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This study re-examines second language (L2) acquisition of English reflexives by testing 98
first language (L1)-Chinese learners of L2 English with different proficiency levels and 12
native English speakers as controls. Using a truth-value judgment task, we systematically
tapped the learners’ judgments of various types of antecedents including long-distance
objects. The results show that L2 English learners’ errors in referring English reflexives to
long-distance antecedents cannot be due to L1 transfer of Chinese reflexive referential pat-
tern. Instead, these errors align with those documented in the literature on native English
children’s acquisition of reflexives. Moreover, as L1-Chinese learners’ English proficiency
improved, most of them unlearned the errors, and performed similarly to native English adult
controls. This developmental trajectory recapitulates the pattern seen in native English
children’s acquisition of reflexives. These findings cast doubt on the view of L1 Chinese

transfer and provide support for the Lexical Learning Hypothesis.
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Introduction

ross-linguistically, reflexives differ as to how far they can

refer back to a previously mentioned word (hereafter

referred to as the “antecedent”) within a sentence. In many
languages including English, reflexives that require the antecedent
to be present within the same clause (hereafter, “local ante-
cedent”). For example, in sentence (a), the English reflexive
himself can only refer to the local antecedent Peter.' However,
reflexives in several non-Indo-European languages, such as Chi-
nese, Japanese, and Korean, reflexives, can also refer to an ante-
cedent outside the local clause (hereafter, “long-distance
antecedent”). For example, in Chinese sentence (b), the reflexive
ziji (“B2”) can refer to both the long-distance subject ante-
cedent John and the local antecedent Peter. It is important to note
that neither long-distance reflexives like the Chinese ziji nor local
reflexives like the English himself can refer to a long-distance
object antecedent, e.g., Tom in these examples. This restriction is
consistent with Universal Grammar (UG), a theory hypothesizing
that all natural languages share a set of linguistic principles and
constraints.

a. John; told Tom; that Petery trust himselfsi«. (English)

b. A8 &iF H18 K45 #15 BE2. (Chinese)

John; gaosu Tomy Peter, xiangxin ziji;

TJohn; told Tom that Peter trusts himself/him;.’

For L2 learners, determining which antecedent(s) a reflexive
can refer to in a sentence is subtle and cannot be directly deduced
from language input. Research on the acquisition of antecedents
for reflexives gives us a window to peek into the mechanism
underlying the grammatical development. Besides, the L2
reflexive referential pattern may be similar to or different from
that in the learners’ L1. Studies on reflexives continue to serve as a
key domain for examining the role of L1 transfer in L2
acquisition.

Some previous studies (e.g., Akiyama, 2002; Jiang, 2009;
Lakshmanan and Teranishi, 1994; Wu et al,, 2020; Yuan, 1994)
found that L2 English learners whose L1 has long-distance
reflexives make errors of referring English reflexives to long-
distance antecedents. Such errors are attributed to the effect of L1
transfer (e.g., Felser et al., 2009; O’Grady, 2013; Sperlich, 2020;
Yuan, 1994). Moreover, these errors are argued to be within UG-
sanctioned domain (Eckman, 1994; Finer, 1991; Jiang, 2009;
MacLauglin, 1998, Wakabayashi, 1996; Wu et al., 2020; Yip and
Tang, 1998). However, these studies did not examine the learners’
judgments of long-distance object antecedents to English reflex-
ives, a reading which is not possible for their L1 reflexive or
sanctioned by UG.

On the other hand, previous studies focusing on L2 acquisition
of Chinese reflexives have yielded more varied and even con-
flicting findings regarding the role of L1 transfer. Yuan (1998)
and Sperlich (2013, 2017) found that L1-Japanese and L1-Korean
learners of L2 Chinese outperformed L1-English learners of L2
Chinese. This may be because Korean and Japanese reflexive
referential patterns are similar to Chinese while English reflexive
referential pattern is different from Chinese. However, also
comparing learners from diverse L1 backgrounds, Chen (1995)
found that neither L1-English nor LIl-French learners of L2
Chinese acquired long-distance antecedents to the Chinese
reflexive, even though French has a long-distance reflexive like
Chinese. Moreover, when LI1-English learners and L1-Korean
learners were matched for their L2 Chinese proficiency, Chen and
Tonin (2023) found no L1 transfer effect in L2 acquisition. Fur-
thermore, replicating Yuan’s study with different groups,
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Dugarova (2007) revealed that L1-English learners of L2 Chinese
acquired long-distance antecedents better than L1-Russian lear-
ners of L2 Chinese though neither English nor Russian has long-
distance reflexives. The findings suggest that the role of L1
transfer in L2 acquisition of reflexives is not as transparent as it
seems to be.

Even in the related L2 study of referring pronouns to ante-
cedents, recent studies have detected learners’ errors in L2 as a
consequence of L1 influence (Chen and Ionin, 2023; Kim,
2019, 2023). Pronoun-antecedent dependency is important
because readers need to identify the antecedent accurately in
order to construct a coherent representation of the text (van
Gompel and Liversedge, 2003). Besides, according to UG,
pronoun-antecedent dependency is universal and is thought to
operate in the same way across languages (Chomsky, 1981).
Therefore, there should be no cross-linguistic interference in the
L2 acquisition of this dependency. For example, research on
English has found no differences between L2 English learners and
native speakers in interpreting pronouns (Contemori et al., 2019).
However, errors in pronoun-antecedent reference shown in L1-
Korean learners of L2 English (Kim, 2019, 2023) and L1-English
and L1-Korean learners of L2 Chinese (Chen and Ionin, 2023)
have been attributed to L1 transfer. This also provides an example
of the controversial role of L1 transfer in L2 acquisition of pro-
noun/reflexive-antecedent dependency.

The current study addresses the issue of L1 transfer by sys-
tematically tapping how L1-Chinese learners of L2 English judge
various types of antecedents for English reflexives. In particular,
we test their judgment of long-distance object antecedent to
English reflexives. This reading provides crucial evidence for
determining whether L2 learners transfer their L1 reflexive
referential patterns to L2 English.

