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Abstract

Language processing studies show that native speakers anticipate linguistic elements before
their occurrence. However, it is debated to what extent second language (L2) learners do
the same. To address this question, this study examines the processing of cataphora by
Chinese-speaking L2 English learners. Additionally, we query whether L2 learners’ expecta-
tions of upcoming antecedents are modulated by first language (L1) influence and constrained
by Principle B of the Binding Theory (Chomsky, 1981). Two self-paced reading studies show
that L1 English speakers’ anticipation of upcoming referents is active and strictly constrained
by Principle B. Crucially, L2 English learners also actively predict upcoming referents and are
sensitive to Principle B. However, L2 processing patterns suggest that Principle B competes
with semantics at later processing stages. Together with data from L1 Chinese and English
control participants, these results support the view that anticipatory processing in English
is not fundamentally different between monolinguals and bilinguals.

1. Introduction

In language comprehension, native speakers anticipate upcoming information at various lin-
guistic levels (e.g., Altmann & Kamide, 1999; DeLong et al., 2005; Grüter et al., 2017;
Kuperberg & Jaeger, 2016). In second language (L2) research, however, evidence is mixed
regarding whether L2 learners formulate expectations to the same extent as native speakers do.

Some real-time studies suggest that L2 learners differ from native speakers in underusing
linguistic cues (e.g., grammatical gender) for generating expectations (e.g., Grüter et al.,
2012; Lew-Williams & Fernald, 2010), although the difference could be quantitative rather
than qualitative (e.g., Chun & Kaan, 2019; Kim & Grüter, 2021). However, other studies indi-
cate that L2 learners demonstrate native-like anticipatory behaviors (e.g., Hopp, 2013; Mitsugi,
2018), modulated by L2 proficiency and L1 influence (e.g., Dussias et al., 2013; Hopp, 2010;
Hopp & Lemmerth, 2016).

Anticipatory processing in L2 is a crucial topic because it is key to understanding some fun-
damental differences between L1 and L2 processing, especially at the syntactic level (e.g., Kaan,
2014; Kaan et al., 2010). These differences have sometimes been ascribed to inefficient use of
syntactic information during processing (e.g., Clahsen & Felser, 2006). But an alternative
expectation-based account holds that non-native processing patterns could be related to
weaker expectations. Our study builds on Kush and Dillon’s (2021) work on L1 English pro-
cessing and uses backward anaphora or CATAPHORA, shown in (1), to explore anticipatory pro-
cessing in Chinese learners’ L2 English.

(1) While driving him/his friend to school, Mike casually told James an interesting story.

Prior work suggests that upon encountering a pronoun without an antecedent in prior dis-
course, native speakers anticipate a postcedent (i.e., ‘antecedent’ following the pronoun)
matching in gender and number in the upcoming discourse (e.g., Drummer & Felser, 2018;
Kazanina et al., 2007). This study investigates to what extent Chinese learners of L2 English
similarly anticipate a postcedent in real-time processing. This study has three main questions.

First, when cataphora is syntactically licensed, do L2 learners actively anticipate a seman-
tically congruent postcedent in the upcoming discourse?

Second, is anticipatory processing in the L2 subject to L1 influence? As we shall see, cat-
aphora in Chinese is less expected (Sun & Dennison, 2015) and infrequent (Y. Xu & He,
2007; Yuan, 2005). Leveraging the differences between Chinese and English, we query whether
properties of L1 Chinese influence anticipatory processing in L2 English.

Third, is real-time anticipatory cataphora resolution in the L2 constrained by Principle B of
the Binding Theory (Chomsky, 1981)? This question connects to L2 sentence processing work
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examining syntactic representations and the time-course of access
to grammatical constraints in the L2 (for a review, see Clahsen &
Felser, 2006, 2018; Cunnings, 2017).

2. Research background

2.1. Debate on reduced ability to generate expectations in L2

One of our main goals is to examine whether L2 speakers show
signs of anticipation in cataphora resolution. An influential recent
hypothesis posits that L2 learners show a “reduced ability to gen-
erate expectations” (RAGE) during real-time processing com-
pared to native speakers (Grüter et al., 2017). Although the
RAGE hypothesis argues for “reduced reliance on expectations
at the discourse level” (Grüter et al., 2017, p. 224), it has been sug-
gested that reduced expectations could also account for non-
native processing patterns at the syntactic level (e.g., Kaan,
2014; Kaan et al., 2010).

However, the suggestion that RAGE can be extended to (mor-
pho)syntactic processing is debated. In the case of morphosyntax
involving local domains, researchers investigated whether L2 lear-
ners can use gender-marked determiners and adjectives to formu-
late expectations for upcoming nouns (e.g., Dussias et al., 2013;
Hopp, 2010, 2013; Hopp & Lemmerth, 2016; E. Lau & Grüter,
2015; Lew-Williams & Fernald, 2010), with mixed results, includ-
ing some evidence suggesting that advanced learners can show
native-like anticipatory behaviors (e.g., Hopp, 2010, 2013; Hopp
& Lemmerth, 2016).

Here, we focus on long-distance dependencies which
demand more cognitive resources than local dependencies
and could provide more insights into RAGE. The line of
research we pursue concerns cataphora resolution. In L1 pro-
cessing, when cataphora is syntactically licensed in sentences
like while she was taking classes, Kathryn/Russell…, native
speakers expect she to refer to the matrix subject Kathryn.
Empirically, this expectation is revealed by the gender
mismatch between she and Russell leading to reading slow-
downs (Kazanina et al., 2007). This slowdown is known as
the GENDER MISMATCH EFFECT and is typically used as a diagnostic
for detecting attempts at cataphoric binding (e.g., Badecker &
Straub, 2002; the same diagnostic will be used for our
study.) In L2 processing, we see a similar pattern: Chinese,
Spanish, and Japanese learners of L2 English (Bertenshaw,
2009; Rodriguez, 2008) and Russian learners of L2 German
(Drummer & Felser, 2018) show gender mismatch effects in
syntactically licensed cataphoric constructions, although the
gender mismatch effects do not always emerge immediately.

One exception is Wu et al. (2019), who found that Chinese
learners of English did not show any gender mismatch effect
when reading English sentences like As he got closer to the
group, Bill/Mary shouted hello, suggesting that Chinese learners
might not anticipate the upcoming postcedent in L2 English.
But Wu et al. did not provide a detailed explanation for this find-
ing, other than suggesting that the absence of a gender mismatch
effect stems from Chinese learners’ quick adjustment to gender
(in)congruency. Importantly, prior work (including Wu et al.)
did not directly examine the role of L1 influence and L2 profi-
ciency. We address these gaps by investigating the processing of
L1 Chinese (Experiment 1) to identify potential L1 influence, in
addition to the processing of English as an L1/L2 (Experiment
2), and by using L2 proficiency as a continuous predictor in stat-
istical models.

