime + target + filler) for each age group were
constructed to counterbalance the design. Each experimenter’s animation was
preceded by a prime sentence that was paired with a different structure of the same
alternation in one of the two test lists. For example, if a transitive animation was

paired with an SVO construction in List 1, it was paired with a ba-construction in List
2. Half of the children were given List 1 and the other half List 2. List 1 was the
SVO-first list and List 2 was the ba-first list. For each trial, the experimenter uttered a
prime sentence accompanied by a corresponding animation. The child then described
an animation of the same type, which allowed for the alternation. There was a fixed
pairing between the animations and the prime sentences, and the prime sentences
were counterbalanced within the two lists. The intransitive sentence trials were
always followed by a transitive trial, the combination of which acted as a filler trial.
In addition to the test items, four sets of practice trials, which consisted of eight dative
animations, were prepared. These practice trials were prepared so that the children
could “warm up” for the later study.
The teacher allowed the experimenter to use a room in the kindergarten to
interact with the children. The children were tested individually. When the children
entered the room, the experimenter first asked them whether they wanted to play an
animation description game with the experimenter. When they said yes, the
experiment began. The experimenter first familiarized the children with the four sets

of practice trials, i.e., four for the experimenter and four for the children. The
experimenter told the children that they should describe the animations in order. She
asked them to pay attention to her description carefully, i.e., hearing what she
described before describing their own animation. To help the children learn how to
properly describe the animations, in these four trials, the experimenter asked the
children to name the characters in the animation in Mandarin. For example, the
experimenter might ask, zhe shi shei? ‘Who is it?’ or Na zhi yige you shi shei? ‘This
one, who is it?’ Then, she would ask, Zhe yige dongzuo shi sheme? ‘What is this
action called?’, followed by, zhige donghua li fasheng le sheme shi? ‘What happened
in the animation?’ After the children finished describing their animation, the
experimenter continued by describing the next one on her list until all of the practice
trials were described. Then, identical procedures were applied to the test items until
the animations were finished.

Condition 1: immediately after the presentation. The procedures were similar to
those used in Study 1, with some modifications. The experimenter first administered
practice trials to familiarize the children with the procedures. She described four

animations using only one dative construction, either the prepositional dative or the
double object dative consecutively, and then the children described their four
animations consecutively as well. If the children showed any sign of hesitation or
misunderstanding, the experimenter provided them with hints or instruction. After the
familiarization trials, the experimenter described the eight animations using only one
of the priming sentences, either the SVO construction or the ba-construction. The
children were asked not to repeat what the experimenter said but to proceed to
directly describing their own animation until the exhaustion of the list of target
animations with no further input from the experimenter. Half of the children heard the
SVO-construction-only priming sentences, and the other half heard the
ba-construction-only priming sentences.

Condition 2: after a one-day intervention. All of the procedures in this experiment
were identical to those in Condition 1 except the last stage. After the children were
exposed to eight animations of a single structure, either the SVO construction or the
ba-construction, they were told by the experimenter that they would continue this

animation-watching game the next day. The next day, at approximately the same time,
the experimenter came to the kindergarten and showed the eight target animations to
the children who were exposed to the eight prime animations the day before and
asked them to describe the eight target animations without any input from her.

Results
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Fig. 1 Proportions of BA production in the SVO- and BA-priming conditions across
three complement compositions in the immediate presentation
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Fig. 2 Proportions of BA production in the SVO- and BA-priming conditions across
three complement compositions in the one-day delayed presentation