As illustrated in Fig. 1, there are two possible uses of the
reflexive himself in L2 English. One is the Chinese ziji-like use,
where L1-Chinese learners transfer the referential patterns of the
Chinese ziji to himself. Under this pattern, learners would accept
local and long-distance subject antecedents for himself, and reject
long-distance object antecedents. The other is the free use of
himself, a pattern observed in native English children during their

Free use of himself

* long-distance object antecedents

Chinese ziji-like use of himsel,
* local antecedents

long-distance subject antecedents

Fig. 1 Schematic demonstration of two different uses of the L2 English
reflexive himself. L1-Chinese learners of L2 English can have a free use of
himself, which is a superset of the Chinese ziji-like use of himself.
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acquisition of reflexives. Research shows that native English
children go through a developmental stage where they refer
English reflexives to antecedents in a random and unsystematic
manner before mastering correct usage (McDaniel et al., 1990;
Wexler and Chien, 1985). For the free use of himself, not only
local and long-distance subject antecedents, but also UG-
unsanctioned long-distance object antecedents are acceptable.
To determine whether L1-Chinese learners of L2 English transfer
the Chinese ziji-like pattern to L2 himself or adopt the free-use
pattern, it is essential to test whether they permit long-distance
object antecedents for himself.

Additionally, this study will compare the errors and develop-
mental trajectories of L2 English reflexive acquisition to those
observed in native English children’s L1 acquisition. Native
English children’s L1 acquisition is UG-constrained and lexical
learning driven (as discussed in more details in the next section).
Through this comparison, we aim to deepen our understanding
of the nature of L2 English reflexive development.

Background

Theoretical accounts and lexical learning-driven acquisition.
The UG theory, a concept proposed by generative linguist Noam
Chomsky in 1950s, hypothesizes that a set of linguistic principles
and constraints are shared by all natural languages for structures.
And these principles and constraints are considered to be innate.
One of such linguistic principles is Chomsky’s (1981) Binding
Principles, which regulates the reference of noun phrases, such as
reflexives, pronouns and other referential expressions. While the
original proposal of the Binding Principles was mainly based on
Western languages like English, Chinese grammar rules, as dis-
cussed in Peverelli (2015), have been greatly influenced by
Western grammar. Indeed, the past 40 years has seen many
fruitful generative works to reconcile the different referential
patterns between the Chinese reflexive ziji and English reflexives.

Earlier theoretical accounts (e.g., Battistella, 1989; Cole et al.,
1990; Huang and Tang, 1991; Progovac, 1992, 1993) claimed that
the different referential patterns between the Chinese and English
reflexives were due to the reflexive words’ distinct morphological
complexity. To be specific, the Chinese ziji is monomorphemic
while the English himself is bimorphemic. However, more recent
theoretical works tend to hold that Chinese ziji is actually
bimorphemic (e.g., Cheng, 2004; Chief, 1998; Liu, 2016; Reuland
et al,, 2020; Wong, 2021; Everaert and Reuland, 2024). The broad
idea is that the Chinese ziji consists of zi, a reflexive morpheme,
and ji, the pronominal morpheme. In particular, the reflexive
feature of zi enables ziji to refer to local antecedents in line with
the Binding Principle A, and the pronominal feature of ji gives
rise to the long-distance reference of ziji in accordance with the
Binding Principle B.” Importantly, the fusion between zi and ji is
low in degree, primarily serving to meet phonological require-
ments in the historical development of the Chinese language
(Cheng, 2004; Dong, 2002). Thus, each morpheme plays a visible
and distinct role in the overall interpretation of the compound
ziji.> Contrary to the loose association between the two subparts
of Chinese compound ziji, nevertheless, the English himself is
known as a fused reflexive (Levinson, 1991). In other words,
himself can only be interpreted as a whole, with the interpretation
determined by the reflexive morpheme self, giving rise to strict
local reference of himself. *

As such, the differences in referential patterns of Chinese and
English reflexives are attributed to how the subparts of the
reflexive words are configured. Then, the acquisition of referential
patterns is reduced to learning the lexical properties of reflexives,
which in turn, can occur naturally through learners’ exposure to
the target language based on morphological or semantic cues

(Chomsky, 1995; Hicks, 2009). The idea that the acquisition of
referential patterns of reflexives is accomplished through learning
reflexive words was first proposed in Wexler and Chien’s (1985)
Lexical Learning Hypothesis. According to this hypothesis, child
L1 learners are born with knowledge of the Binding Principles
and only need to identify the reflexive word in a given language to
demonstrate the proper referential patterns. Before recognizing
reflexives, children assign antecedents in a non-systematic, free
manner. Importantly, the Lexical Learning Hypothesis has been
borne out by a series of studies on L1 acquisition of English
reflexives (Lidz et al., 2021; McDaniel et al., 1990; Wexler and
Chien, 1985), and has been corroborated by L1 reflexive
acquisition research on other languages, such as Chinese (Chien
and Wexler, 1987; Chien, Wexler, and Chang, 1993; see also
Chien and Lust, 2006 for a review), Italian (McKee, 1992),
Norwegian (Hestvik and Philip, 2000), and French (Emond and
Shi, 2024).

To acquire the referential patterns of English reflexives, native
English children start out by referring himself to either local or
long-distance antecedents, or even antecedents outside the
sentences, showing non-systematic, free reference of himself.
Nevertheless, they gradually learn to correctly choose antecedents
and, by the age of four to six years old, they can restrict himself to
local antecedents (McDaniel et al., 1990; Wexler and Chien,
1985).” Prior to arriving at adult-like grammar, some children
tend to refer himself to long-distance antecedents in non-finite
clauses though not in finite clauses, exhibiting finite/non-finite
asymmetry in long-distance reference. McDaniel et al. (1990) and
Solan (1987) attributed this type of error to the fact that non-
finite clauses involve additional processing load as compared to
finite ones. The error is eventually self-corrected since children
are better able to deal with processing difficulties as they mature.

