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1. Introduction
This paper investigates the subject-object asymmetry in the L1 acquisition
of wh-argument questions in Mandarin Chinese in terms of the Intervention
Effect.
The Intervention Effect (henceforth, IE) is triggered when the moved
element crosses over another intervening element sharing some morphosyntactic features (e.g., Rizzi, 1990, 2004; Starke, 2001). For instance, consider
the following example:
(1) * What do you wonder who could buy ____?
[+Q]
[+Q]

The wh-element in the object position what bearing a quantificational feature
[+Q] moves across another wh-element in the subject position who carrying the
same quantificational feature [+Q], and this gives rise to IE in (1). As a result,
the sentence is ungrammatical for adults.
IE has been thoroughly explored in formal syntax to account for weakisland phenomena in adult grammar (see Rizzi, 2013, Szabolcsi, 2005, for an
overview). Recently it has also been appealed to in the study of language
acquisition in typically developing and specifically language-impaired children
(see Belletti & Rizzi, 2012, Friedmann et al., 2021, Grillo et al., 2008, Rizzi,
2018, for an overview), in attempts to explain the subject-object asymmetry in
the acquisition of movement dependencies, including wh-questions, relatives,
topicalizations, sluicing, clefts, and so forth (e.g., Belletti et al., 2012; Bentea et
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al., 2016; Friedmann et al., 2009; Hu, 2018; Hyams, 2021; Samo & Merlo,
2021). It has been shown that these fully grammatical long-distance
dependencies involving IE pose processing difficulty in children’s sentence
comprehension as well as production.
The subject-object asymmetry in children’s acquisition of wh-argument
questions in overt wh-movement languages has been widely studied (e.g.,
Avrutin, 2000, Ervin-Tripp, 1970, Tyack & Ingram, 1977, Stromswold, 1995, for
English; De Vincenzi et al., 1999, Guasti et al., 2012, for Italian; Friedmann et
al., 2009, for Hebrew; Metz et al., 2012, for Dutch; Stavrakaki, 2006, for Greek;
Torrens, 2021, for Spanish). Some of these studies report that not all whargument questions show the identical pattern with regard to the subject-object
asymmetry in children’s acquisition. The asymmetry in wh-questions with a bare
wh-element (e.g., who) differs from that in wh-questions with a lexically
restricted wh-element (e.g., which NP) in subtle ways. For instance, in a
character selection task that examined wh-argument questions as shown in (2)(3), Friedmann et al. (2009) found that Hebrew-speaking children aged 3;7-4;10
showed a subject advantage in the comprehension of which-questions (whichsubject vs. which-object: 75% vs. 58%). However, the subject-object asymmetry
wasn’t observed in the comprehension of who-questions (who-subject vs. whoobject: 81% vs. 78%).1
(2) a. which subject-question: Which dog ____ bites the cat?
b. which object-question: Which dog does the cat bite ____?
(3) a. who subject-question: Who ____ bites the cat?
b. who object-question: Who does the cat bite ____?
This contrast between which-questions and who-questions raises a challenge for
the traditional account in terms of the movement distance of wh-words or the
length of dependency between the moved wh-word and its gap or trace (e.g., De
Vincezi, 1991; O’Grady, 1996), according to which the greater the distance, the
more difficult the resulting sentence. The traditional account would predict that
children should have more difficulty in acquiring object wh-questions than
subject wh-questions for all types of wh-argument questions. However, this
prediction isn’t in line with the above-mentioned experimental results, where
there is a subject-object asymmetry in which-questions, but not in who-questions.
Different from the traditional account of the asymmetry, Friedmann et al.
(2009) proposed that, in addition to the quantificational features, the argumental
features (e.g., [+NP] feature) are also expected to play a role in modulating IE
for syntactic computations, which has offered a new promising way to capture
certain comprehension difficulties in which object-questions. The lexically