The results suggest that young children may already be able to covertly but not
overtly imitate their interlocutors’ syntactic level of representation and to predict their
interlocutors’ subsequent production (Pickering & Garrod, 2013) so that they can
minimize the expected prediction error experienced and then facilitate efficient

information transfer (Jaeger & Snider, 2013). These demonstrations of abstract
syntactic representation can be adduced to resolve the intensive debates about whether
young children can employ an abstract representation of syntax at an early stage of
language acquisition (Abbot-Smith, Lieven, & Tomasello, 2008; Fisher, 2002;
Gertner & Fisher, 2012; Gertner, Fisher, & Eisengart, 2006; Naigles, 2002; Tomasello,
2000; Yuan & Fisher, 2009; Yuan, Fisher, & Snedeker, 2012). This study examined
slightly younger children compared with those above the age of 3.5 who were tested
in previous studies (Messenger et al., 2012; Rowland et al., 2012; Peter et al., 2015),
which suggests that it may be the structure of the construction that explains the
difference. Gertner and Fisher (2012) have endorsed a structure mapping account that
proposes that toddlers are equipped with innate concepts of a one-to-one unbiased
linking rule, which links the agent to the first NP and the patient to the second NP,
and as long as the agent and patient are identified, a canonical construction is acquired.
The remaining constructions can be acquired through distributional analysis (see a
similar point raised by Pinker, 1989). The mapping between the thematic roles and
grammatical functions in the SVO construction and the ba-construction are canonical

in their sense, and therefore, children tend to benefit more and perform better in this
alternation than in the English active-passive and dative alternations. The results also
indicated that lexically independent structural priming involves a major component of
learning that can interact with input, and therefore, the developed abstraction of
syntax can be adapted to input change. Chang et al. (2006) employed a dual-path
model that was embedded with a language acquisition device that used an error-based
learning algorithm to demonstrate that when a speaker has formed an abstract
representation of syntax, its repetition in the prime changes the weight of organization
of syntactic procedures and leads to structural priming. The mechanism that is subject
to the weight change is also responsible for learning. In other words, structural
priming is a reflection of learning how to adapt in response to changes in input
(Chang, Janciauskas, & Fitz, 2012). As Mandarin-speaking children grow older, their
accumulations of low-frequency ba-constructions increased and they gradually
adjusted their weight less to the feedback to the learning mechanism than their
younger counterparts, leading to a smaller effect of abstract structural priming (when

both types of abstract structural priming tested in this study were considered
simultaneously).

PLAUSIBILITY EXERTS AN
IMPACT ON COMPREHENSION
OF CHINESE TRANSITIVE
CONSTRUCTIONS
3RD INTERNATIONAL MEETING OF THE PSYCHONOMIC
SOCIETY
HSU, DONG-BO
NATIONAL TAIWAN NORMAL UNIVERSITY

INTRODUCTION
• Use of transitive constructions is ubiquitous in our daily
life.

• However, compared to complex sentences, relatively
fewer models are proposed to account for comprehension
of these constructions.

TRANSITIVE CONSTRUCTIONS IN
ENGLISH AND MANDARIN CHINESE
• English
• Mary hit a pen. SVO
• A pen was hit by Mary.
• Mandarin Chinese
• Mali dale yizhi bi.
• Mary hit a-Class pen

Passive

BA- AND BEI-CONSTRUCTIONS
• Mali ba yizhi bi dale.
• Mary BA a-Class pen hit
• ‘Mary hit a pen.’
• Yizhi
bi bei Mali
• A-Class pen BEI Mary
• ‘A pen was hit by Mary.’

Agent-Patient

dale. Patient-Agent
hit

DIFFERENT DEGREES OF TRANSITIVITY THAT
IS ENCODED ON BA- AND BEICONSTRUCTIONS
•

Disposal constructions: the action must be carried out in a
highly transitive state, usually denoting an end point or telicity
to the event of the construction carried out by the two types of
transitive constructions.

•

Adversary construction: it was once proposed that only
adversary patient at the initial position that functions as subject
in the passive can be compatible with this type of construction.

•

For example ? Words were written on the black board.

EARLIER STUDIES IN MANDARIN
CHINESE
•

Almost all studies regarding simple sentence comprehension
were investigated under the Competition Model.

•

Animacy played a great role in comprehension of these
sentences to the extent that Chinese can be considered an
Animacy-based language.

