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Abstract: This study examined how native Japanese speakers and Chinese learners of
Japanese as a foreign language (JFL) process classifier–noun agreement involving
short- and long-distance dependencies. Using a maze task, participants read sentences
in which classifiers agree locally either with the subject noun or with a distant object
noun. Native speakers showed faster reaction times for short-distance dependencies
and a significant slowdown at the verb region under long-distance conditions, but no dif-
ference at the head noun, indicating anticipatory processing using verb cues. In con-
trast, Chinese JFL learners showed slower processing at both the classifier and
following noun regions, but faster responses at the head noun in the long-distance con-
dition. This suggests a bottom-up, non-predictive strategy, with resolution occurring
only when the head noun is encountered. These findings highlight a key difference in
real-time sentence processing: Native speakers engage in predictive integration, while
JFL learners rely more on reactive parsing.

Keywords: anticipatory processing, classifier–noun agreement, Japanese as a foreign
language (JFL), L1 transfer, long-distance dependency.

Numeral classifiers are a grammatical feature
shared by both Japanese andMandarin Chinese
(hereafter, Chinese; Allan, 1977). In both lan-
guages, classifiers appear between numerals
and nouns, yielding structurally similar expres-
sions, for example, huta-ri-no ryôrinin (二人の

料理人, “two cooks”) and san-satsu-no hon (三
冊の本, “three books”) in Japanese, and li�ang
wèi chúshī (两位厨师, “two cooks”) and s�an
běn sh �u (三本书, “three books”) in Chinese.
Apart from the Japanese possessive particle

no, both languages share the [Number
+ Classifier+Noun] structure. This typological
similarity suggests that Chinese learners of
Japanese as a foreign language (JFL)may trans-
fer L1-based syntactic strategies when
processing Japanese classifier constructions.
Such transfer may support accurate processing
in simple, linear contexts. Yet, these long-
distance dependencies may pose challenges for
Chinese JFL learners to resolve them effec-
tively. In such cases, learners may resort to
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surface-level heuristics rather than native-like
incremental parsing. Thus, this study examines
how Chinese JFL learners process classifier–
noun agreement, focusing on the role of syntac-
tic distance and the influence of foreign lan-
guage (FL) proficiency.

Short- and Long-Distance Classifier–

Noun Agreement

The processing of long-distance syntactic
dependencies by second-language (L2)
learners has been a central topic in psycholin-
guistic research. Empirical studies have investi-
gated whether and how L2 learners differ from
native speakers in their ability to resolve long-
distance structures, such as wh-movement
(Hettiarachchi & Pires, 2022; Juffs, 2005;
Pliatsikas et al., 2017; Slavkov, 2015), subject-
and object-extracted relative clauses (Juffs &
Harrington, 1995; Kanno, 2007), and island
constraints (Boxell & Felser, 2017; Omaki &
Schulz, 2011). A general finding across these
studies is that L2 learners exhibit reduced sen-
sitivity to syntactic information during real-
time processing of long-distance dependencies,
likely due to the increased cognitive demands
associated with syntactic integration over dis-
tance. Importantly, this sensitivity is modu-
lated by individual factors, such as L2
proficiency and the degree of syntactic similar-
ity between the learner’s first language
(L1) and the target language.

Theoretical explanations have sought to
explain these findings. Among them, the Shal-
low Structure Hypothesis (SSH; Clahsen &
Felser, 2006) argues that L2 learners rely less
on detailed syntactic representations and
instead depend more on semantic and lexical
cues, particularly when processing complex or
nonlocal dependencies. Classifier constructions
present an interesting case for examining such
processing mechanisms. Classifiers encode
semantic features of the noun they modify,
including animacy, shape, size, and function
(Allan, 1977; Croft, 1994; Huang &
Schiller, 2021; Lakoff, 1986), and thus play a
central role in guiding predictive processing
during sentence comprehension. When a noun
mismatches the semantic expectations set by a

preceding classifier, processing difficulty arises.
This phenomenon is known as the classifier–
noun agreement effect (Frankowsky
et al., 2022; Her et al., 2018; Huettig et al., 2010).