1 Wh-argument questions in Hebrew have a similar syntactic operation to their
English counterparts that fronts wh-words to the sentence-initial position. For the sake of
convenience, we use English examples for illustration.
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restricted which-phrase bears a [+NP] feature, while the bare who doesn’t. Thus,
the wh-questions in (2)-(3) have syntactic representations as given in (4)-(5):
(4) a. which subject-question: Which dog ____ bites the cat?
[+Q, +NP]
b. which object-question: Which dog does the cat bite ____?
[+Q, +NP]
[+NP]

(5) a. who subject-question: Who ____ bites the cat?
[+Q]
b. who object-question: Who does the cat bite ____?
[+Q]
[+NP]

In which object-questions like (4b), the object which-phrase moves across the
intervening subject the cat sharing the same [+NP] feature, in which case IE is
expected to arise. By contrast, in who object-questions like (5b), the intervening
subject the cat does not have any feature in common with the bare who.
Although the object bare who moves across the subject, no IE is predicted to
emerge. In which subject-questions like (4a) and who subject-questions like (5a),
no element intervenes between the wh-element and its gap, and thus no IE is
triggered. In terms of the [NP]-induced IE, the fact that the subject-object
asymmetry is observed in the comprehension of which-questions, but not in the
comprehension of who-questions is now adequately accounted for.
Mandarin Chinese is a wh-in-situ language, and wh-questions have the
same SVO word order as the declarative counterparts. Specifically, the whelement remains in its canonical argument position rather than moves to the
edge of the clause for object wh-questions, as illustrated in shui ‘who’-questions
like (6a) and (6b):
(6) a. shui ‘who’ subject-question: shui zai tui xiao-yang ne?
who ASP push little-sheep SFP
‘Who is pushing the little sheep?’
b. shui ‘who’ object-question: xiao-yang zai tui shui ne?
little-sheep ASP push who SFP
‘Who is the little sheep pushing?’
Furthermore, we also note that Mandarin Chinese, different from other wh-insitu languages like Korean and Japanese, lacks morphological case markers (e.g.,
nominative case, accusative case) which may be at play in syntactic
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computations. 2 Considering wh-argument questions from a cross-linguistic
perspective, then the natural question to ask is whether there is a subject-object
asymmetry in Chinese-speaking children’s acquisition.
Earlier observational and experimental studies on wh-argument questions
in Chinese (e.g., Mandarin, Cantonese) have reported mixed results, some
arguing for a subject advantage, some for an object preference, and others for no
subject-object asymmetry. Lee (1989) analyzed the longitudinal speech data
from a Mandarin-speaking child aged 1;7-2;9, and found that the first use of
shui ‘who’ subject-questions (2;8;1) and shui ‘who’ object-questions (2;8;0)
occurred almost simultaneously, suggesting that there is no subject-object
asymmetry in the acquisition of who-questions. However, in a recent study that
analyzed the spontaneous production of three Mandarin-speaking children aged
1;3-3;3, Guo (2016) reported different results. Regarding shui ‘who’-questions,
two of the children first produced subject-questions (who-subject vs. who-object:
child 1, 2;6;15 vs. 2;9;9; child 2, 2;0;7 vs. 2;0;14), whereas another one first
uttered object-questions (who-subject vs. who-object: 2;1;13 vs. 1;9;15).
Regarding na-yi-ge ‘which one’-questions, object-questions emerged earlier
than subject-questions in children’s spontaneous utterances (which-subject vs.
which-object: child 1, 2;2;4 vs. 2;0;3; child 2, 2;5;24 vs. 2;5;5; child 3, 2;9;29 vs.
2;6;22). Cheung and Lee (1993) tested children’s comprehension of various
types of wh-questions, including shui ‘who’ subject-questions and shui ‘who’
object-questions. In the task, 30 Cantonese-speaking children aged 2;6-5;0 were
tested. They found that overall children had a tendency to better comprehend