While the Lexical Learning Hypothesis has been well-
established in L1 acquisition of reflexives, to the best of our
knowledge, no L2 study has adopted this theoretical perspective
to examine L2 learners’ data. The current study seeks to fill this
gap, using this perspective to investigate how L2 learners develop
reflexive reference. The research could provide insights into
whether the lexical learning mechanism observed in L1 acquisi-
tion also influence L2 reflexive acquisition.

Conducting research on L2 acquisition of reflexives involves
comprehension tasks that assess learners’ knowledge of reflexive
reference. The multiple-choice task, which requires participants
to select one or more antecedents for the reflexive from a possible
set, was quite commonly used in early L2 research. However, it
was soon noticed that the multiple-choice task tends to under-
estimate the grammatical representations of participants. This is
because the multiple-choice task is more likely to elicit the
participants’ preferential antecedents instead of all possible ones
which are permissible in their grammar (e.g., Lakshmanan and
Teranishi, 1994; Thomas, 1993; White et al.,, 1997). Then, the
story-based truth-value judgment task started to gain a popularity
in L2 research, in which participants firstly read a story and then
judge whether a reflexive sentence can match the story or not. As
such, the reference of the reflexive is implicitly and naturally
tested. And only one possible reference of the reflexive is tested
each time. This task provides an approach for assessing every
possible reference of the reflexive, remaining a widely used
method in L2 research on reflexives and/or pronouns (e.g., Chen
and Ionin, 2023; Kim, 2023; Wu et al., 2020).

Previous studies on the L2 acquisition of English reflexives.
There has been a large body of studies on L2 acquisition of
English reflexives. Researchers (e.g., Akiyama, 2002; Dominguez
et al.,, 2012; Eckman, 1994; Finer, 1991; Jiang, 2009; MacLauglin,
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1998; Wakabayashi, 1996; Wu et al.,, 2020; Yip and Tang, 1998)
have generally agreed that UG is accessible (or accessible via L1
transfer) to L2 learners. It has been argued that both errors and
correct uses of L2 reflexives lie within the UG-sanctioned domain.
Studies involving learners from a L1 Chinese, Japanese, or Korean
background (e.g., Dominguez et al, 2012; Lakshmanan and
Teranishi, 1994; Yuan, 1994) suggest that learners can ultimately
achieve correct use of himself due to L1 transfer, with the idea that
learners identify himself with the local reflexive in their L1. If this
were true, one may wonder why learners fail to do so at the initial
stage of L2 acquisition, given that L1 transfer is typically strongest
at the beginning of language acquisition. Additionally, Laksh-
manan and Teranishi (1994) and Yuan (1994) claimed that errors
in long-distance reference of himself in L2 English were also due
to L1 transfer. A key issue of this claim is that the UG-
unsanctioned reading—i.e., referring himself to long-distance
object antecedents—was not examined in these studies. If the
learners did permit long-distance object antecedents for himself,
the claim that they transferred the referential properties of L1
long-distance reflexives to L2 English would have to be refuted.
And we would require an alternative explanation for the main-
tenance of UG accessibility in L2 acquisition. This problem was
considered when we devised the test for the current study.

On the other hand, Jiang (2009), MacLaughlin (1998), and Wu
et al. (2020) found that some L1-Chinese learners of L2 English
demonstrated finite/non-finite asymmetric errors in long-distance
reference of himself. As Chinese lacks finite/non-finite distinction
(Hu et al. 2006), the errors cannot be attributed to L1 transfer of
Chinese. Jiang (2009) and MacLaughlin (1998) attributed the
errors to learners’ initial mis-analysis of himself as monomor-
phemic Icelandic-like reflexive. Later, they re-analysed himself as
bimorphemic, triggered by transparent evidence from the
morphological composition of himself. As such, one might
wonder what prevents learners from becoming attuned to the
morphological evidence of himself at the very beginning. It is
worth noting that the finite/non-finite asymmetric errors in long-
distance reference of himself also occurs in native English
children’s L1 acquisition. Just as native English children need
time to master non-finite clauses before they exhibit strict local
reference of himself, L1-Chinese learners of L2 English may also
need to acquire English non-finite clauses before they show
correct reference of himself.

Overall, the nature of errors and the mechanism underlying the
transition from errors to successful L2 English reflexive acquisi-
tion remain unclear. The issue concerns the role of L1 transfer
and the mechanism driving the development of L2 reflexive
reference. The current study aims to advance our understanding
by conducting a cross-sectional analysis of L1-Chinese learners’
acquisition of English reflexives. Specifically, we will test learners’
judgments of various antecedents, including the UG-illicit long-
distance object antecedent. Additionally, we will compare the
current L2 acquisition with native English children’s L1
acquisition of reflexives, which has been shown to be driven by
lexical learning. Drawing on these analyses, we attempt to shed
new light on the role of L1 transfer and the mechanism
underlying L2 acquisition.

This study
Specifically, this study aims to answer the following research
questions: How would L1-Chinese learners of L2 English develop
English reflexive reference? Will they be guided by L1 transfer or
be driven by lexical learning?

In view of what we have reviewed above, there are two
potential ways for L1-Chinese learners of L2 English to develop
English reflexive reference. The first possibility is that the
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acquisition process is influenced by L1 transfer from Chinese.
Learners treat the English himself as their L1 Chinese ziji, as they
“initially perceive [L2 lexical] items in terms of the featural
composition of their ‘closet’ morpholexical equivalents in the L1”
(Lardiere, 2009)°. Adopting this line of reasoning, the following
results are expected: learners would initially accept local and long-
distance subject antecedents for himself, treating the English
himself as if it were their L1 Chinese ziji. However, they would
reject references to long-distance objects, as this reading is not
possible for the Chinese reflexive ziji, nor sanctioned by UG.
Furthermore, because the English language does not provide
negative evidence to indicate the incorrectness of long-distance
subject antecedents for himself, the learners would be stuck with
this error.