2.2. Potential L1 influence in cataphora resolution

When seeking to explain differences between L1 and L2 process-
ing, potential differences between languages need to be consid-
ered. For example, could L1 influence explain the absence of
anticipation for postcedents in Wu et al.’s (2019) study? Thus, a
natural extension of the research on anticipatory processing is
to test whether cataphora resolution is subject to L1 influence
(here, we use the term “L1 influence” in a broad sense, including
effects of prior L1 experience on the L2; this experience could be
grammar- or usage-based; we return to this in Sections 5 and 6.)

Prior comparative work shows that cataphora in Chinese is
more restricted in its syntactic environments than in English
(e.g., Huang, 1982; Huang & Lin, 2021; C. Wang, 2000). It is
also less acceptable (Sun & Dennison, 2015; Z. Wang, 1994)
and less frequent (Y. Xu & He, 2007; Yuan, 2005), which moti-
vated the proposal of a linearity constraint for Chinese (Tai,
1973; C. Wang, 2000; Z. Wang, 1994). Notably, Sun and
Dennison (2015) found in a self-paced reading study that, unlike
anaphora, cataphora is not strongly anticipated by native Chinese
speakers, as indicated by a weak and delayed gender mismatch
effect, which contrasts with the online cataphora resolution pat-
terns in L1 English speakers (Kennison et al., 2009).
Intriguingly, despite the relatively weak and delayed anticipation
during online processing, Chinese speakers strongly prefer cata-
phoric coreference in offline forced-choice judgment.
Nevertheless, the weak anticipation for upcoming postcedents
by Chinese speakers could potentially impact Chinese learners’
real-time cataphora resolution in L2 English, which we examine
in this study.

Despite a large body of work showing that L1 properties influ-
ence the acquisition of L2s (see e.g., White, 2000 for a review), it is
less clear whether L1 influence guides REAL-TIME L2 processing
(see Lago et al., 2021; Roberts, 2013 for reviews).

On the one hand, some researchers argue that the role of the
L1 is quite limited in grammatical processing: L1 influence has
been described as “often absent” (Clahsen & Felser, 2018,
p. 697) based on overviews of prior studies (e.g., Cunnings
et al., 2010; Felser et al., 2009; Roberts et al., 2008). On the
other hand, there is empirical evidence for L1 influence on
some aspects of syntactic processing, such as morphosyntactic
processing (e.g., Dussias et al., 2013; Dussias & Sagarra, 2007;
Hopp, 2017).

However, evidence for L1 influence involving long-distance
dependencies is indeed limited, which makes cataphora resolution
a good test case. In our case, as cataphora is less frequent in
Chinese (Y. Xu & He, 2007; Yuan, 2005) and less anticipated in
real-time processing (Sun & Dennison, 2015), Chinese learners
might show a similarly weak (or even null) anticipatory process-
ing pattern in their L2 English as in their L1 Chinese. In this
work, we ask whether L2 learners’ experience with cataphora in
L1 Chinese impacts their expectations for postcedents in L2
English.

2.3. Cataphora resolution and Principle B

If L2 learners can actively anticipate the postcedent, we can ask
whether their expectations are guided by syntactic constraints.
This study probes how Principle B influences L2 learners’ antici-
patory behavior in sentences like (1) (while PRO driving him to
school, Mike…). According to Principle B, a pronoun cannot be
bound by a clausemate antecedent – the PRO in the adverbial
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clause. This means that the matrix subject Mike that controls PRO
cannot be coreferential with the pronoun him. Therefore, if L2
processing is syntactically guided in similar ways as L1 processing,
L2 learners should not anticipate the matrix subject to be the
postcedent.

However, it is debated whether L2 learners can employ bind-
ing principles in a native-like manner during real-time processing
(e.g., Felser et al., 2009, 2012; Puebla & Felser, 2022). The
Shallow Structure Hypothesis (SSH; Clahsen & Felser, 2006)
posits that L2 speakers build shallower syntactic representations
in real-time parsing and over-rely on lexical-semantic cues (e.g.,
Frenck-Mestre & Pynte, 1997; Marinis et al., 2005). But this
view has been challenged by studies showing that L2 speakers’
real-time processing is sensitive to syntactic constraints such as
syntactic islands (e.g., Felser et al., 2012; Omaki & Schulz, 2011).

A more recent version of the SSH argues that L2 speakers can
have fully specified syntactic representations but show reduced
and delayed sensitivity to syntactic constraints in real-time pars-
ing (Clahsen & Felser, 2018). For example, in an eye-tracking
study on reflexive resolution in L2 English, Felser et al. (2012)
found that despite native-like grammatical knowledge about
Principle A in the off-line task (i.e., binding of reflexives must
be local), during real-time processing German learners of
English nonetheless showed an early bias for the discourse-
prominent matrix subject as the antecedent, contrary to
Principle A. By contrast, native English speakers only considered
local antecedents at early processing stages. This suggests that L2
speakers are less sensitive to syntactic constraints than discourse-
pragmatic constraints in anaphora resolution.

Regarding cataphora resolution, evidence is mixed. Rodriguez
(2008) and Bertenshaw (2009) presented evidence of sensitivity to
Principle C (i.e., a pronoun cannot c-command its coreferenced
DP as in hei opened the window while the fireman*i/j…) with
Chinese, Japanese, and Spanish learners of English. But
Drummer and Felser (2018) observed that native German speak-
ers and Russian learners of German both allowed interpretations
that violate Principle C in German. These differences could be
due to language-specific properties. Another reason could be
that, as Kush and Dillon (2021) suggested, Principle C might
not be a good test case for real-time application of syntactic con-
straints, given some exceptions to Principle C. In our work, we
follow Kush and Dillon’s paradigm by making use of Principle
B to test whether Chinese learners of English can restrain their
expectations for postcedents in syntactically unlicensed positions.

3. Overview of the aims

This study has three overarching goals.
First, we aim to explore whether Chinese learners of English

can anticipate an upcoming postcedent when cataphora is syntac-
tically licensed by the English grammar.

Second, based on the processing patterns of cataphora in L1
Chinese, we aim to assess to what extent L2 processing is
impacted by L1 influence.

Third, we hope to shed light on whether Principle B strictly
guides anticipatory processing in the L2 when cataphoric binding
is ruled out syntactically.

In two experiments, we combine postcedent choice and self-
paced reading tasks to investigate L2 learners’ grammatical knowl-
edge and their processing of cataphora to further our understand-
ing of anticipatory processing involving long-distance
dependencies.

4. Experiment 1: Cataphora in Chinese

Experiment 1 examines cataphora processing in Chinese by native
Chinese speakers, using self-paced reading and sentence-final
postcedent choices. The postcedent choice task tests to what
extent cataphora is constrained by Principle B in Chinese,
which to our knowledge has not been examined experimentally
in prior work. The Chinese speakers’ processing patterns in self-
paced reading can illuminate how actively they anticipate the
postcedent and what the time-course is of multiple constraints
that are at play.

4.1. Participants

Eighty-five adult native Chinese speakers participated over the
internet. Participants with comprehension accuracies below 75%
in filler trials were excluded (5 participants). This screening criter-
ion was applied to all experiments in this paper.