shui ‘who’ object-questions (90%) than shui ‘who’ subject-questions (76%).
Fahn (2003) conducted an elicited production task using pictures and questions
to elicit na-yi-ge ‘which one’-questions from 43 Mandarin-speaking children
aged 4;6-6;0 (e.g., A pig is pulling the car. The puppet knows which one. Could
you ask him?). The results showed that the children performed quite well on nayi-ge ‘which one’ subject-questions (97%), but poorly on na-yi-ge ‘which one’
object-questions (60%).
While previous acquisition studies have provided basic information about
Chinese-speaking children’s comprehension and production of wh-questions,
there is not yet a consensus concerning the subject-object asymmetry in
Mandarin-speaking children’s acquisition. The results obtained so far are
difficult to compare and evaluate because they used different methodologies and
experimental materials, involved children across different ages, and also
presented limitations for some of experimental designs. For instance, the
2 Note that no subject-object asymmetry in the acquisition of wh-questions has been
found in Korean (e.g., Kim, 1995) and Japanese (e.g., Yoshinaga, 1996), but it is unclear
whether morphological case markers attached to wh-arguments may be a contributing
factor for children to assign theta-roles of wh-arguments, to overcome potential IE and to
process wh-questions more easily. In overt wh-movement languages like Greek, case
markers, being part of the computation of IE, have been taken into consideration to
explain why children do not display a subject-object asymmetry in the comprehension of
wh-argument questions (e.g., Guasti, 2016).
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animacy feature on arguments in the scenario used to elicit wh-questions is not
strictly controlled in Fahn (2003)’s experiment. In light of recent developments
in theoretical analyses of wh-questions and other structures such as IE, our study
further discusses this issue by probing into children’s comprehension of two
types of wh-argument questions, using a character selection task for a direct
comparison with acquisition studies in overt wh-movement languages, which is
reported in the following section.
2. Current research
The current study explores the subject-object asymmetry in Mandarinspeaking children’s comprehension of wh-argument questions. To be specific,
we are interested in how Mandarin-speaking children interpret wh-questions
with a bare shui ‘who’ and wh-questions with a lexically restricted na-yi-ge
‘which one’-phrase.
2.1. Participants
A total of 90 native Mandarin-speaking children aged 3;2-5;11 participated
in the experiment, divided across three age groups: age 3 (N = 30, aged: 3;2-3;11,
M = 3;7), age 4 (N = 30, aged: 4;0-4;11, M = 4;7) and age 5 (N = 30, aged: 5;05;11, M = 5;6). All children were recruited from Penghui Kindergarten and
Xingfu Kindergarten in Dalian, Liaoning, China. They were typically
developing children without language impairment of hearing deficits. In
addition, 30 adults were also tested as controls.
2.2. Materials and procedure
The experiment had 40 wh-questions, divided across a two-by-two design
with [±NP] Feature on wh-words (shui ‘who’[-NP], na-yi-ge ‘which one’[+NP]) and
Syntactic Position of wh-words (subject, object) as independent factors, with 10
sentences in each of the four conditions. The test sentences used animal names
(e.g., gou ‘dog’, yang ‘sheep’, mao ‘cat’, xiong ‘bear’, niu ‘cow’, houzi
‘monkey’, tuzi ‘rabbit’, xiang ‘elephant’, laohu ‘tiger’, shizi ‘lion’, lu ‘deer’,
laoshu ‘mouse’, qingwa ‘frog’, ciwei ‘hedgehog’, yazi ‘duck’, zhu ‘pig’), and
transitive verbs (e.g., la ‘pull’, tui ‘push’, ti ‘kick’, yao ‘bite’, wei ‘feed’, da ‘hit’)
that are very familiar to young children. The test sentences also contained the
progressive aspect marker zai and the interrogative force marker ne. All whquestions were semantically reversible so that the sentence could not be
understood on the basis of the meaning of words (e.g., animacy) or the worldknowledge. Four conditions and examples of test sentences involving the verb
tui ‘push’ are shown in Table 1.