By contrast, the second possibility is that L1-Chinese learners
of L2 English may be free from L1 transfer influence in acquiring
the English reflexive. Instead, L2 learners would follow a devel-
opmental path similar to that of native English children in their
L1 acquisition of English reflexives, in line with the Lexical
Learning Hypothesis. More specifically, L2 learners would initi-
ally make errors similar to those of native English children,
showing unsystematic, free reference for himself, as they have not
yet recognized (the features of) the reflexive. Other developmental
errors, such as the finite/non-finite asymmetry in long-distance
reference of himself, may also occur due to the additional pro-
cessing cost of non-finite clauses. However, these errors would
mainly be seen in L2 learners with lower English proficiency and
should gradually be unlearned. Once the features of the reflexive
are recognized, learners would show strict local reference, which
should be evident in higher proficiency learners’ performance.

Methods

Participants. We recruited 98 Chinese native speakers (age range:
15-29 years, 49 females) who studied English as an L2. They were
senior high school students or university students in mainland
China and started their English learning at ages of 7-13. By the
time of the experiment, they had received English classroom
teaching for at least 3 years and none of them reported to have
ever studied abroad or lived in English-speaking communities.
Their English proficiency was measured using the Oxford Pla-
cement Test (Allan, 2004), with results showing an average score
of 132+21. Additionally, 12 native English adults (age range:
20-29 years, 6 females) were included as the control group. All
participants signed on the informed consent form before the
formal test. Research protocol and materials were approved by
the Institutional Review Board of the local institute.

Design and materials. As we are interested to probe the full
range of referential patterns of reflexives allowed by L2 learners,
we employed the story-based truth-value judgment task to elicit
their judgments. In the task, the participants would first read a
story (Fig. 2) and then encounter a test sentence containing
English reflexives. Each story was illustrated with 2 to 3 pictures
of black-white drawings and each picture was captioned with 1 to
2 English sentences. Corresponding to these stories, meanwhile,
four test sentence types were carefully constructed (Table 1) to
manifest various antecedents for English reflexives. More speci-
fically, we tested local antecedents for English reflexives (LOC,
4 sentences), long-distance subject antecedents outside finite
clauses (LDS_F, 4 sentences), long-distance subject antecedents
outside non-finite clauses (LDS_N, 4 sentences), and long-
distance object antecedents (LDO, 3 sentences). Note that we
examined the participants’ judgments of long-distance subject
antecedents in different sentence structures, for L2 English
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Local antecedents (LOC)

Long-distance subject antecedents in finite clause (LDS_F)

1. Lisa was cutting bread. Suddenly, | 2. Then Lisa showed Mum the bloody finger and
Lisa cut her finger, and the blood | told Mum what had happened.
came out.

1.Benwassleeping. |2. Ben had a dream. In the [3. Then a robber appeared. The
dream, Ben was walking in a | robber pulled out a gun and shot at

forest. Ben.

[ ok | Norox [ NoTsURe |

Mum knew that Lisa had cut herself.

Ben dreamed that the Robber shot at himself.

ok ] worok J Norsure |

Long-distance subject antecedents in non-finite clause (LDS_N)

Long-distance object antecedents (LDO)

1. Jenny wanted to lift a box, 2. Jenny asked Lisa for help. 3. Lisa helped Jenny lift the

but the box was too heavy to box.
lift.
St
T
)
o e

|
i

1. Tracy’s picture hung on
the wall.

2. One day, Lily removed the
picture of Tracy from the wall
and took it away. Fanny saw it
all.

3. Then Fanny went to tell Tracy
what had happened.

[ ox | norok J norsure |

Jenny asked Lisa to help herself.

Fanny told Tracy that Lily had removed the picture of herself from the wall. [N

Fig. 2 Exemplar illustrations of the story-based truth-value judgment task. The illustrations correspond to the story context of four types of test

sentences (i.e., LOC, LDS_F, LDS_N, and LDO).

Table 1 Four types of the test sentences following the story
reading.

Local antecedents (LOC)

1. Jessica hoped that Lily could dress herself quickly.

2. Ken's father told Ken to control himself.

3. Mum asked Jenny to wash herself.

4. Mum knew that Lisa had cut herself.

Long-distance subject antecedents in finite clause (LDS_F)

1. *John told Mum that Harry had hit himself with the ball.

2. *Ben dreamed that the Robber shot at himself.

3. *Jessica heard that Lily had blamed herself.

4. *Cathy knew that Linda had rescued herself.

Long-distance subject antecedents in non-finite clause (LDS_N)

1. *Jenny wanted Sally to believe herself.

2. *Jenny asked Lisa to help herself.

3. *John wanted the policeman to protect himself.

4. *Jack asked Peter to trust himself.

Long-distance object antecedents (LDO)

1. *Fanny told Tracy that Lily had removed the picture of herself from
the wall.

2. “*Peter told Jimmy's father that Jimmy tore the picture of himself.

3. *Lisa told Grandma that the doctor had rescued herself.

*Those sentences were illegal once “herself/himself’ take the antecedent in bold.

learners may show asymmetrical acceptance of this reading across
finite and non-finite clauses, as shown in the literature.

In addition to the 15 critical stories and their corresponding
test sentences, we also included 11 fillers to avoid the participants’
strategic responses. These 11 stories were followed by 4 sentences
including a single antecedent (e.g., “Mum looked at the hat-
wearing herself in the mirror.”), 4 sentences with a subject-
oriented antecedent (e.g., “David told Mrs. White something
about himself.”), and 3 with an object-oriented antecedent (e.g.,
“The interviewer asked Sharon some questions about herself.”).

All the involved words in the stories and test sentences from
both critical stimuli and the fillers were extracted from the high-
frequency vocabulary of the high-school English textbooks, whose
familiarity among students was verified by their instructors. To
enhance the validity of the test, especially to avoid unintended
pragmatic bias or semantic ambiguity for the critical stimuli, the
naturalness of all critical sentences was assessed and agreed upon
by two English linguists. The correctness of all critical sentences
(Table 1) was further verified by two English native speakers, who
independently assessed them as “correct” or “incorrect” based on
the story context, achieving 100% inter-rater consistency.