4.2. Materials

We crossed Constraint (Licensed/Unlicensed) and Gender
(Match/Mismatch) in a factorial design, as exemplified in (2).
The null subject in the adverbial clause is indicated by PRO/
pro1 (see Sun & Dennison, 2015, for a similar analysis).
Constraint refers to whether cataphoric binding by the matrix
subject is syntactically licensed. In (2a), cataphoric binding does
not violate any syntactic constraints. By contrast, in (2b), the
object pronoun ta cannot refer to the matrix subject (e.g.,
Liqiang): the null subject (PRO/pro) – coreferential with the
matrix subject – c-commands ta, thereby precluding coreference
between ta and the null subject/matrix subject. Gender refers to
the semantic gender congruency between the pronoun and the
matrix subject. The gender mismatch effect, as introduced in
Section 2.1, is a diagnostic for detecting cataphoric binding in
real-time processing.

(2) a. Licensed:
Zai1 PRO/pro song2 {tamale/tafemale} pengyou3 qu xuexiao4 de
at PRO/pro take 3SG.M/3SG.F friend to school DE

shihou,5 Liqiangmale6 suikou7
time Liqiang casually
gaosu-le8 {Wangfanmale/Wanglifemale}9 yi-ge10 gushi.11
tell-ASP Wangfan/Wangli one.CL story
‘While taking {his/her} friend to school, Liqiangmale casually
told {Wangfanmale/Wanglifemale} a story.’

b. Unlicensed:
Zai1 PRO/pro song2 {tamale/tafemale}3 qu xuexiao4 de shihou,5
at PRO/pro take 3SG.M/3SG.F to school DE time
Liqiangmale6 suikou7 gaosu-le8
Liqiang casually tell-ASP
{Wangfanmale/Wanglifemale}9 yi-ge10 gushi.11
Wangfan/Wangli one-CL story
‘While taking him/her to school, Liqiangmale casually told
Wangfanmale/Wanglifemale a story.’

In the target sentences, presented region-by-region as indi-
cated by subscripts in (2), there are two potential postcedents:
the matrix subject (e.g., Liqiang) and the matrix object (e.g.,
Wangfan/Wangli). The matrix subject is the first available postce-
dent and matches/mismatches the gender of the pronoun.
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Following Kush and Dillon (2021), the matrix object always
matches the gender of the pronoun (i.e., the pronoun has an avail-
able referent even if it mismatches the gender of the matrix sub-
ject). Genders of the postcedents are indicated by stereotypically
male/female names.

These Chinese target sentences have the same structural design
as the English sentences in Experiment 2. However, the sentences
are not lexically identical, because Chinese and English verbs dif-
fer in subcategorization and semantic/pragmatic properties.
Because the target sentences in both languages involve a variety
of meanings, the results are not dependent on any specific mean-
ing configuration. Crucially, the Chinese and English sentences
closely match in structure and thus the semantic differences are
not expected to impact our conclusions.

Twenty-four sets of target items were distributed into 4 lists
using Latin square. These were mixed with 24 filler sentences
including relative clauses and anaphora. Half of targets have
female and half have male matrix subjects. The critical region is
the matrix subject (e.g., Liqiang). The two spillover regions are
the adverb (‘casually’) and the matrix verb (‘told’).

4.3. Procedure

The self-paced reading experiment was implemented on Ibex
Farm (Drummond, 2013). Participants read each sentence
region-by-region. After each sentence, they answered a
two-alternative question. On target trials, this question probes
the interpretation of the cataphor. The answer choices were the
matrix subject (e.g., Liqiang) and object (e.g., Wangfan/Wangli).
The order of the choices was randomized. See (3) for an example:

(3) Example question for a target trial (presented in Chinese):
‘{______ /______ ’s friend} was taken to school.’
A. Liqiang B. Wangfan/Wangli

4.4. Predictions

We first consider the predictions for offline postcedent choices.
First, a main effect of Constraint is expected as native Chinese
speakers should prefer matrix objects in the Unlicensed condi-
tions due to Principle B, relative to the Licensed conditions.
Second, we anticipate a Constraint x Gender interaction. In the
Licensed conditions, when the genders of the pronoun and the
matrix subject mismatch, Chinese speakers are expected to prefer
the matrix object (Wangfan/Wangli); but when the genders of the
pronoun and the matrix subject match, they are expected to prefer
the matrix subject (Liqiang). In the Unlicensed conditions, theor-
etically we could anticipate a null gender effect because the matrix
subject is unlikely to be considered (i.e., ruled out by Principle B),
regardless of its gender. However, given Kush and Dillon’s finding
regarding postcedent choices in English, we may see a weak
‘intrusion’ effect from the gender-congruent matrix subject in
Unlicensed conditions in Chinese. This would not be empirically
surprising because in offline tasks gender information often
impacts referent choices at some very late processing stage (e.g.,
Cunnings & Sturt, 2014; Sturt, 2003).

As regards reading times, a Constraint x Gender interaction is
expected at and/or after the matrix subject. Following prior work,
we use the gender mismatch effect as an indicator of binding
between cataphoric pronouns and postcedents. In the Licensed
conditions, if Chinese speakers actively anticipate a postcedent,
we expect an immediate gender mismatch effect at the critical

region. However, given Sun and Dennison’s (2015) findings, we
might alternatively see a reduced or delayed gender mismatch
effect. For the Unlicensed conditions, following Kush and
Dillon (2021), our default hypothesis is that Chinese speakers
observe Principle B when the matrix subject is first encountered
and do not show any gender effect.

4.5. Data analysis

For the analysis of postcedent choices, we fitted mixed-effect
logistic models in R (R Core Team, 2020) using the glmer function
(lme4 package, Bates et al., 2015a). Contrasts were set for fixed
effects Constraint (Unlicensed: +05, Licensed: −0.5) and Gender
(Match: +0.5, Mismatch: −0.5). Participants and items were trea-
ted as grouping factors for random effects. Statistical models were
fitted parsimoniously (Bates et al., 2015b): a simpler model is pre-
ferred if it does not differ significantly from a more complex one
in model comparisons. A p-value of 0.2 was selected for model
comparisons (Matuschek et al., 2017).

For RT analysis, extreme RTs outside the 100–3000 ms range
were first trimmed. Then, RTs 2.5 standard deviations above
the mean by region and by condition were also removed (e.g.,
Ratcliff, 1993; Kush et al., 2017). This affected 2.67% of the ori-
ginal data. We then fitted mixed-effect linear models (lmer func-
tion) and used the contrast coding described above. Analyses were
run over both raw RTs and log-transformed RTs.2 For brevity, we
report results based on raw RTs; when crucial discrepancies exist,
we report both. T-values were transformed to p-values using the
Satterthwaite approximation implemented by the lmerTest pack-
age (Kuznetsova et al., 2015).

4.6. Results

The 80 participants included in the analysis had an average accur-
acy of 96% on filler-trial comprehension questions. We report
postcedent choice results first.