705
Table 1. Four conditions and examples of test sentences
Wh-word: [±NP]

Subj/
Obj
Subj

shui ‘who’: [-NP]
Obj

Subj
na-yi-ge ‘which
one’: [+NP]
Obj

Examples of test sentences (tui ‘push’)
(7) shui zai tui xiao-yang ne?
who ASP push little-sheep SFP
‘Who is pushing the little sheep?’
(8) xiao-yang zai tui shui ne?
little-sheep ASP push who SFP
‘Who is the little sheep pushing?’
(9) na-yi-ge
xiaozhu zai tui xiao-yang ne?
which-one-CL little-pig ASP push little-sheep SFP
‘Which little pig is pushing the little sheep?’
(10) xiaoyang zai tui na-yige
xiaozhu ne?
little-sheep ASP push which-one-CL little-pig SFP
‘Which little pig is the little sheep pushing?’

Children’s comprehension of wh-questions was assessed using a characterselection task modeled after De Vincenzi et al. (1999) and Friedmann et al.
(2009). In the task, children were shown a picture with three characters and
required to point to one character in the picture to match the wh-question asked
by the experimenter. All pictures were black and white drawings. Figure 1 is the
sample picture for wh-questions involving the verb tui ‘push’ in the experiment.
As Figure 1 indicates, in the picture, two characters are of the same type (i.e.,
the two little pigs) with one acting as the agent and the other acting as the
patient. The third character is a different animal (i.e., the little sheep).

Figure 1. A sample of experiment pictures
In addition, there were 15 fillers involving actional irreversible transitive
verbs (e.g., Who is riding a bike?) or intransitive verbs (e.g., Who is jumping?).
Two of them were used as practice trials to familiarize children with the
experimental procedure. Others were interspersed with the test sentences in
order to maintain children’s interest and ensure that they remained attentive
through the task. Consequently, the entire experiment contained 55 sentences
and lasted approximately 15 minutes.
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The test sentences of four conditions and the fillers were presented to each
participant in a pseudo-randomized order so that there were no more than two
consecutive test sentences in the same condition. Besides, since each picture was
presented 4 times through the entire experiment, there were no two consecutive
pictures involving the same verb. Additionally, the target character did not
appear in the same location in the picture for more than two consecutive
sentences.
In the experiment, each of the participants was tested individually in a quiet
room in their kindergarten. For each picture, the experimenter first introduced
the three animals to the children, and then asked a wh-question prompting them
to choose a matched character in the picture. No time constraint was imposed
during testing, and no response-contingent feedback was given by the
experimenter, only general encouragement. The experimenter repeated every
sentence as many times as the participants requested. The participants were told
that whenever they needed a break, they could stop or take a short break. They
were rewarded after completing the task.
2.3. Predictions
Before presenting experimental predictions for Mandarin-speaking
children’s comprehension, we briefly review prior syntactic analyses of whquestions in Chinese. According to Pesetsky (2000), the feature movement in
covert syntax, like the overt feature movement in overt syntax, is also subject to
IE. Huang (1982) proposed that wh-in-situ questions share the same kinds of
interpretative strategies with wh-questions in overt wh-movement languages,
and that the movement operation that constructs a non-local structural
dependency between the wh-word and its scope position is applied at Logical
Form (henceforth, LF) in covert syntax. If we assume that interpreting Chinese
in-situ wh-questions involves the covert movement of wh-words and that the
morpho-syntactic features of lexical items also play a role in the computation of
covert syntactic dependencies, IE is expected to be at work.
Under these assumptions, we predict that children should have more
difficulty in interpreting na-yi-ge ‘which one’ object-questions than other types
of wh-argument questions. The syntactic representation of (10) in Table 1 is thus
(11), after the covert movement at LF:
(11) LF: na-yi-ge xiao-zhu
[+Q, +NP]

xiao-yang zai tui ____ ne?
[+NP]