Procedures. The participants were given the test materials in
booklets. Two versions of the booklets were used, containing the
same test items but in different, randomized order to minimize
the order effect. In the test, the participants were required to read
the story and then judge the acceptability of test sentence con-
taining English reflexives by circling OK or NOT OK. If they
could not make a judgment, they were allowed to choose the NOT
SURE option. Instructions were given in the L2 participants’
native language Chinese. Before the test, the participants were
trained with two sample items to ensure that they understood
what to do in the actual test. They were allowed to ask the
meanings of words they did not understand. The test was self-
paced, and the participants were instructed to trust their intuition
and not go back to change their answers. After the test, the
participants completed the Oxford Placement Test for their
English proficiency assessment and filled out a questionnaire
about their background information.

Results

All participants reported perfect familiarity with the test materials
during and after the test, showing their good engagement with the
task. All the missing or NOT SURE responses (n =25, con-
stituting 1.52% of all responses) were excluded from data ana-
lyses. Participants’ acceptance and rejection responses to
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Fig. 3 The correlation between participants’ acceptance of different antecedent types and English proficiency. A Scatter plots illustrate the correlation
between the acceptance count for each antecedent type and English proficiency (scaled). The gray line is the regression line, indicating the increase or
decrease of the acceptance count for each antecedent type as English proficiency increases. B The line plot illustrates the Fishers' Z of Spearman’ s rho
between English proficiency and the acceptance count of each antecedent type. The dashed line indicates zero correlation. € The color map illustrates
pairwise comparisons between antecedent types. Z-tests were conducted with Bonferroni corrections for multiple comparisons (the corrected alpha level
of 0.05/6 = 0.008, and the corresponding critical value of z=2.64). At the color bar's midpoint, z= 2 64. Red indicates a significant difference, while blue

indicates an insignificant difference.

antecedents of English reflexives were coded as “1” and “07,
respectively. The acceptance count for each antecedent type was
then calculated. The acceptance count refers to the times a spe-
cific antecedent type has been accepted out of a total four or three
test tokens. This way, the native English controls accepted local
antecedents (M =3.9, SD=0.3) while rejected long-distance
subjects in finite clauses (M =0, SD = 0), long-distance subject
antecedents in non-finite clauses (M = 0.2, SD = 0.4), and long-
distance objects (M =0, SD =0). The L2 learners generally pre-
ferred local antecedents (M =3.2, SD=1.0) to other types of
antecedents, namely, long-distance subjects in finite clauses
(M =1.0, SD = 1.0), long-distance subjects in non-finite clauses
(M=14, SD=13), and long-distance objects (M =0.6,
SD =0.8).

To examine whether learners’ acceptance counts are related to
English proficiency, Spearman’s correlation analysis between the
acceptance count (treated as ordinal data) for each antecedent
type and English proficiency (i.e., the Oxford Placement Test
score, scaled) was conducted.” The correlation coefficients were
then transformed to Fisher’s Z to facilitate comparisons among
antecedent types. For pairwise comparisons between antecedent
types, Fisher’s Z tests were conducted with Bonferroni corrections
for multiple comparisons.

The correlational results (Fig. 3) showed that with the increase
of English proficiency, the learners’ acceptance count for local
antecedents also increased. By contrast, their acceptance counts
for long-distance subject antecedents in finite clauses, long-
distance subject antecedents in non-finite clauses, and long-
distance objects all decreased (Fig. 3A). There was a significant
correlation between proficiency and the acceptance count for
each antecedent type (Fig. 3A). The acceptance count for local
antecedents was positively correlated with English proficiency,
and the acceptance counts for long-distance subject antecedents
in finite clauses, long-distance subject antecedents in non-finite
clauses, and long-distance object antecedents were all negatively
correlated with English proficiency (Fig. 3B). Pairwise compar-
isons between antecedent types revealed that the correlation

6

between the acceptance count for local antecedents and profi-
ciency was significantly more positive than the correlation
between the acceptance count for long-distance subject ante-
cedents in finite clauses and proficiency. The correlation between
the acceptance count for local antecedents and proficiency was
also significantly more positive than the correlation between the
acceptance count for long-distance subject antecedents in non-
finite clauses and proficiency, and significantly more positive than
the correlation between the acceptance count for long-distance
object antecedents and proficiency. No other significant results
were identified (Fig. 3C).

A mixed-effects logistic regression model with crossed random
effects for subjects and items was conducted using the Ime4
package (version 1.1-31; Bates, et al., 2015) in R (version 4.2.2; R
Core Team, 2022). The fixed effects included three planned
comparisons between the local antecedents (LOC) and each of the
three long-distance antecedents (LDS_F, LD_N, and LDO),
proficiency, and the interactions between proficiency and each
comparison. These interactions were tested to examine whether
increasing proficiency influenced learners’ tendency to select
more local antecedents than long-distance ones, thereby addres-
sing whether proficiency modulates sensitivity to strict local
reference of English reflexives.

The three comparisons were structured and coded following
Schad et al. (2020): condition 1 compared LOC (coded as —1)
with LDS_F (coded as 1); condition 2 compared LOC (coded as
—1) with LDS_N (coded as 1); and condition 3 compared LOC
(coded as —1) with LDO (coded as 1). Proficiency was treated as a
continuous covariate and z-standardized to improve interpret-
ability of coefficients and interactions in the model.

Models fitting was performed using maximum likelihood esti-
mation to ensure robust parameter estimation. The initial full
model had a maximal random effects structure, as justified by the
experimental design (Barr et al. 2013; Yi et al. 2017).® Specifically,
the model included random intercepts for subjects and items to
account for baseline variability, by-subject random slopes for the
three comparisons (i.e., ‘conditionl’, ‘condition2’, and ‘condition3’)
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Table 2 Generalized linear mixed-effects model results.