•

For example, A pen hit Mary, Mary hit a pent, A pen Mary hit,
comprehension choices will treat the animate NP as agent
regardless of construction types

RECENT STUDIES IN MANDARIN
CHINESE
• It has shown that frequency and animacy have shown a
minimal role in comprehension of the transitive
constructions: SVO, ba- and bei-constructions. (Chen &
Hsu, 2017; Hsu, 2017)

• This pushed comprehension of Chinese type transitive
construction to a similar path to that with the English type.

FERREIRA’S (2003) GOOD-ENOUGH
REPRESENTATION
• In English, agent-patient representation dominates
comprehension of simple transitive sentences

• Animacy did not play a role.
• However, plausibility played a role.

PLAUSIBILITY EXERTED A ROLE IN NON
AGENT-PATIENT ORDER SENTENCES
• Evaluated against world knowledge
• A dog bit a man. Plausible.
• A man bit a dog. Less plausible or implausible.
• A man was bit by a dog (plausible) < A dog was bit by a
man (implausible).

THE CURRENT STUDY
•

We manipulated the plausibility on only one type of animacy
contrast, the Ani-Ani type due to a difficulty in making the
materials that allow us to balance between the rate of norming
results and IA or AI type of transitive constructions.

•

Then the design will be plausibility (High vs. Low) crossed with
three types of transitive constructions: SVO, ba-construction,
and bei-construction, resulting in 6 sentence types.

METHODOLOGY
• 48 adult participants attended the experiment in a lab
located at National Taiwan Normal University.

• All of the materials used in the experiment were normed
on a 5-point scale. Fewer than 2 is implausible and
greater than 4 is plausible.

PROCEDURE
• They were told to pay their attention to the center of the
screen.

• They heard a sentence from a speaker.
• They were asked who is the doer or who is the receiver.
• Their responses of accuracy were recorded.
• Their reaction time was recorded using E-prime software.

RESULTS I: AGENT CHOICES
• The results are analyzed using logit-mixed models.
• No main effect of construction type.
• A main effect of plausibility.
• An interaction effect of plausibility by construction type.
• Only the passive construction is affected.

RESULT II: RESPONSE TIME, RT
• A main effect of construction type.
• A main effect of plausibility.
• An interaction of the two variables.
• SVO < ba < bei

DISCUSSION
• It is hypothesized that a task such as agent selection is
more towards a probe of linguistic knowledge, though it
may involve metalinguistic judgment.

• On the other hand, RT is used to tackled real-time
processing that may reveal more about the interaction
between linguistic knowledge and world knowledge.

CONCLUSION
• The results suggested that good-enough representation
and plausibility also play a role in comprehension of
transitive constructions in Mandarin Chinese.

• The results also suggested that world knowledge such as
plausibility, transitivity and adversarity encoded on the
constructions may also play a role in comprehension of
these transitive constructions.
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值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）、是否適
合在學術期刊發表或申請專利、主要發現（簡要敘述成果是否具有政策應用參考
價值及具影響公共利益之重大發現）或其他有關價值等，作一綜合評估。
1. 請就研究內容與原計畫相符程度、達成預期目標情況作一綜合評估
■達成目標
□未達成目標（請說明，以100字為限）
□實驗失敗
□因故實驗中斷
□其他原因
說明：
2. 研究成果在學術期刊發表或申請專利等情形（請於其他欄註明專利及技轉之證
號、合約、申請及洽談等詳細資訊）
論文：□已發表 □未發表之文稿 ■撰寫中 □無
專利：□已獲得 □申請中 ■無
技轉：□已技轉 □洽談中 ■無
其他：（以200字為限）
此研究成果將在2018年11月至美國路易西安那紐奧良市的Psychonomic
Society 2018 Annual Meeting發表。發表之後，預計在一年內撰稿完成，投
稿至國際SSCI期刊發表。
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價值
（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性，以500字
為限）
應該是世界上第一個運用句法內在結構探究句法啟動效果的研究。因為英語為
基的語言不像把字句般允許三種不同結構之轉換。
4. 主要發現
本研究具有政策應用參考價值：■否 □是，建議提供機關
（勾選「是」者，請列舉建議可提供施政參考之業務主管機關）
本研究具影響公共利益之重大發現：□否 □是
說明：（以150字為限）