This effect has been observed in both native
and L2 speakers. However, L2 learners often
show reduced or delayed sensitivity to classifier
cues, particularly when their L1 does not
include a classifier system (e.g., English or
Russian). Studies have shown that such learners
rely less on classifiers to predict or integrate
upcoming nouns (Grüter et al., 2020; Lau &
Grüter, 2015; Mitsugi, 2020) or may use classi-
fiers in qualitatively different ways
(Zhu, 2021). In contrast, learners whose L1
includes classifiers, such as Chinese, may show
more native-like sensitivity, though it remains
unclear whether this extends to structurally
complex contexts, such as long-distance
dependencies.

In both Japanese and Chinese, classifier–
noun agreement typically follows the linear
order of [Number + Classifier + Noun], all-
owing the classifier to semantically constrain or
agree with the noun it modifies. However,
within object-extracted relative clause
structures, this relationship can be disrupted
by intervening constituents, giving rise to either
short-distance or long-distance classifier–noun
agreement configurations.

As illustrated in Figure 1, short-distance
agreement occurs when the classifier directly
precedes and modifies the subject noun within
the relative clause. For example, in the phrase
huta-ri-no ryôrinin (二人の料理人, “two
cooks”), the classifier huta-ri-no (“two [peo-
ple]”) immediately modifies ryôrinin (“cook”),
forming a local and structurally straightforward
dependency. This proximity facilitates
processing, as the classifier and its associated
noun are both syntactically and linearly adja-
cent. In contrast, long-distance agreement arises
when the classifier appears before the relative
clause and semantically modifies the head noun
of the clause (i.e., the object), which occurs later
in the sentence. In the expression huta-sara-no
ryôrinin-ga itame-ta ryôri-wa (二皿の料理人が

炒めた料理, “the two dishes fried by the cook”),
the classifier huta-sara no (“two [dish]”) must be
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interpreted in relation to ryôri (“dish”),
bypassing the subject noun ryôrinin (“cook”)
and the verb itame-ta (“fried”). Evidence from
eye-tracking (F. Wu et al., 2014) and ERP stud-
ies (Hsu et al., 2014; Yasunaga &
Sakamoto, 2007) suggest that long-distance
dependencies impose greater demands on
working memory and syntactic integration, par-
ticularly during real-time processing. These
dependencies involve syntactic elements, such
as classifiers and their associated nouns that
are not adjacent in the linear structure of the
sentence, often separated by intervening clauses
or phrases. Such non-adjacent relationships
pose significant challenges for L2 learners, who
frequently struggle to maintain and integrate
these distant elements during comprehension.

In sum, the key distinction lies in dependency
length: Short-distance agreement involves local,
easily processed relationships, whereas long-
distance agreement requires the parser to
resolve dependencies across multiple interven-
ing elements. This structural contrast forms the
basis for investigating how native Japanese

speakers and Chinese JFL learners process
classifier–noun agreement under differing syn-
tactic conditions.

The Present Study

As discussed in previous sections, classifier–
noun agreement in Japanese involves both
short- and long-distance dependencies, which
vary in processing complexity. While struc-
tural similarity between Chinese and
Japanese may support Chinese JFL learners
in processing simple classifier constructions,
it remains unclear whether this advantage
extends to more complex, long-distance con-
figurations. One possibility is that learners
rely on local heuristic cues, rather than engag-
ing in full syntactic integration. Alternatively,
with increased proficiency, they may adopt
more native-like, incremental parsing strate-
gies. To explore this, this study compares
native Japanese speakers and Chinese JFL
learners in their processing of classifier–noun
agreement structures. By examining perfor-
mance across short- and long-distance

Figure 1
Examples of short- and long-distance classifier–noun agreement.
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agreement conditions, the study aimed to clar-
ify whether Chinese learners rely on L1-based
strategies or whether their processing reflects
proficiency-driven development.