The object na-yi-ge ‘which one’-phrase bearing a [+NP] feature covertly crosses
over the intervening subject xiaoyang ‘little sheep’ bearing the same [+NP]
feature. If so, we expect IE to be observed in the sentence.
Following the same logic, Table 2 presents the predictions of [NP]-induced
IE and subject-object asymmetry in the four conditions, consistent with the
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analyses of wh-questions in overt wh-movement languages like Hebrew. As we
have seen, the occurrence of IE should be only observed in na-yi-ge ‘which one’
object-questions as (15). By contrast, in shui ‘who’ object-questions as (13), the
bare wh-element shui ‘ who’ does not carry a [+NP] feature. Although it
covertly crosses over the subject bearing a [+NP] feature, no IE is predicted. In
shui‘who’ subject-questions as (12) and na-yi-ge ‘which one’ subject-questions
as (14), no element intervenes between the wh-element and its scope position at
LF, and thus no IE is expected to emerge. Based on these predictions, we further
infer that the subject-object asymmetry would not be found in the
comprehension of shui ‘who’-questions, but in the comprehension of na-yi-ge
‘which one’-questions.
Table 2. [NP]-induced IE and subject-object asymmetry in four conditions
Whword:
[±NP]
shui
‘who’:
[-NP]

IE
Subj/
Obj

Subj

(12) shui zai tui xiao-yang ne?
who ASP push little-sheep SFP
‘Who is pushing the little sheep?’
(13) xiao-yang zai tui shui ne?
little-sheep ASP push who SFP
‘Who is the little sheep pushing?’
(14) na-yi-ge
xiaozhu zai tui xiao-yang
which-one-CL little-pig ASP push little-sheep
ne?

Obj

‘Which little pig is pushing the little sheep?’
(15) xiaoyang zai tui na-yige
xiaozhu
little-sheep ASP push which-one-CL little-pig
ne?

Subj

Obj

na-yige
‘which
one’:
[+NP]

Examples of test sentences (tui ‘push’)
No

Subj/
Obj
Asymmetry
No

No

No

Yes

SFP

Yes

SFP

‘Which little pig is the little sheep pushing?’

2.4. Results
The dependent variable in our character selection task was the proportion
of accurate responses, namely the accuracy in identifying the correct character
out of 2 possible options in the picture. When participants did not choose the
correct one, the answer was coded as an error.
Our overall results are given in Figure 2. The error bars in the figure
represent standard errors by subject means. The horizontal dotted line indicates
the chance level (50%). This plot shows that the group level performance was
notably above chance and even the youngest children in our study easily
understood wh-questions, obtaining over 80% correct answers in all conditions.
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Figure 2. Percentages of correct responses in each group
We further fitted children’s data to a generalized linear mixed-effect model
which is well suited for the analysis of discrete variables (being either correct or
incorrect), with Syntactic Position of wh-words (i.e., subject, object), [±NP]
Feature on wh-words (i.e., shui ‘who’[-NP], na-yi-ge ‘which one’[+NP]) and Age
Group (i.e., age 3, age 4 and age 5) as fixed factors and subjects and items as
random factors, using the lme4 software package in the R environment (Bates et
al., 2015; R Core Team, 2021). We found no main effect of Syntactic Position
(β = -0.197, SE = 0.325, z = 0.605, p = 0.545) and [±NP] Feature (β = -0.112,
SE = 0.324, z = -0.344, p = 0.731). A significant main effect of Age Group in
children’s responses was attested, showing that the accuracy rate of three-yearolds was significantly lower than that of four-year-olds (β = -0.776, SE = 0.263,
z = -2.950, p < .01), and the accuracy rate of five-year-olds was significantly
higher than that of four-year-olds (β = 1.995, SE = 0.375, z = 5.319, p < .001).
In addition, no interactions were statistically significant to increase the modal fit.
3. Discussion and conclusions
The experimental findings demonstrate that although Mandarin-speaking
children become progressively better with age, they display good
comprehension of wh-argument questions including shui ‘who’- and na-yi-ge
‘which one’-questions by age 3, therefore suggesting that they have possessed
the relevant grammatical knowledge of wh-argument questions.
In addition, unlike previous findings on children’s comprehension in overt
wh-movement languages, our findings reveal that there is no subject-object
asymmetry for either shui ‘who’-questions or na-yi-ge ‘which one’-questions in
Mandarin Chinese. The results that are inconsistent with our predictions