Parameters Fixed effects Random effects
By subject By item

Estimate SE z p Variance SD Variance SD
Intercept —0.52 0.12 —4.31 <0.001 0.41 0.64 0.05 0.23
Condition 1 (LDS_Fvs LOC) —3.41 0.29 -1.7 <0.001 - - - -
Condition 2 (LDS_N vs —2.61 0.27 —9.48 <0.001 - - - -
LOC)
Condition 3 (LDO vs LOC) —3.71 0.33 -11.33 <0.001 - - - -
Proficiency —0.45 0.2 —3.88 <0.001 - - - -
Condition 1 x Proficiency —2.18 0.26 —8.40 <0.001 - - - -
Condition 2 x Proficiency —-2.06 0.24 —8.51 <0.001 - - - -
Condition 3 x Proficiency —2.46 0.3 —8.21 <0.001 - - - -

There are 1449 observations, where one observation is equal to a trial where a participant was presented with an antecedent type and had to respond. Model formula: RESPONSE -~ condition1 +
condition2 + condition3 + proficiency.z + conditionl:proficiency.z + condition2:proficiency.z + condition3:proficiency.z + (1 | Sub) + (| TEST.ITEM). Conditions: Condition 1: LDS_F (Long-Distance
Subject, Finite) vs LOC (Local Antecedent); Condition 2: LDS_N (Long-Distance Subject, Non-Finite) vs LOC; Condition 3: LDO (Long-Distance Object) vs LOC.

to allow these effects to vary across participants. By-item random
slopes for the three comparisons (‘conditionl’, ‘condition2’, and
‘condition3’), z-standardized proficiency (‘proficiency.z’), and the
interactions between proficiency and each comparison were also
included to account for variability across test items. As the full
model failed to converge, we applied a stepwise model reduction
procedure. Slopes with high correlations (i.e., exceeding 0.8) were
removed iteratively, and the model was refitted until convergence
was achieved (Bates et al., 2015; Matuschek et al., 2017; Singmann
and Kellen, 2019). This process yielded a parsimonious model with
improved AIC/BIC values, retaining only significant predictors and
enhancing convergence stability and generalizability. The final
model results are reported below.

Table 2 presents the fixed and random effects of the final
model. L2 learners showed a significant preference for local
antecedents over long-distance antecedents. Specifically, long-
distance subjects in finite clauses (LDS_F) were less likely to be
selected than local antecedents (estimate = —3.41, SE=0.29,
z=—11.7, p<0.001), and long-distance objects (LDO) were also
less selected compared to local antecedents (estimate = —3.71,
SE=0.33, z=—11.33, p<0.001). Similarly, the comparison
between long-distance subjects in non-finite clauses (LDS_N) and
local antecedents was significant (estimate = —2.61, SE=0.27,
z=—9.48, p<0.001).

English proficiency was a significant predictor of antecedent
selection. As proficiency increased, learners became more likely to
select local antecedents over long-distance ones. The main effect
of proficiency was significant (estimate =—0.45, SE=0.12,
z=—3.88, p<0.001), indicating that higher proficiency was
associated with a stronger preference for local antecedents over
long-distance ones.

There were also significant interactions between proficiency and
differences between antecedent types. As proficiency increased, the
preference for local antecedents over long-distance subjects in finite
clauses (LDS_F) became stronger (estimate= —2.18, SE=0.26,
z=—8.39, p<0.001). Similarly, proficiency modulated the pre-
ference for local antecedents over long-distance subjects in non-finite
clauses (LDS_N) (estimate = —2.06, SE = 0.24, z = —8.51, p < 0.001)
and long-distance objects (LDO) (estimate=—2.46, SE=10.30,
z=—821, p<0.001). These interactions suggest that as learners’
proficiency in English improves, their preference for local ante-
cedents over various types of long-distance antecedents increases.

Regarding the co-acquisition of various antecedent types for
English reflexives, we also examined contingent knowledge of the
properties in individual grammars. We categorized participants

according to the following English reflexive patterns: transferring
the Chinese ziji, showing unsystematic and free reference, exhi-
biting finite/non-finite asymmetry in long-distance reference, or
exhibiting target-like performance.

Except for unsystematic and free reference, only participants
who evidenced a fair number of consistent responses were
reported. To define consistent responses, we followed Eckman
(1994), Thomas (1991), White et al. (1997), and White (2003),
setting the criteria as at least three acceptance counts out of a total
of four options, or at least two out of a total of three options. For
consistent rejection responses, the acceptance count for a certain
antecedent type had to be one or fewer out of four or three
options. For participants transferring the Chinese ziji to English
reflexives, local antecedents, long-distance subject antecedents in
finite clauses, long-distance subject antecedents in non-finite
clauses were consistently accepted, while long-distance object
antecedents were consistently rejected. For those exhibiting finite/
non-finite asymmetry in long-distance reference, local ante-
cedents and long-distance subject antecedents in non-finite
clauses were consistently accepted, while long-distance subject
antecedents in finite clauses and long-distance object antecedents
were consistently rejected. For target-like performance, local
antecedents were consistently accepted, while long-distance sub-
ject antecedents in both finite and non-finite clauses and long-
distance object antecedents were consistently rejected. Partici-
pants who did not fall into any of these patterns were classified as
showing unsystematic and free reference.

To chart the development of acquisition across proficiency,
cut-off points of the 33rd percentile and the 67th percentile of the
distribution of proficiency scores were used to divide the L2
learner participants into low, middle, and high proficiency groups
(Lee and Lardiere, 2019). This method ensured balanced group
sizes, X2(2)= 1.73, p=0.420. A significant difference in profi-
ciency scores was also attested among the three proficiency
groups, F(2, 873) = 2871.16, p <0.001.

On the criteria, as shown in Table 3, the great majority of low-
proficiency learners demonstrated unsystematic and free refer-
ence of English reflexives, while a few made errors in long-
distance reference in finite clauses though not in non-finite
clauses. None of the low-proficiency learners showed target-like
reference of English reflexives. Among the middle-proficiency
learners, fewer than half exhibited unsystematic and free refer-
ence. A few showed errors in finite/non-finite asymmetric long-
distance reference. And half attained target-like performance. For
the high-proficiency learners, the percentage of error-making
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L1 transfer conditioned Lexical learning driven

Table 3 Results on the referential pattern for English reflexives across different proficiency levels.