Methods

Participants

A total of 36 Japanese native speakers and
45 Chinese JFL learners participated in the
experiment. One Japanese native speaker and
one Chinese JFL learner were excluded from
analysis due to low overall accuracy (below
70%). The final sample included 35 Japanese
native speakers (Japanese native speaker
group; Mage = 18 years and 10 months,
SDage = 6 months, Rangeage = 18 years–
19 years and 10 months, 24 females) and 44 Chi-
nese JFL learners (Chinese JFL learner group;
Mage = 21 years and 11 months,
SDage = 27 months, Rangeage = 19 years and
7 months–25 years and 11 months, 28 females).
Japanese proficiency was assessed using a
36-item multiple-choice grammar test
(Maxscore = 36). Test items were randomly
selected from the grammar Simple
Performance-Oriented Test (SPOT; Kobayashi
et al., 1996) of the Tsukuba Test-Battery of
Japanese. This experiment involving human
participants was reviewed and approved by the
Research Ethics Committee at Shanghai Uni-
versity. Before the experiment, all participants
providedwritten informed consent and received
compensation for their participation.

Materials

Thirty-six sentences containing classifier–noun
agreement structures were constructed. Each
sentence consisted of six constituent regions: a
time phrase, a classifier, a first noun, a verb,
a second noun, and a sentence-final phrase.
The time phrase “yesterday” (kinô) is treated
as a time adverb in Japanese, although it
corresponds to a time noun in Chinese. Two
experimental conditions were created by
manipulating the classifier to yield either short-

or long-distance classifier–noun agreement. In
the short-distance condition (Example 1a), the
classifier agrees with the subject noun within
the relative clause. In the long-distance condi-
tion (Example 1b), the classifier instead agrees
with the head noun of the relative clause
(i.e., the object).

Example 1a. Short-distance classifier–noun
agreement.

昨日 二人の 料理人が 炒めた 料理は おいし

かった。

Kinô huta-ri-no ryôrinin-ga itame-ta ryôri-wa
oisik-at-ta.

[CP Adv two-CLF-POSS NP(cook)-NOM V(fry)-
PST] NP(dish)-TOP Adj(delicious)-PST

“The dish that the two cooks fried yesterday
was delicious.”

Example 1b. Long-distance classifier–noun
agreement

昨日 二皿の 料理人が 炒めた 料理は おいし

かった。

Kinô huta-sara-no ryôrinin-ga itame-ta ryôri-
wa oisik-at-ta.

[CP Adv two-CLF-POSS NP(cook)-NOM V(fry)-
PST] NP(dish)-TOP Adj(delicious)-PST

“The two dishes that the cook fried yesterday
were delicious.”

In all conditions, the numeral was fixed as
two, appearing immediately before the classi-
fier. As a confusing factor, animacy of nouns
plays a rule in the processing. To avoid poten-
tial animacy effect (e.g., Mak et al., 2002;
Traxler et al., 2005), the subject nouns were
kept as people and the head nouns as inani-
mate entities. To prevent any single participant
from encountering both the short- and long-
distance versions of the same sentence, a Latin
square design was employed to counterbalance
the stimulus distribution across participants.

Procedure

The experiment was conducted using a maze
task (Forster, 2010; Forster et al., 2009) to mea-
sure online processing. In the lexical maze task,
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participants are presented with two candidate
continuations at each step and must select the
acceptable option. There are generally two
types of maze paradigms: grammatical maze
tasks and lexical maze tasks. In grammatical
maze tasks, participants choose between two
grammatically plausible continuations, whereas
in lexical maze tasks, they choose between a
valid lexical item and a nonword. Because
Japanese allows relatively flexible word order,
it is difficult to construct reliable grammatical
maze contrasts. For this reason, the lexical maze
paradigm was applied. Although each choice
constitutes a local lexical decision, the forced
sequence of decisions incrementally builds a
sentence. If a participant makes an incorrect
choice at any step, the entire trial is immediately
terminated and coded as incorrect. Conse-
quently, successful completion of a trial
necessarily reflects incremental sentence con-
struction rather than isolated selection of visu-
ally plausible words.