Postcedent choices
Participants’ mean proportions of matrix object choices are in
Table 1. See supplementary materials (Table A1) for statistics.3

The statistical model reveals main effects of Gender and
Constraint. The main effect of Constraint indicates that Chinese
speakers have a stronger preference for matrix objects in the
Unlicensed than in the Licensed conditions, suggesting that
Principle B constrains postcedent choices.

The main effect of Gender indicates that Chinese speakers are
overall sensitive to the gender of the matrix subject. This gender
effect is especially revealing in the Licensed conditions: when
the genders of the pronoun and the matrix subject match, matrix
subjects are strongly preferred (72%), suggesting that participants
prefer the first available referent as the postcedent (also see Giskes
& Kush, 2021). This FIRST-REFERENT BIAS even characterizes the
Licensed/Mismatch condition, in which 46% of postcedent
choices went to the gender-incongruent matrix subject. As will
be discussed later, a similar pattern characterizes English native
speakers’ antecedent choices as well (also see Kush & Dillon,
2021) and suggests that native Chinese speakers are sensitive to
the orthographical gender of ta (also see e.g., Liang et al., 2018;
Qiu et al., 2012; X. Xu et al., 2013). In addition, as expected, we
see a small gender effect – a weak ‘intrusion’ effect – in the
Unlicensed conditions.

4 Jun Lyu et al.

https://doi.org/10.1017/S1366728924000208 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728924000208


Finally, gender congruency plays a more prominent role in the
Licensed than in the Unlicensed conditions as indicated by a mar-
ginal Constraint x Gender interaction, a pattern which is similar to
what we shall see in native English speakers. Overall, these data sug-
gest that Principle B constrains Chinese speakers’ postcedent choices.

Reading times
Mean RTs across regions are in Figure 1. See supplementary
materials (Table A2) for statistics. Before the critical region, we
find main effects of Gender at regions 1 (‘At’) and 4 (‘to school’)
which are probably spurious because the gender-(in)congruent
postcedent has not been encountered yet.

There are main effects of Constraint from region 3 (‘pronoun
(NP)’) to region 6 (Liqiang): the Licensed conditions elicited
longer RTs than the Unlicensed conditions. This is expected
because the possessive phrase (‘his friend’) is longer and referen-
tially more complex than a bare pronoun (‘him’). No other sig-
nificant effects were found at the pre-critical regions.

At the critical region (the matrix subject), the main effect of
Gender and the Constraint x Gender interaction are not signifi-
cant. At the first spillover region (region 7), the main effect of
Constraint is marginal in the raw RT analysis but significant in
the log-transformed analysis (β =−0.04, SE = 0.02, t =−2.18, p
= 0.03). We find no main effect of Gender. Crucially, the
Constraint x Gender interaction is significant. Gender mismatch
caused reading slowdowns in the Licensed conditions (β =
−33.61, SE = 15.61, t =−2.15, p < 0.05). However, in the

Unlicensed conditions, gender match caused slowdowns (β =
46.86, SE = 14.26, t = 3.29, p = 0.001), exhibiting an intriguing
‘gender match’ effect. We return to this finding in Section 4.7.

Another interaction characterizes the second spillover region
(region 8), due to a gender mismatch effect in the Licensed con-
ditions (β =−32.80, SE = 9.11, t = −3.60, p < 0.001) and a gender
match effect in the Unlicensed conditions (β = 21.15, SE = 8.71,
t = 2.43, p < 0.05). No other effects are significant at this region.

Together, these results suggest that gender modulates cataph-
ora resolution by native Chinese speakers in their first language
in both Licensed and Unlicensed conditions.

4.7. Discussion

Experiment 1 tested how native Chinese speakers process cataph-
ora in Chinese, in syntactically licensed and unlicensed contexts.
In combination with Experiment 2, this experiment provides an
L1 Chinese control group that allows us to compare the process-
ing of cataphora in L1 Chinese and L1/L2 English.

The postcedent choice results show that native Chinese speak-
ers strongly prefer a gender-congruent matrix subject in a syntac-
tically licensed position due to a first-referent bias. Crucially, we
found that Principle B guides Chinese speakers’ postcedent
choices as predicted. Interestingly, we find that in the syntactically
unlicensed conditions, gender congruency plays a minor role:
gender match between the pronoun and the matrix subject led
to more matrix subject choices. Although not crucial to our
aims and expected given prior work in English (Kush & Dillon,
2021), it may be caused by misretrieval of the gender-congruent
matrix subject under similarity-based interference (Gordon
et al., 2001, 2004) – as the matrix subject and object have the
same gender – or because the effect of Principle B weakens over
time. We will not disentangle these two possibilities as they are
not critical to our research goals.

For the self-paced reading results, there are two major findings.
First, using the gender mismatch effect as a diagnostic, we find

Table 1. Mean proportions of matrix object choices by L1 Chinese speakers in
Experiment 1. Numbers in parentheses indicate standard errors in percentages.

Licensed Unlicensed

Match Mismatch Match Mismatch

28% (2%) 54% (2%) 78% (2%) 89% (1%)

Figure 1. Mean RTs (ms) across regions and conditions for L1 Chinese speakers in Experiment 1.
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that Chinese speakers attempted to bind the cataphor to the first
available postcedent in the Licensed conditions. However, this
effect does not surface until the spillover regions and appears
small, echoing previous findings of a delayed and reduced effect
from Sun and Dennison (2015). These results suggest that
Chinese speakers’ expectations for syntactically licensed postce-
dents are less active and weaker, relative to what has been
found for native English speakers in prior work (Kush &
Dillon, 2021) and what we will report for our group of native
English speakers in Experiment 2.4

Second, focusing on the Unlicensed conditions, we did not
find a gender mismatch effect at the critical region, in line with
our predictions. However, we found an unpredicted gender
match effect in the two spillover regions. In fact, a prior self-paced
reading study on cataphora resolution in Russian found similar
gender match effects (Kazanina & Phillips, 2010), which was
taken to suggest that the syntactically unlicensed gender-
congruent postcedent is temporarily considered but later
rescinded or reanalyzed. Here, we additionally speculate that the
unpredicted gender match effect may reflect a clash between the
gender cue and Principle B during incremental processing (e.g.,
Badecker & Straub, 2002; also see Kush & Dillon, 2021, for discus-
sion of a gender match effect in their Experiment 2): gender con-
gruency favors the matrix subject as the postcedent, only to be
contradicted by syntax which penalizes cataphora, hence the slow-
down in the Unlicensed/Match condition.

Overall, Experiment 1 shows that native Chinese speakers can
anticipate syntactically licensed postcedents in real-time process-
ing, but the gender mismatch effect is delayed and weak.
Importantly, the processing differences in Licensed vs.
Unlicensed conditions show that Chinese speakers are sensitive
to Principle B, but Principle B may not be inviolable in Chinese
in real-time processing, as shown by the gender match effects
seen in later-stage (spillover) RTs.