Transfer of ziji Unsystematic or free choice Finite/non-finite asymmetric long-distance Target-like
reference

Low 0% 87.50% 12.50% 0%
(n=24) 0 @n 3 (©)
Middle 0% 40% 10% 50%
(n=30) ) 12 3 @a5)
High 0% 14.80% 3.70% 81.50%
(n=27) 0 (@) m (22)
English Controls 0% 0% 0% 100%
(n=10) (®) (©) () 10

participants per category.

Percentages were calculated horizontally for each participant group (e.g., the percent number of all elementary learners can be seen in the first row). The numbers in parentheses refer to the number of

further decreased, with a great majority achieving target-like
performance, similar to native English controls. Notably, none of
the L2 learners, regardless of proficiency, transferred the Chinese
ziji patterns to English reflexives.

Discussion

The objective of the current study was to examine whether L2
learners’ acquisition of English reflexive reference is driven by L1
transfer or lexical learning. Based on our data, the performance of
L1-Chinese learners does not bear out the predictions of the L1
transfer hypothesis. Specifically, we found that L1-Chinese lear-
ners, across all proficiency levels, did not carry over L1 gram-
matical rules concerning the Chinese ziji to the English himself,
contrary to previous L2 research (e.g., Jiang, 2009; Yuan, 1994).
Earlier studies claiming that L1-Chinese learners transferred the
long-distance reference of the Chinese reflexive ziji to English
reflexives did not consider their judgments of long-distance object
antecedents. This is crucial, as the reference to long-distance
object antecedents distinguishes the two uses of English reflexives:
the free use and the Chinese ziji-like use.

As illustrated in Fig. 1, the fact that L1-Chinese learners of L2
English accepted both local and long-distance subject antecedents
for himself does not necessarily indicate that they were transfer-
ring the rules concerning the Chinese ziji to the L2. Alternatively,
they could be adopting the free use of himself. We can only be
certain that learners are transferring ziji-like patterns to himself if
they accept both local and long-distance subject antecedents while
rejecting long-distance object antecedents. The current study
considered learners’ judgments of long-distance object ante-
cedents and found that those who accepted both local and long-
distance subject antecedents for himself also accepted long-
distance object antecedents. Thus, none of the L1-Chinese lear-
ners, at any proficiency level, adopted the Chinese ziji-like
grammar in their judgments of himself.

Importantly, our results suggest that the L2 acquisition of
English reflexive reference conforms with the Lexical Learning
Hypothesis. First, the mass analysis results indicated a devel-
opmental pattern where L1-Chinese learners of English
approximated target-like performance as their L2 proficiency
increased. Specifically, learners’ correct acceptance of local
antecedents steadily improved, while their choices of incorrect
long-distance antecedents decreased with proficiency. This
pattern is in accordance with the Lexical Learning Hypothesis
(Wexler and Chien, 1985), whereby learners go through an
initial period of unsystematic and free use of English reflexives
and other developmental errors before achieving target-like
performance.

8

In particular, the majority of low-proficiency learners exhibited
unsystematic and free references for English reflexives, also
consistent with previous research (e.g., Wu et al, 2020) which
shows that many low proficiency learners fail to select ante-
cedents for English reflexives consistently. Another develop-
mental error observed was finite/non-finite asymmetry in long-
distance reference to subject antecedents, which was primarily
seen in a few low- and middle-proficiency learners. This asym-
metry may stem from difficulties with non-finite clauses and
improves with increased L2 proficiency (Wu et al., 2020). Indeed,
this error was gradually unlearned as proficiency increased.
Notably, as developmental errors decreased, correct local refer-
ence for English reflexives steadily increased, and the majority of
high-proficiency learners achieved target-like performance.

As we have seen, L1-Chinese learners’ performance on the
reference of L2 English reflexives steadily improved with
increasing English proficiency. According to the Lexical Learning
Hypothesis, they are learning the reflexive word and mastering
the non-finite structure as their proficiency grows. Similarly, for
native English children’s L1 reflexive development, age plays a
crucial role in their ability to correctly assign reference to
reflexives, as children’s L1 proficiency increases with age. While
L2 learners’ performance is influenced by proficiency and native
children’s by age, a comparison of the developmental stages of L2
English reflexive reference and native English children’s L1
development reveals similar errors and developmental trajectories
(see Table 4).

Overall, the L1-Chinese learners’ L2 acquisition of English
reflexive reference recapitulated the L1 acquisition trajectories of
native English children. The L2 acquisition is more closely tied to
the lexical properties of English reflexives than to the learners’
prior knowledge of reflexives in Chinese. In particular, while L2
learners differ from L1 learners in terms of linguistic and cog-
nitive backgrounds, previous research suggests that L2 acquisition
of reflexive referential pattern can have the same profile as L1
acquisition (Thomas,1991:172). This is supported by the view that
“the essential language faculty involved in L1 acquisition is also
involved in adult L2 acquisition” (Flynn, 1996, pp. 150-151).
Therefore, certain linguistic properties of L2 acquisition have
been shown to be fully constrained by language universals and
unaffected by L1 transfer (e.g., White et al.,, 1992; Ionin et al,
2008). Reflexive referential pattern, being a core property of UG,
can unsurprisingly fall into this category.

Meanwhile, input frequency and explicit instruction does not
seem relevant for the developmental patterns observed in
reflexive referential patterns. The rules for selecting correct
antecedents for English reflexives are not made explicit in the
instructional materials, and our interviews with the participants’
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Chinese-speaking L2 learners’ development of English reflexive
reference

Table 4 A Comparison of the L2 and L1 development of English Reflexive Reference.

Native English children's development of English reflexive reference
(Chien and Lust, 2006; McDaniel et al., 1990; Wexler and Chien, 1985)

@ The vast majority of low-proficiency learners showed unsystematic and
free use of himself;

@ A few L2 learners exhibited finite and non-finite discrepancy with regard
to the long-distance reference to subject antecedents;

@ Half of the middle-proficiency learners and a great majority of the high-
proficiency learners referred himself o local antecedents only, attaining
target-like performance.