Stimulus presentation and data collection
were implemented using the E-Prime 3.0 plat-
form. Responses were recorded using a
Chronos Device. Each trial began with a slide
for region 1: a fixation point (“++++”),
followed by the simultaneous presentation of
a time phrase, such as kinô (“Yesterday”) on
both the left and right sides of the screen.
Participants were instructed to choose the
time phrase side. After this, participants
proceeded through five slides for each of the
five regions, each presenting a pair of a word
and a nonword with the same case marker
(e.g.,料理人が andね木こが) or the same suf-
fix (e.g., おいしかった and そ花かった). In
psycholinguistic research, such cumulative
forced-choice processing is regarded as cap-
turing relatively automatic, online sentence
processing with minimal reliance on task-
specific strategies (Forster, 2010; Forster
et al., 2009; Tamaoka et al., 2024; J. Witzel &
Witzel, 2016; N. Witzel et al., 2012). Because
task performance is fully determined by
the correctness of each incremental selection,
no additional comprehension questions
are required. To ensure that participants

understood the procedure, each completed
six practice trials before the main experiment.

Data Analysis

Accuracy and reaction time data from the maze
task were analyzed using (generalized) linear
mixed-effects (GLME/LME) models (Baayen
et al., 2008), implemented in R (Version 4.4.2,
R Core Team, 2024). For the native Japanese
speaker group, fixed effects included condition
(factor variable; short-distance vs. long-dis-
tance; long-distance as the reference level) and
trial order (numerical variable). For the learner
group, participants’ Japanese proficiency
(numeric variable) was also included, alongwith
the Condition � Proficiency interaction. All
numeric variables standardized (z-scores). Ran-
dom intercepts and slopes were included for
both participants and items.

The reaction time analysis was restricted to
correctly answered trials and was conducted by
region. Based on the Box–Cox power transfor-
mation technique (Box & Cox, 1964;
Venables & Ripley, 2002), reaction times were
transformed to reduce skewness using either a
natural logarithm (logRT) or a negative recip-
rocal transformation (−1,000/RT). Degrees of
freedom and p-values were estimated using Sat-
terthwaite’s approximations (Satterthwaite,
1946) with restricted maximum likelihood
(Harville, 1977). To control the effect of tempo-
ral dependency (Baayen & Milin, 2010; S. Wu
et al., 2023), the reaction times of previous
region(s) were included as a co-variable. How-
ever, due to potential multicollinearity, a princi-
pal component analysis (PCA) was conducted
on reaction times from Regions 3 to 6, and the
first principal component (PC) was included in
the models.

Model selection was based on the Akaike
Information Criterion (Anderson et al., 2000)
using the buildmer package (Version 2.11,
Voeten, 2023). A maximal converging model
(Barr et al., 2013) was first constructed. To bal-
ance Type I error and statistical power
(Matuschek et al., 2017), non- or low-
contributory predictors were iteratively
removed, consequently getting the best-fitting
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models. In this selection process, the fixed
effects of condition and Japanese proficiency,
along with their interaction, were retained.
After model selection, potentially influential
outliers with absolute standardized residuals
exceeding 2.5 standard deviations were
removed based on the best-fitting models.

Results of Native Japanese

Speaker Group

Results of GLME Analysis for Accuracy

Rates

The best-fitting GLME model was specified as
ACC � 1 + Condition+ Trial order+ (1 j Par-
ticipant). The effect of condition did not reach
significance level (β = 0.91, SE = 0.56,
z = 1.64, p = .101), suggesting that processing
accuracy of sentences with short-distance
classifier–noun agreements (M = 98.41%,
SD = 12.52%) was consistent with sentences
with long-distance classifier–noun agreements
(M = 96.51%, SD = 18.39%). Additionally,
the trial order did not significantly affect accu-
racy rates (β = 0.53, SE = 0.28,
z = 1.90, p = .057).

Results of LME Analysis for Reaction

Times

LME analysis was applied to analyze reaction
times for each sentence region. The mean reac-
tion times, standard errors, and the statistical
significance of condition effects across regions
are summarized in Figure 2.