These results raise two questions related to L2 processing. First,
do Chinese learners of English show a similar delayed gender mis-
match effect in the Licensed conditions in L2 cataphora resolution,
especially given the low frequency of cataphora in their L1? Second,
will they show a gender match effect in the Unlicensed conditions?
We turn to these questions in Experiment 2.

5. Experiment 2

In this experiment, we query to what extent L2 learners’ process-
ing patterns resemble those of native English speakers and
whether influence from L1 Chinese modulates cataphora reso-
lution in L2 English. We report data from Chinese learners of
English and a control group of native English speakers.

5.1. Participants

The L2 learners were 93 adult Chinese learners of English
recruited from several universities in China. One was removed
due to low comprehension accuracy. The L2 learners were born
and raised in China, spoke Chinese as their L1, and were living
in China at the time of the experiment. Among the remaining
92 L2 participants, eight reported having lived outside China
but had spent no more than 6 months in an English-speaking
country, except for three (two spent 7 and 20 months in the
USA, one spent 11 months in the UK). All L2 participants learned
English in China. The mean age for initial contact with English is
8.09 years (SD = 2.4).

To obtain a measure of L2 proficiency, the L2 participants
completed a cloze test (Oshita, 1997) after the self-paced reading
experiment. The cloze test consisted of three passages with 75
blanks. Six participants did not finish the cloze test; their data
were included for postcedent choice and RT analyses but not in
the analysis with proficiency as a predictor. The 86 L2 participants
who finished the cloze had an average score of 65.9/75 (SD = 6.2).

The L1 control group consisted of 102 adult native English
speakers recruited on Amazon Mechanical Turk. Ten were
removed due to low accuracy on filler trials, leaving 92 for the
final analysis.

5.2. Materials

The target stimuli in Experiment 2 are structurally similar to
those in Experiment 1. The same factors were manipulated. See
(4) for an example. (Subscripts indicate presentation regions in
the self-paced reading experiment.) Twenty-four sets of target
items were mixed with 24 fillers and distributed into 4 lists
using Latin square.

(4) a. Licensed:
While1 driving2 {his/her} friend3 to4 school,5 Mike6 casually7
told8 {James/Jane}9 an10 interesting11 story.12

b. Unlicensed:
While1 driving2 {him/her}3 to4 school,5 Mike6 casually7
told8 {James/Jane}9 an10 interesting11 story.12

5.3. Procedure

For native English participants, the procedure was the same as in
Experiment 1. L2 participants additionally completed a cloze test
and a language background questionnaire after the self-paced
reading task.

5.4. Predictions

We first make predictions for postcedent choices for the two
groups. For native English speakers, we predict a main effect of
Constraint as they should prefer matrix objects in the
Unlicensed conditions. We also predict a Constraint x Gender
interaction: the gender effect should be stronger in the Licensed
than in the Unlicensed conditions.

As regards L2 learners, if they are sensitive to pronoun gender
in English in comprehension (e.g., Rodriguez, 2008; Yu & Dong,
2018) and have knowledge of Principle B, we predict the same
choice patterns as native English speakers. Alternatively, the inter-
action effect may not appear because in the Unlicensed condi-
tions, L2 learners might be less constrained by Principle B in
English, compared to native English speakers.

Next, we turn to predictions for RTs. Given prior findings in
Kush and Dillon (2021), native English speakers are expected to
show an early gender mismatch effect at the postcedent region
in the Licensed conditions but no gender effect in the
Unlicensed conditions. For L2 learners, RT predictions differ
based on: (i) whether L2 learners can anticipate an upcoming syn-
tactically licensed postcedent; (ii) if they can, whether they will be
subject to L1 influence; and (iii) whether they will strictly obey
Principle B in cataphora resolution.

We hypothesize that if RAGE can be extended to cataphora
resolution and if experience with cataphora in L1 Chinese impacts
L2 processing, L2 learners should not show an early mismatch
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effect in the Licensed conditions. In addition, if L2 learners adopt
shallower parsing strategies by overusing semantic information
and underusing syntactic information (Clahsen & Felser, 2006,
2018), we should see gender mismatch effects in both Licensed
and Unlicensed conditions.

5.5. Data analysis

Data analysis was the same as in Experiment 1, except that we
included Group (L1/L2) as a between-participant factor (sum-
coded, L1: +0.5, L2: −0.5) in the omnibus data analysis.
Trimming impacted 1.96% and 2.96% of the raw RTs in L1 and
L2 English data, respectively.

5.6. Results

The 92 L1 and 92 L2 participants included in the final analysis
answered comprehension questions with 96% and 95% accuracy,
respectively. Below, we first report between-group analyses on
postcedent choices and RTs to identify potential by-group differ-
ences. When differences of interest are found, we then conduct
within-group analyses.

5.6.1. Between-group analysis
Postcedent choices
The omnibus analysis reveals main effects of Constraint, Gender,
and Group, qualified by Constraint x Gender and Constraint x
Group interactions. See supplementary materials (Table A3) for sta-
tistics. The Constraint x Gender interaction suggests that the gender
congruency effect is weaker in the Unlicensed conditions due to
Principle B. Furthermore, the lack of a significant Gender x
Group interaction in postcedent choices indicates that L2 English
participants utilized gender cues similarly to native speakers. The
main effect of Group and the Constraint x Group interaction are
due to the fact that, within the Licensed conditions, L2 English
speakers preferred matrix subject choices more strongly compared
to native speakers (β = 0.51, SE = 0.14, t = 3.67, p < 0.001); but
within the Unlicensed conditions, there is no group-related differ-
ence (β = 0.12, SE = 0.21, t = 0.56, p = 0.58). In other words, when
cataphoric binding is syntactically licensed, L2 speakers tend to
resolve the dependency earlier than native speakers by choosing
the referent linearly closer to the pronoun, presumably due to lim-
ited cognitive resources (e.g., Borghini & Hazan, 2018; Declerck &
Kormos, 2012).

Reading times
Here, we focus on the critical matrix subject region and the two spill-
over regions. See supplementary materials (Table A4) for statistics.

At the critical region, we found main effects of Constraint and
Group. Crucially, there is a significant Constraint x Gender inter-
action, which aligns with Kush and Dillon’s (2021) findings.
(However, the log-transformed analysis did not reveal a signifi-
cant interaction.) There is an additional Constraint x Group inter-
action, not crucial to our purposes. The Group x Gender
interaction and the three-way interaction are not significant, sug-
gesting that L1 and L2 English participants were similarly sensi-
tive to gender cues in Licensed and Unlicensed conditions at
the early processing stages (critical region).

At the first spillover region (e.g., casually), in addition to a
main effect of Group, the Constraint x Gender interaction, the
Constraint x Group interaction, and the Gender x Group inter-
action all reach significance. The crucial Gender x Group

interaction suggests that L1 and L2 English groups reacted differ-
ently to gender (mis)match between the pronoun and the matrix
subject at this stage. Given this, we analyze the two groups’ RT
patterns separately in Sections 5.6.2 and 5.6.3. The second spill-
over region (e.g., told) shows similar results, except that there is
also a main effect of Constraint.