@ Children younger than 4 years and 6 months old had unsystematic and
free use of himself;

@ Some children exhibited finite and non-finite discrepancy with regard to
the long-distance reference to subject antecedents;

@ Children starting from the age of 4 years and 6 months old were able to
refer himself to local antecedents, and attained target-like performance
by the age of 6 years and 6 months old.

English teachers confirmed the absence of targeted instruction on
this topic. Furthermore, while learners may infer from context
that local antecedents are possible, there is a lack of negative
evidence indicating long-distance antecedents are ungrammatical
for English reflexives (Jiang, 2009). As such, the acquisition of
reflexive referential pattern is underdetermined by input alone-
whether in an L1 or L2 context. Although L1 learners benefit
from intensive language exposure, and L2 learners typically
receive more limited input, the difference in input quantity
between L1 and L2 learners may affect the rate of acquisition
rather than the underlying developmental trajectory.

Finally, the role of L1 transfer has been explicitly examined in
our study as one of the research questions. The experimental
results suggest that Chinese-speaking learners were not transferring
their L1 grammar of reflexives to L2 English. One might wonder
why L1 transfer seems not to play a role in the L2 acquisition of
reflexive reference. Eubank’s (1993) weak transfer view provides a
possible explanation, suggesting that morphology-driven features
do not transfer between languages.

However, there are several limitations that warrant discussion.
The participants in this study had already acquired some English
proficiency, having received English classroom teaching for at
least three years by the time of testing. Thus, they might have
passed through an initial stage of L2 learning where L1 transfer
might influence acquisition. The lack of evidence for L1 transfer
in this study does not rule out its potential role, especially at
eariler stage of learning. Besides, the current study focused on the
referential distance of L2 English reflexives, leaving open the
question of whether other properties of English reflexives—such
as antecedent orientation or c-commanding conditions—are
unaffected by L1 transfer. Future research could explore these
properties and include participants in the early stage of L2
learning to further investigate the role of L1 transfer.

Additionally, we acknowledge that L2 learners are not a
homogeneous group. Individual differences such as working
memory capacity, amount and quality of exposure to English, and
processing speed can also influence L2 acquisition outcomes.
While our study has investigated the influence of proficiency in
the acquisition of reflexive referential pattern, we did not measure
other variables related to individual differences. This constitutes a
limitation of this study. Future research should incorporate
measures of learners’ individual differences in order to explore
how such factors influence the acquisition of reflexives, and
whether they modulate sensitivity to universal constraints across
different learners.

Conclusion

This study re-examines the judgments of L1-Chinese learners of
L2 English regarding possible antecedents to English reflexives
and presents new empirical evidence on reflexive reference in L2
English grammar. Importantly, it expands the descriptive data-
base on L2 reflexive reference by examining developmental pat-
terns across proficiency levels that have previously been

insufficiently explored. Moreover, this study goes beyond pre-
vious work by considering not only long-distance subject ante-
cedents but also long-distance object antecedents to English
reflexives.

In addition to this empirical contribution, the present work
also contributes to the debate about factors affecting L2 speakers’
grammar. It considers possible explanations for the patterns of
reflexive reference at different proficiency levels, focusing on
lexical learning explanations and the L1 transfer effect. The
experimental results demonstrate that, for these and other L2
English learners, L2 English reflexive reference does not appear to
be influenced by pre-existing L1 knowledge. Instead, it progresses
gradually, similar to the process of native English children’s L1
acquisition, conforming to the Lexical Learning Hypothesis.

Data availability
The data for this study are available on the Open Science Fra-
mework (OSF) at https://osf.io/2vj9z/.
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Notes

1 English reflexives have singular forms, i.e., himself, herself, itself, and plural forms
themselves. In the actual experimental task, we tested on both himself and herself. In
the paper, we used the singular form himself as the example of English reflexives for
the sake of conciseness.

According to Chomsky (1981), a pronoun must not find its antecedent in the local
clause in which the pronoun appears.

Cheng (2004) contended that zi and ji, the two free morphemes in Archaic Chinese,
fused into the compound ziji by a long and gradual process, due to the concurrent
process of Chinese words changing from predominantly monosyllabic to disyllabic in
phonology.

In the English reflexive himself, the reflexive morpheme self serves as the head in
accordance with William’s (1981) righthand head rule; thus, the interpretation of
himself is mainly determined by the head self, resulting in the strict local reference.
And the morpheme him specifies the gender and number requirements for the
antecedent (Cheng, 2004).

Employing the preferential looking paradigm which requires much less effort for
children as compared to traditional L1 research methods like act-out and picture-
identification tasks, Lidz et al. (2021) revealed that native English children as early as
30 months have already sorted out the English reflexive word and show correct
referential patterns accordingly.

Yuan (1994) suggested that L1-Chinese learners of L2 English may later re-identify
himself with the Chinese reflexive taziji, which is a local reflexive. However, this does
not seem likely because, theoretically, the English himself and the Chinese ziji are both
bi-morphemic, whereas the Chinese taziji has a more complicated structure (cf.
Cheng, 2004; Reuland et al., 2020). In other words, the English himself shares
morphological similarity with the Chinese ziji, rather than with the Chinese taziji.
Empirically, L2 acquisition studies on L1-Chinese learners’ acquisition of the English
himself (e.g., Jiang, 2009) also indicated that they do not transfer taziji to himself.
Pearson correlation measures the linear relationship between two continuous variables
that are normally distributed, while Spearman correlation does not assume normality
and is often used with ordinal data or data that is not linearly related (Cohen et al.,
2013; Gibbons and Chakraborti, 2010). In our study, as the acceptance count for each
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antecedent might not be normally distributed, this factor was treated as ordinal data
and thus Spearman correlation instead of Pearson correlation was conducted between
the acceptance count and English proficiency.

Formula: RESPONSE ~ conditionl + condition2 + condition3 + proficiency.z +
conditionl:proficiency.z + condition2:proficiency.z + condition3:proficiency.z + (1 +
conditionl + condition2 + condition3 | Sub) + (1 + conditionl + condition2 +
condition3 + proficiency.z + conditionl:proficiency.z + condition2:proficiency.z +
condition3:proficiency.z | TEST.ITEM).

®©
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