Significant effects of condition were observed
in Regions 2, 3, and 4. In Region 2 (classifier
phrases, e.g.,二人の vs.二皿の), the processing
speed for the short-distance condition (二人の,
M = 715 ms, SD = 160 ms) was significantly
faster (β = −0.11, SE = 0.02, t(516.48) = −6.70,
p < .001) than that for the long-distance condi-
tion (二皿の, M = 733 ms, SD = 198 ms). In
Region 3 (nouns, e.g., 料理人が), consistent
with the findings from Region 2, nouns were
processed significantly faster (β = −0.17,
SE = 0.03, t(32.75) = −6.05, p < .001) under
the short-distance condition (M = 721 ms,
SD = 142 ms) than under the long-distance

condition (M = 887 ms, SD = 314 ms). In
Region 4 (verbs, e.g., 炒めた), verbs in the
short-distance condition (M = 747 ms,
SD = 142 ms) were again processed signifi-
cantly faster (β = −0.03, SE = 0.01, t(518.06)
= −2.57, p < .05) than those in the long-distance
condition (M = 887 ms, SD = 314 ms). In con-
trast, no significant condition effects were found
in Regions 1, 5, or 6 (all ps > .05).

Results of Chinese JFL

Learner Group

Results of GLME Analysis for Accuracy

Rates

The final LME model was specified as ACC � 1
+ Condition + Proficiency + Trial order +

Condition:Proficiency + (1 j Participant) + (1 j
Item). The effect of condition was significant
(β = 1.82, SE = 0.40, z = 4.52, p < .001), indicat-
ing that sentences with short-distance classifier–
noun agreement (M = 96.46%, SD = 18.49%)
were processed more accurately than those with
long-distance classifier–noun agreement
(M = 87.88%, SD = 32.68%). Japanese profi-
ciency also significantly contributed to accuracy
(β = 0.56, SE = 0.28, z = 1.98, p < .05). In con-
trast, the interaction between condition and profi-
ciency was not significant (β = −0.29, SE = 0.37,
z = −0.79, p = .432).

Results of LME Analysis for Reaction

Times

LME analysis was applied to analyze reaction
times for each sentence region. The mean reac-
tion times, standard errors, and the statistical
significance of condition effects across regions
are summarized in Figure 3. Significant condi-
tion effects were observed inRegions 2, 3, and 5.

Table 1 summarizes the results of the LME
analysis in Region 2. In Region 2 (classifiers,
e.g., 二人の vs. 二皿の), the long-distance con-
dition (e.g., 二皿の; M = 1,277 ms, SD = 613
ms) elicited significantly longer reaction times
(β = −0.17, SE = 0.02, t(623.25) = −8.96,
p < .001) than the short-distance condition
(e.g., 二人の; M = 1,075 ms, SD = 488 ms).
Notably, condition significantly interacted with
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Japanese proficiency (β = −0.04, SE = 0.02, t
(622.65) = −2.21, p < .05). To further illustrate
this interaction, Figure 4 presents a Condition
� Proficiency interaction plot showing the
predicted values of negatively reciprocally
transformed reaction times, along with 95%
prediction intervals. As shown in Figure 4,
increased Japanese proficiency facilitated faster
processing, particularly in the long-distance
condition. However, the main effect of
Japanese proficiency was not significant (β =

−0.04, SE = 0.03, t(46.17) = −1.08, p = .286).
In addition, the effects of trial order (β =

−0.12, SE = 0.02, t(43.42) = −7.77, p < .001)
and reaction times of Region 1 (β = 0.06,
SE = 0.01, t(603.55) = 4.54, p < .001) reached
significance.