709
presented above indicate the absence of [+NP]-induced IE in Mandarin-speaking
children’s computation of wh-argument questions. Three possible explanations
for these results are offered as follows.
One possible explanation is that interpreting in-situ wh-argument questions
in Chinese may not involve the covert movement of the [+NP] feature on whwords, and therefore IE is not triggered. Some previous studies (e.g., Soh, 2005;
Tsai, 2008; Yang, 2012) suggest that wh-adjuncts undergo feature movement
covertly while wh-arguments do not. One piece of strong evidence is that whadjuncts are subject to IE induced by the quantificational feature [+Q], but wharguments are not. Compare sentences in (16a) and (16b) (examples from Yang,
2012):
(16) a. * mei-ge-ren
dou weishenme cizhi?
every-CL-person all why
resign
‘Why did everyone resign?’
LF: weishenme
mei-ge-ren dou ____ cizhi?
[+Q, +N]
[+Q]

b. mei-ge-ren
dou mai-le shenme?
every-CL-person all buy-ASP what
‘What did everyone buy?’

The ungrammaticality of (16a) may be due to the occurrence of IE: the whadjunct weishenme ‘why’ bearing a quantificational feature [+Q] covertly
crosses the intervening subject mei-ge-ren ‘everyone’ bearing the same [+Q]
feature. In contrast, (16b) is grammatical, and no IE arises. This means that the
[+Q] feature on the wh-argument shenme ‘what’ doesn’t move across the subject
mei-ge-ren ‘everyone’ bearing the same [+Q] feature in covert syntax. Along the
same line, we may expect that the [+NP] feature on wh-arguments, like the [+Q]
feature on wh-arguments, doesn’t undergo the covert movement at LF. As a
result of this mechanism, [+NP]-induced IE is not applicable.
Another possibility is that LF is not sensitive to IE induced by the covert
movement of [+NP] feature on wh-arguments, and thus there might be a weaker
IE at LF, or even no IE. Rzzi (1997, 2004, 2018) suggests distinguishing two
types of features that would play a different role in syntactic computations. The
criterial feature is able to trigger movement on its own (e.g., [+Q], [+Rel],
[+Top], [+Foc]), while the non-criterial feature does not trigger movement
autonomously and contributes to the identification of the landing site of
movement only if accompanied by a criterial feature. In his view, the [+NP]
feature belongs to the non-criterial feature. These two types of features would
determine the strength of IE. The criterial feature is supposed to generate
stronger IE than the non-criterial feature. Following this proposal, we infer that
for the covert movement, the non-criterial feature, like the [+NP] feature, creates
an even weaker IE, which may not be troublesome for 3-year-olds to overcome.
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A third possibility is that Mandarin-speaking children may already have a
stable state of grammatical knowledge of wh-argument questions by age 3. This
is possible as evidence shows that children first begin to produce wh-argument
questions from about 2 years of age (e.g., Guo, 2016; Lee, 1989; Li & Chen,
1997). A recent study by Xiao, Su and Naigles (2021) provides further evidence
for this. They found that younger children in Mandarin aged 1;8-3;0 (M = 2;8, N
= 28) did not show a subject-object asymmetry in the comprehension of shenme
‘what’-questions, using the intermodal preferential looking paradigm.
In conclusion, our study has provided an insight into the processing of whargument questions in Mandarin-speaking preschoolers: although children
become progressively better as they get older, their comprehension does not
exhibit a subject-object asymmetry in either shui ‘who’- or na-yi-ge ‘which
one’-questions. Such a pattern indicates that the [+NP] feature on lexical items
does lead to a weaker IE or even no IE at LF in syntactic computations of whargument questions, therefore explaining why children do not have more
difficulty in processing na-yi-ge ‘which one’ object-questions. Further research
is needed to reveal about whether the quantificational feature [+Q] gives rise to
IE in children’s comprehension of wh-argument questions and wh-adjunct
questions. Another line of potential research concerns whether infants younger
than 1;8 exhibit the [+NP]-induced IE/subject-object asymmetry in the
comprehension of wh-argument questions, including shui ‘who’-questions, nayi-ge ‘which one’-questions and shenme ‘what’-questions.
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