5.6.2. L1 English results
Postcedent choices
Table 2 shows the native English speakers’ mean proportions of
matrix object choices. See supplementary materials (Table A5) for
statistics. The statistical model reveals expected main effects of
Constraint and Gender, qualified by an interaction. As discussed
in our between group-analysis in Section 5.6.1, these results suggest
that native English speakers are sensitive to Principle B, similar to L1
Chinese results in Experiment 1.

Reading times
Native English speakers’ mean RTs are plotted in Figure 2. See
supplementary materials (Table A6) for statistics. Before the post-
cedent region, the main effect of Constraint reaches significance at
regions 3 ( pronoun (NP)) and 4 (e.g., to), which is not relevant
for our predictions: the longer RTs in Licensed conditions are
attributable to the possessive phrase (e.g., his/her friend) being
phonologically and referentially more complex. The Constraint
x Gender interaction at region 3 is probably spurious because gen-
der (mis)match cannot matter before the postcedent appears. No
other effects at the pre-critical regions are significant.

At the critical region, we found main effects of Constraint and
Gender but no significant interaction. However, planned compar-
isons show that the main effect of Gender is mainly driven by a
gender mismatch effect in the Licensed conditions: gender mis-
match led to significant reading slowdowns in the Licensed con-
ditions (β = −43.68, SE = 16.77, t =−2.61, p < 0.01) but not in the
Unlicensed conditions (β =−6.43, SE = 15.60, t =−0.41, p = 0.68).
These results replicate Kush and Dillon’s (2021) findings for the
critical region. The two spillover regions show the same main
effects as well as a significant interaction: gender mismatch mod-
ulates cataphora resolution in the Licensed conditions (region 7:
β = −50.38, SE = 10.69, t =−4.71, p < 0.001; region 8: β =−47.39,
SE = 9.32, t =−5.09, p < 0.001). Note that native English speakers
did not show any gender match effect in the Unlicensed condi-
tions, unlike L1 Chinese speakers.

5.6.3. L2 English results
Postcedent choices
Table 3 shows the L2 learners’ mean preferences for matrix
objects. See supplementary materials (Table A7) for statistics.
The main effects of Constraint and Gender as well as the inter-
action are significant, similar to the results for native English
speakers. This suggests that L2 learners are similarly sensitive to
Principle B as L1 English speakers.

Table 2. Mean proportions of matrix object choices by L1 English speakers in
Experiment 2. Numbers in parentheses indicate standard errors in percentages.

Licensed Unlicensed

Match Mismatch Match Mismatch

22% (2%) 51% (2%) 73% (2%) 81% (2%)
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Reading times
The L2 learners’ RTs are plotted in Figure 3. See supplementary
materials (Table A8) for statistics. Before the critical region, as
expected, the main effects of Constraint are significant for regions
3 ( pronoun (NP)) and 4 (e.g., to), due to possessive phrases elicit-
ing longer RTs than bare pronouns. Another main effect of
Constraint in the opposite direction characterizes region 2 (e.g.,
driving), probably spurious as this region is identical across con-
ditions. No other effects are significant prior to the critical region.

At the critical postcedent region, there is only a main effect of
Constraint: the Unlicensed conditions induced longer RTs than
the Licensed conditions. Although not relevant for our purposes,
we speculate that the involvement of Principle B in the
Unlicensed conditions may lead to extra processing costs for L2
speakers. The Gender x Constraint interaction is only marginal,
driven by a numerically trending mismatch effect (β =−43.85,
SE = 22.94, t = −1.91, p = 0.06) in the Licensed conditions and
no gender effect in the Unlicensed conditions (β = 17.70, SE =
26.48, t = 0.67, p = 0.50). We come back to this trending gender
mismatch effect in Section 5.6.4.

At the first spillover region, the main effect of Constraint and
the interaction are significant. But unlike native English speakers
whose RTs show a significant gender mismatch effect in the
Licensed conditions, with L2 English learners, we only find a mar-
ginal gender mismatch effect in the same conditions (β =−29.64,
SE = 15.31, t =−1.94, p = 0.053). Furthermore, L2 learners differ
from native English speakers by exhibiting a striking gender

match effect at the first spillover region, echoing what we saw in
Experiment 1. Indeed, planned comparisons indicate slowdowns
due to gender match in the Unlicensed conditions (β = 53.90,
SE = 18.49, t = 2.92, p = 0.004). As alluded to in our discussion
of RTs in Experiment 1, a gender match effect may reflect a
clash between Principle B and gender cues, which means that
Principle B is not inviolable in online cataphora resolution in
Chinese. Observing a similar effect in L2 English processing sug-
gests that Principle B may be similarly violable for Chinese speak-
ers in their L2, at least during the later processing stages.

There are still hints of this gender match effect at the second
spillover region, as the Constraint x Gender interaction is mar-
ginal. But planned comparisons show that the trending gender
match effect in the Unlicensed conditions is not significant
(β = 25.12, SE = 16.88, t = 1.49, p = 0.13).

5.6.4. Session and proficiency analyses for L2 speakers
L2 learners’ RTs show no clear sign of a gender mismatch effect
(despite a numerical trend) in contrast to L1 English speakers. In
this section, we consider two possible reasons for this and provide
two further analyses that explore these possibilities.

First, the possessive pronoun his/her in the Licensed condi-
tions is structurally less prominent (more embedded) compared
to the object him/her in the Unlicensed conditions. Thus, L2 lear-
ners might be less likely to attend to gender mismatch in the
Licensed conditions, especially at the beginning of the experiment
when they are still getting used to the task. In addition, it has been
shown that L2 learners’ ability to make predictive use of gender
cues increases with more trials (Hopp, 2016). To see if L2 learners
become more sensitive to the gender mismatch over the course of
the experiment, we ran a session analysis comparing the first and
second halves of the experiment.

Second, proficiency could also play a role: it could be that the
more proficient L2 learners anticipate the upcoming postcedent
and exhibit a gender mismatch effect, while the less proficient

Figure 2. Mean RTs (ms) across regions and conditions for L1 English speakers in Experiment 2.

Table 3. Mean proportions of matrix object choices by L2 English speakers in
Experiment 2. Numbers in parentheses indicate standard errors in percentages.

Licensed Unlicensed

Match Mismatch Match Mismatch

18% (2%) 36% (2%) 72% (2%) 81% (2%)
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L2 learners do not. Thus, in the second analysis we use L2 lear-
ners’ cloze scores as a continuous predictor to see if L2 proficiency
modulates the gender mismatch effect.

Session analysis
We analyzed the L2 learners’ RTs for the first and second half of
the trials separately (Figure 4; see supplementary materials Set B
for statistics). Here, we focus on gender effects at the critical and
spillover regions.

For the first half, only the two spillover regions show signifi-
cant Constraint x Gender interactions. As shown in Figure 4, gen-
der match elicited longer RTs in the Unlicensed conditions (first
spillover: β = 51.79, SE = 27.46, t = 1.89, p = 0.06; second spillover:
β = 48.74, SE = 24.08, t = 2.02, p = 0.04) while gender mismatch
led to longer RTs in the Licensed conditions, which reach signifi-
cance at the first spillover region (β = −47.95, SE = 21.81, t =
−2.20, p = 0.03).