In Region 3 (nouns, e.g., 料理人が), the
results of analysis are reported in Table 2. Reac-
tion times were significantly longer (β = −0.13,
SE = 0.02, t(24.97) = −5.39, p < .001) in the
long-distance condition (M = 1,686 ms,

SD = 1,273 ms) than in the short-distance con-
dition (M = 1,341 ms, SD = 783 ms). A signifi-
cant interaction between condition and
Japanese proficiency was also observed (β =

−0.05, SE = 0.02, t(617.80) = −2.66, p < .01).
As shown in Figure 5, lower-proficiency Chi-
nese JFL learners exhibited generally slower
processing. In contrast, higher-proficiency
learners processed short-distance agreement
more efficiently than long-distance agreement.
However, consistent with the findings in Region
2, the main effect of Japanese proficiency was
not significant (β = −0.04, SE = 0.02, t(28.07)
= −1.54, p = .136). Additionally, the effects of
trial order (β = −0.08, SE = 0.01, t(613.54) =
−8.41, p < .001) and PC (β = 0.06, SE = 0.01, t
(20.64) = 4.26, p < .001) were both significant.

Region 5 (nouns, e.g., 料理は) exhibited a
reversed condition effect. As shown in Table 3,
the significant effect of condition (β = 0.06,
SE = 0.02, t(643.59) = 3.45, p < .001) indicated
that the long-distance condition (M = 1,178 ms,

Figure 2
Reaction times for each region in Japanese native speaker group.

*p < .05, ***p < .001.
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SD = 531 ms) elicited shorter reaction times than
the short-distance condition (M = 1,301 ms,
SD = 854 ms). Additionally, a significant interac-
tion between condition and proficiency was
observed (β = −0.03, SE = 0.02, t(635.77) =
−2.03, p < .05). As illustrated in the Condition �
Proficiency interaction plot (Figure 6), the slope
pattern closely resembled that observed inRegion
3: Lower-proficiency Chinese JFL learners
exhibited generally slower responses, particularly
under the long-distance condition, whereas
higher-proficiency learners processed short-
distance classifier–noun agreement more
efficiently.

Discussion

The present study investigated how native
Japanese speakers and Chinese JFL learners
process short- and long-distance classifier–noun

agreement structures, focusing on how syntactic
dependency length influences real-time sen-
tence comprehension.

The results from native Japanese speakers
revealed no significant difference in accuracy
between the short- and long-distance condi-
tions, suggesting that both sentence types were
grammatically well-formed and readily inter-
preted. Reaction time data showed significantly
faster processing for short-distance dependen-
cies in the classifier region (Region 2). Region
2 for short-distance dependencies was special-
ized as the human-denoting classifier (i.e., 二人

の [+PEOPLE]) whereas varied in object-
denoting classifiers for long-distance dependen-
cies (e.g.,二皿の [+DISH],二冊の [+BOOK]),
resulting in a repetition effect. Such effect led to
the processing advantage for short-distance
dependencies.

A clear processing advantage for short-
distance dependencies was also observed in

Figure 3
Reaction times for each region in Chinese JFL learner group.

***p < .001.
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the subject noun (Region 3). This pattern aligns
with previous findings on incremental sentence
processing, where shorter dependencies reduce
memory load and facilitate faster integration
(Hsu et al., 2014; F. Wu et al., 2014;
Yasunaga & Sakamoto, 2007). In the
short-distance condition, the classifier (e.g., 二
人の, “two people”) immediately preceded and
agreed with the subject noun (e.g., 料理人,
“cook”), allowing for rapid integration. In con-
trast, in the long-distance condition (e.g., 二皿

の料理人が炒めた料理, “the two dishes that

the chef fried”), the classifier was semantically
linked to the object noun (料理, “dish”), requir-
ing the parser to maintain the classifier in work-
ing memory while processing intervening
material. Moreover, semantic factors may have
contributed to the observed differences. The
inanimate classifiers used in the long-distance
condition (e.g., 皿, 冊, 枚, 本) likely required
more complex conceptual retrieval than the ani-
mate classifier人, whichwas consistently used in
the short-distance condition. In particular, the
mismatch between the classifier and the

Figure 4
Predicting reaction times (logRT) by condition and Japanese proficiency in Region 2.

Table 1
Results of reaction time analysis for Region 2

Estimate SE df t value p value (>jtj) p

(Intercept) 7.08 0.04 51.24 182.93 <.001 ***
Condition −0.17 0.02 623.25 −8.96 <.001 ***
Proficiency −0.04 0.03 46.17 −1.08 .286 ns
RT_1 0.06 0.01 603.55 4.54 <.001 ***
Trial order −0.12 0.02 43.42 −7.77 <.001 ***
Condition � Proficiency −0.04 0.02 622.65 −2.21 <.05 *

Note. Observations = 718, Participants = 44, Items = 36. Formula: logRT �1 + Condition + Proficiency +

Condition:Proficiency + RT_1 + Trial order + (1 + Trial order j Participant) + (1 j Item) ns = not significant.
* p < .05, ***p < .001.
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immediately following noun (e.g., 二皿の料理

人, where an inanimate classifier precedes a
human noun) may have triggered processing
difficulty known as the classifier–noun agree-
ment effect (Frankowsky et al., 2022; Her
et al., 2018; Huettig et al., 2010). This semantic
incongruity likely disrupted the flow of incre-
mental interpretation, further slowing down
reading in the long-distance condition.

Among native Japanese speakers, a signifi-
cant difference between the two conditions

was observed in the verb region (Region 4),
with long-distance dependencies eliciting longer
processing times than short-distance dependen-
cies. This pattern suggests that native Japanese
speakers actively exploit intervening material
(i.e., the verb) to project upcoming structural
expectations. Converging evidence is provided
by Hsu et al. (2014), who investigated
classifier–noun agreement violations in native
Chinese speakers using ERP measures. In the
region preceding the object noun (the relative

Table 2
Results of reaction time analysis for Region 3

Estimate SE df t value p value (>jtj) p

(Intercept) −0.75 0.03 53.89 −23.58 <.001 ***
Condition −0.13 0.02 24.97 −5.39 <.001 ***
Proficiency −0.04 0.02 28.07 −1.54 .136 ns
PC 0.06 0.01 20.64 4.26 <.001 ***
Trial order −0.08 0.01 613.54 −8.41 <.001 ***
Condition � Proficiency −0.05 0.02 617.80 −2.66 <.01 **

Note. Observations = 725, Participants = 44, Items = 36. Formula: −1,000/RT � 1 + Condition + Proficiency
+ Condition:Proficiency + PC + Trial order + (1 + PC j Participant) + (1 + Condition j Item). ns not significant.
**p < .01, ***p < .001.

Figure 5
Predicting reaction times (−1,000/RT) by condition and Japanese proficiency in Region 3.
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clause marker de in Chinese), they observed a
significant N400 effect, such that long-distance
dependencies elicited larger negativities than
short-distance dependencies. The authors inter-
preted this effect as reflecting predictive
processing.

In contrast, no comparable effect was
observed in the learner group, suggesting that
Chinese JFL learnersmay rely on a good-enough
processing strategy (Ferreira et al., 2002; Swets
et al., 2008; Tan & Foltz, 2020). Under this
account, comprehenders construct partial or

underspecified representations when task
demands do not require fully detailed analysis.
For learners, an early detection of a potential
mismatch may lead to the suspension of active
prediction, prompting them towait for a compat-
ible noun and resolve the dependency as soon as
sufficient information becomes available
rather than continuously updating predictive
expectations.

The results in the following region (Region
5, the object noun) further differentiate native
speakers’ predictive processing from the more

Figure 6
Predicting reaction times (−1,000/RT) by condition and Japanese proficiency in Region 5.

Table 3
Results of reaction time analysis for Region 5

β SE df t value p value (>jtj) p

(Intercept) −0.98 0.04 58.45 −27.23 <.001 ***
Condition 0.06 0.02 643.59 3.45 <.001 ***
Proficiency −0.03 0.02 51.98 −1.38 .174 ns
PC 0.07 0.01 565.74 8.53 <.001 ***
Condition � Proficiency −0.03 0.02 635.77 −2.03 <.05 *