In the second half, at the critical region, the Constraint x
Gender interaction is significant. Planned comparisons indicate
that gender mismatch led to reading slowdowns in the Licensed
conditions (β =−92.61, SE = 30.17, t = −3.07, p = 0.002). No gen-
der effect was observed in the Unlicensed conditions. The first
spillover region also shows a significant interaction. However,
this is caused by the gender match effect in the Unlicensed con-
ditions (β = 56.69, SE = 25.95, t = 2.19, p = 0.03). No gender effect
was observed for the second spillover region. Thus, the RT data
suggest that L2 English speakers can promptly anticipate an
upcoming postcedent, but their ability to do so (reflected by the
smaller gender mismatch effect in the whole session analysis) is
overall weaker compared to native English speakers.

Proficiency analysis
To analyze the effect of proficiency, L2 learners’ cloze scores were
included as a continuous predictor. At the critical and spillover
regions, L2 proficiency was not found to correlate significantly

with Gender in the RT analyses (see supplementary materials,
Table A9). Thus, the L2 learners’ anticipatory processing seems
unimpacted by their L2 proficiency as measured by the cloze
test in our study.

5.7. Discussion

Experiment 2 investigates to what extent L2 learners’ processing pat-
terns resemble those of native English speakers andwhether influence
from L1 Chinese modulates cataphora processing in L2 English.

Postcedent choice patterns of L1 and L2 English speakers are
similar. Both groups preferred the first available postcedent in
the Licensed conditions when the genders of the pronoun and
the matrix subject match. Furthermore, both groups’ postcedent
choices were guided by Principle B as they strongly preferred
matrix objects in Unlicensed conditions.

However, reading times from L1 and L2 English speakers dif-
fer. First, while native English speakers showed an early gender
mismatch effect in the Licensed conditions, the same gender mis-
match effect is weaker in L2 learners. However, this does not
mean that L2 learners are insensitive to semantic gender in
English. Indeed, as we saw in our session analysis, in the second
half of the trials, L2 learners displayed an early gender mismatch
effect. In this sense, L2 learners can indeed anticipate postcedents
by making use of gender cues. Thus, although L2 speakers show
weaker gender mismatch effects, there seem to be no fundamental
differences between L2 and L1 English speakers relating to the
nature and time-course of cataphora resolution in syntactically
licensed environments. These results do not favor a strong inter-
pretation of RAGE (Grüter et al., 2017).

Another difference between L1 and L2 anticipatory processing
is that while native English speakers were insensitive to gender
cues in Unlicensed conditions, L2 learners showed a gender
match effect, similar to L1 Chinese patterns in Experiment
1. Building on our discussion in Sections 4.7 and 5.6.3 as well

Figure 3. Mean RTs (ms) across regions and conditions for L2 English speakers in Experiment 2.
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as discussion in prior work (Badecker & Straub, 2002; Kush &
Dillon, 2021), this gender match effect could suggest that
Principle B competes with semantic gender at later processing
stages in the L2. Furthermore, we argue that the gender match
effect in L2 processing could be due to the influence of L1
Chinese where Principle B cannot completely suppress gender
congruency. This could suggest that grammar-based L1 influence
– Principle B is less weighted in L2 English due to how it is
weighted in L1 Chinese – is harder to overcome than usage-based
L1 influence in L2 processing.

However, as aptly pointed out by an anonymous reviewer, the
grammar-based L1 influence account ought to be tested by com-
parison with another L2 group that does not show the gender
match effect in the Unlicensed conditions. Until this possibility
can be tested, it is important to consider that factors other than
L1 influence may cause the gender match effect. For example,
in the presence of two same-gendered but non-coreferential refer-
ents, L2 speakers might be particularly susceptible to similarity-
based interference, which causes reading slowdowns. We leave
this to future research.

Together, the results from Experiment 2 indicate that
Chinese-speaking learners of English can generate expectations

for the upcoming postcedent in cataphora resolution in certain
circumstances. But as the session analysis shows, these expecta-
tions do not ‘kick in’ right away. Moreover, L2 learners’ expecta-
tions for postcedents are constrained by Principle B, like native
speakers’. Last but not least, while usage-based L1 influence can
be overcome in L2 cataphora resolution, grammar-based L1 influ-
ence seems more entrenched.

6. General discussion

We investigated anticipatory L2 processing by examining cataph-
ora resolution in Chinese learners of English. The goals were to
examine whether L2 learners can actively anticipate an upcoming
postcedent and whether their expectations are constrained by L1
influence and Principle B. We tested cataphora processing in
English as an L1 and an L2 as well as in Chinese as an L1.

6.1. Summary of findings

When asked to interpret cataphoric pronouns in postcedent
choice tasks, all three groups behaved similarly in two aspects.
First, all showed a first-referent bias in the Licensed conditions

Figure 4. L2 English speakers’ mean RTs (ms) across regions and conditions in the first and second half of trials.
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when the pronoun and the matrix subject match in semantic gen-
der. Second, all were sensitive to Principle B. These findings sug-
gest that, in final-stage judgment, the global interpretation of
cataphoric pronouns is similar in Chinese and in L1/L2 English,
and that L2 learners have the grammatical knowledge of
Principle B in L2 English. However, despite similar post-reading
judgment preferences, the three groups exhibited different online
processing patterns.

Using the gender mismatch effect as a diagnostic for cata-
phoric binding in self-paced reading, we observed that, in the
Licensed conditions, native English speakers showed immediate
sensitivity to gender mismatch between the pronoun and the
matrix subject, suggesting that they actively anticipated the post-
cedent. This replicates Kush and Dillon (2021). In contrast, native
Chinese speakers, when processing Chinese sentences, showed a
delayed gender mismatch effect at the spillover regions, suggesting
that Chinese speakers did not anticipate postcedents as strongly,
echoing Sun and Dennison’s (2015) findings. We conclude that
cataphora resolution in Chinese is constrained by a usage-based
linearity constraint (recall findings by Y. Xu & He, 2007; Yuan,
2005) even when cataphora is syntactically licensed.

L2 English learners displayed a more complex pattern, differ-
ing from both L1 Chinese and L1 English speakers. In the overall
analysis, L2 learners’ RTs show weaker (trending but non-
significant) gender mismatch effects in the Licensed conditions
compared to L1 English speakers; but when we look at the data
from the first vs. second half of the trials, an early gender mis-
match effect emerges in the second half, suggesting that L2 lear-
ners can overcome usage-based L1 influence. These findings
suggest that anticipatory processing in L2 and L1 English are
not fundamentally different. Therefore, the RAGE hypothesis
should not be taken to mean that L2 learners cannot engage in
native-like anticipatory processing at ALL linguistic levels.