Note. Observations = 718, Participants = 44, Items = 36. Formula: −1,000/RT � 1 + Condition + Proficiency
+ Condition:Proficiency + PC + (1 j Participant) + (1 j Item). ns = not significant.
* p < .05, ***p < .001.
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reactive, good-enough processing observed in
Chinese JFL learners. In this region, Chinese
JFL learners showed a processing advantage
for the long-distance condition, whereas native
Japanese speakers showed no corresponding
reaction-time difference. One possible explana-
tion is that native speakers continuously main-
tain and update their predictions throughout
sentence processing, such that facilitation from
anticipation and costs associated with integra-
tion or reanalysis offset each other at the object
noun. As a result, predictive processing may
not manifest as a clear behavioral advantage.
This interpretation is consistent with the ERP
findings of Hsu et al. (2014), who reported a
biphasic N400–P600 pattern at the object
noun, reflecting the combined effects of antic-
ipatory semantic activation and subsequent
integration or reanalysis. Such overlapping
facilitatory and inhibitory processes may
therefore cancel out in reaction-time mea-
sures, yielding no observable difference
despite ongoing predictive processing. For
Chinese JFL learners, such cancellation is
unlikely because predictive processing is weak
and not continuously sustained. Instead, in the
maze task, processing tends to terminate once
a noun that satisfies the numeric classifier is
encountered, resulting in a clear processing
advantage when dependency resolution occurs
later in the sentence.

In addition, among Chinese JFL learners,
proficiency modulated reaction times of the
two conditions in Regions 2, 3, and 5. For
Region 2 (the classifier; Figure 4), as Chinese
JFL learners’ proficiency increased, processing
speed for object-denoting classifiers improved
more slowly than for subject-denoting classi-
fiers, indicating relatively greater difficulty in
lexical access for object-denoting classifiers.
For Region 3 (subject NP; Figure 5), Japanese
proficiency increased Chinese JFL learners’
sensitivity to the classifier–noun mismatch.
Higher-proficiency JFL learners showed a
clearer divergence between the short- and
long-distance conditions than lower-proficiency
JFL learners, indicating improved ability to
detect and integrate classifier–noun agreement.
By contrast, lower-proficiency JFL learners

showed less distinction between conditions,
suggesting difficulty resolving the mismatch as
it first emerged. As for Region 5 (head noun;
Figure 6), proficiency reduced the processing
advantage for the long-distance condition.
Lower-proficiency JFL learners showed a big-
ger processing advantage, suggesting reliance
on quickly resolving classifier–noun relations
once the correct noun appeared. With
increasing Japanese proficiency, this advantage
diminished, indicating a shift toward more
native-like parsing. Taken together, these pat-
terns show that proficiency modulates how Chi-
nese JFL learners differentiate between short-
and long-distance dependencies, revealing a
developmental shift from good-enough locally
driven toward more structurally informed
processing.

In sum, the present findings show that
Japanese classifier–noun agreement processing
by Chinese JFL learners is shaped by both
dependency distance and language proficiency.
Although Chinese JFL learners benefit from
structural similarity between Chinese and
Japanese, this similarity does not guarantee
native-like online processing. Native speakers
use verb information to project and revise
expectations across long-distance dependen-
cies, whereas learners rely more on locally avail-
able semantic cues and delay integration until
the head noun is encountered. Proficiency mod-
ulates this pattern, revealing a gradual shift
toward more structurally guided processing,
but anticipatory parsing remains difficult even
when L1 transfer is possible.

Conclusion

This study examined how native Japanese
speakers and Chinese JFL learners process
classifier–noun structures involving short- and
long-distance syntactic dependencies. While
both groups showed high accuracy in processing
short-distance constructions, only native
speakers demonstrated efficient, anticipatory
processing using verb information to predict
and integrate upcoming nouns before encoun-
tering the head noun. In contrast, Chinese JFL
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learners exhibited delayed integration, relying
more heavily on locally available semantic cues,
and showing bottom-up processing with resolu-
tion occurring only when the head noun was
encountered. These findings suggest that,
despite structural similarities between the
Japanese and Chinese classifier systems,
the ability to engage in predictive parsing does
not automatically transfer from the first lan-
guage to the foreign language. Rather, such
anticipatory mechanisms appear to develop
gradually with increased proficiency and expo-
sure. The results highlight the complex interplay
between dependency distance, L1–FL (or L1–
L2) similarity, and learner proficiency in shap-
ing real-time sentence comprehension.
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