Another key question for this study is whether L2 learners
access syntactic constraints in a timely manner in online cataph-
ora resolution. To this end, we examined the Unlicensed condi-
tions where cataphoric binding by the matrix subject is
prohibited by Principle B. Now, native English speakers differ
from the other two groups. Consistent with Kush and Dillon
(2021), native English speakers showed no gender effect in the
Unlicensed conditions – as expected if Principle B strictly con-
strains processing. But L1 Chinese speakers reading Chinese or
L2 English displayed gender match effects, pointing to a weaker
role of Principle B in online parsing: semantic gender favoring
coreference clashes with a non-absolute Principle B prohibiting
coreference. However, these effects only emerged at the spillover
regions, which may indicate that the clash only emerges at later
stages. But overall, these RT results suggest that L2 learners are
nonetheless sensitive to Principle B in early-stage processing.

6.2. Syntactic constraints and the L2 processing of cataphora

One crucial debate in the L2 processing literature is whether L2
learners prioritize syntactic constraints in real-time processing.
It has been suggested that L2 learners are less sensitive to syntactic
constraints than semantic/pragmatic constraints (e.g., Clahsen &
Felser, 2018; Cunnings, 2017; Felser et al., 2009, 2012) – which
constitutes the main proposal of the Shallow Structure
Hypothesis (SSH) – even though they might have native-like
grammatical knowledge. However, most evidence comes from
anaphora resolution involving Principle A. There, L2 learners
have been found to show a bias for non-local matrix subjects in

the early processing stages, violating Principle A (Felser et al.,
2009, 2012). Evidence from other syntactic constraints is more
mixed, as in the case of processing of Principle C (e.g.,
Bertenshaw, 2009; Drummer & Felser, 2018; Rodriguez, 2008).
In this study, we contributed to this debate by investigating how
Principle B constrains cataphora resolution.

Contrary to the claims of the SSH, we found that Chinese lear-
ners of English are sensitive to Principle B: in the Unlicensed con-
ditions they did not show gender mismatch effects. The intriguing
gender match effect, as suggested earlier, is presumably due to the
clash of semantics and syntax (e.g., Badecker & Straub, 2002;
Kush & Dillon, 2021). This clash reflects that L2 learners are sen-
sitive to Principle B. However, syntax does not have an absolute
advantage in the later processing stages (spillover regions); but
at the early processing stages (critical region), Principle B seems
to be able to suppress semantics-based parsing in L2 learners.
The role of Principle B during the early moments of processing
is especially revealing in the second half of the trials for L2 lear-
ners: while the gender mismatch effect appeared early at the crit-
ical region in the Licensed conditions, no gender-related effect
(neither gender mismatch nor match effect) was found in the
Unlicensed conditions at this early region. This suggests that
although L2 learners could make active use of gender cues, they
did not do so when prohibited by syntax at the early stage. As
the SSH predicts a gender mismatch effect for (Un)Licensed con-
ditions at the early processing stages, it does not seem to fit well
with our results.

6.3. Usage-based and grammar-based L1 influence

In this paper, we identify (at least) two types of L1 influence
which seem to work differently in L2 cataphora resolution.
USAGE-BASED L1 influence stems from L2 learners’ experience
with their L1 Chinese, where cataphora is less frequent (Y. Xu
& He, 2007; Yuan, 2005) and less expected even when it is syntac-
tically licensed (Sun & Dennison, 2015). Indeed, this is presum-
ably what determines the processing patterns in L1 Chinese in
Experiment 1. If this type of influence shapes L2 learners’ expec-
tations with cataphora in English, we would expect a delayed gen-
der mismatch effect in L2 processing as well. However, as we saw
in the second half of the trials in Experiment 2, L2 speakers of
English show a gender mismatch effect at the postcedent region,
despite cataphora being infrequent in their L1 Chinese. This sug-
gests that anticipatory processing in the L2 English can be similar
to that in L1 English when cataphora is syntactically licensed.

Such usage-based L1 influence is to be distinguished from
GRAMMAR-BASED L1 influence. In our study, the source of
grammar-based L1 influence is linked to the relative weighting
of Principle B during online parsing in L1 Chinese. As suggested
above, the weight of Principle B during incremental processing
may be lower in L1 Chinese, relative to L1 English. This is
reflected by the gender match effect where Principle B cannot
completely suppress gender congruency during the later process-
ing stages. Assuming that L2 learners make use of the same set of
semantic and syntactic constraints in their L1 (Chinese) and L2
(English), one can imagine that the relative weighting of
Principle B may be transferred from their L1 to L2. Indeed, this
account is compatible with the proposal that properties of
retrieval cues (here, structural and gender cues) used to identify
potential referents can be transferred from learners’ L1
(Cunnings, 2017). Thus, an intriguing finding from our study is
that grammar-based influence seems harder to overcome
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compared to usage-based influence. We regard this as a valuable
direction for future research.

At any rate, it seems that Principle B outranks gender congru-
ency in L1 English processing but not in L1 Chinese or L2 English
processing in our study. However, a deeper question underlying
the transfer of relative weights from L1 Chinese during processing
of L2 English is: why would languages exhibit such differences?
One possibility is that because Chinese has more flexible word
order and less morphosyntactic features, semantic factors may
be more relied upon for the interpretation of sentences than in
English; thus, semantic information could carry more weight rela-
tive to structural information in Chinese than in English, espe-
cially during sentence processing. We will investigate this
hypothesis further in our future research.

7. Conclusions

We investigated three open questions in L2 anticipatory process-
ing by looking at cataphora resolution in Chinese learners of L2
English, as well as control groups of L1 Chinese and L1 English
speakers. Reading time data show that L2 learners can anticipate
upcoming postcedents in the syntactically licensed position, even
though cataphora is infrequent in their L1. This suggests that
RAGE (e.g., Grüter et al., 2017; Kaan, 2014; Kaan et al., 2010)
should be assessed carefully before being extended to the syntactic
level. Importantly, our results show that L2 learners are sensitive
to Principle B in incremental processing, indicating that they can
activate this constraint in a timely manner. The late-stage differ-
ence in L1 and L2 English cataphora resolution could reflect
grammar-based L1 influence. Overall, this study supports the
view that anticipatory processing in the L2 is not fundamentally
different from that in the L1.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S1366728924000208.
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Notes

1 In Chinese, the null subject could be a pro or PRO, but there are no inter-
pretive differences between pro and PRO (Huang, 1982). We also highlight the
findings of prior work showing that null subjects in fronted adverbial clauses
strongly corefer with matrix subjects in cataphoric constructions (e.g., Sun &
Dennison, 2015; C. Wang, 2006).

2 SD-based trimming was not applied for log-transformed analyses following
Nicklin and Plonsky (2020).
3 Due to space, summaries of inferential statistics for this study are in supple-
mentary materials.
4 An anonymous reviewer asks whether the reduced/delayed gender mismatch
effect could be because gender cues are not relied upon in Chinese as much as
they are in English. As mentioned in Section 2.2, Sun and Dennison (2015)
found contrasting patterns for online anaphora and cataphora resolution, with
the gender mismatch effect appearing earlier and stronger in anaphora resolution.
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