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Syntactic complexity, as one aspect of the Complexity, Accuracy and Fluency (CAF)
model, is integral to the writing ability of second language (L2) learners. Previous
research found that T-unit-based measures of syntactic complexity in writing tasks
of English as a second language (ESL) learners increased with more instruction,
yet it remains unclear whether the same can be observed in Chinese as a second
language (CSL) learners. To fill this gap, this study compared the development of
syntactic complexity of a training group (N = 64) and a control group (N = 51), both
composed of CSL students in a first-year Chinese course at a university in North
America. While participants in the control group only participated in the regular course,
the training group received an additional 10-week, explicit form-focused instruction
(FFI) on the Chinese topic chain. Results on the posttest and delayed posttest show
that the FFI on the topic chain had a positive and durable effect on the participants’
syntactic complexity; instructional intensity and feedback type may have influenced its
effectiveness and durability. Characteristics of measures and task complexity may have
affected the observation of syntactic complexity.

Keywords: syntactic complexity, topic chain, second language writing, form focused instruction, Chinese as a
second language (CSL)

INTRODUCTION

The development of writing abilities in a second language is critical in that it “is increasingly
perceived as a central mechanism via which language competencies. . .perhaps must be acquired
(Norris and Manchón, 2012, p. 221). To date, the triad model of CAF – complexity, accuracy
and fluency – has been widely used for the assessment of second language writing abilities (Wolf-
Quintero et al., 1998; Housen et al., 2012). Complexity, as the youngest dimension in the model,
is the most complex and least understood dimension (Housen and Kuiken, 2009). At the syntactic
level, complexity refers to the range and the sophistication of grammatical resources exhibited in
language production (Ortega, 2015).

Previous studies investigating L2 written syntactic complexity have validated different measures
of syntactic complexity (Wolf-Quintero et al., 1998; Lu, 2011; Kyle and Crossley, 2018) and
used these measures to investigate the L2 writing development with and without pedagogical
intervention (Ortega, 2003, 2015). Studies have found that syntactic complexity of L2 writing
increases with more instruction (Mazgutova and Kormos, 2015; Vyatkina et al., 2015). However,
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currently available studies primarily focused on learners of
English as a second language (ESL, Polio, 2017), leaving syntactic
complexity in other languages like Chinese under-explored. More
importantly, the measures and indicators for syntactic complexity
in English may not necessarily be applicable or appropriate
for measuring that in Chinese as a second language (CSL, Jin,
2007; Yu, 2021). Additionally, it is unclear whether syntactic
complexity of Chinese, whether measured in oral or written
discourse, can be enhanced by explicit instruction (Yu, 2019).

Therefore, guided by Norris and Ortega’s (2009) proposal
for an organic approach to investigate syntactic complexity in
instructed second language acquisition (SLA), as an exploration,
this study attempts to examine if CSL learners’ syntactic
complexity, based on current, validated measures for CSL
learners proposed by Yu (2016, 2021), can be enhanced through
a 10-week researcher-designed form-focused instruction.

LITERATURE REVIEW

Topic Chain in Measuring Syntactic
Complexity in Chinese
Syntactic complexity is a multidimensional construct that can
be measured through multiple scales (Norris and Ortega,
2009; Lu, 2011). Like English, Chinese syntactic complexity
can be measured on global, clausal, and phrasal levels (Pan,
2018). However, since syntactic complexity entails features of
language components and their composing mechanisms, the
measurements of syntactic complexity used for one language may
not be equally applicable to another.

Li and Thompson (1976) categorized English as a subject-
prominent language whose sentences are formed with a structure
of subject-predicate. In other words, an English sentence has
one subject which is generally in the form of a noun or noun
phrase (NP), and one predicate of which verb or verb phrase
(VP) is the essential part. In contrast, Chinese is regarded as a
topic-prominent language whose structure is better characterized
as topic-comment (Chao, 1968; Li and Thompson, 1976; Chu,
1998). What distinguishes a topic from a subject is its thematic
continuity and semantic “aboutness” in the discourse rather than
a grammatical relationship with the rest of the clause (Chao, 1968;
Givón, 1992). Given this character, a topic in Chinese can be not
only a noun/NP but also a verb/VP or adjective; the comment
is not limited to a verb/VP like in English but can also be a
noun/NP. Therefore, the following sentence is grammatical in
Chinese:

a. Wǒ shí suì.
[I ten year old].
I’m 10 years old.

The second difference between English and Chinese is that
in English, the subject is usually stated to achieve a subject-
predicate constituency, whereas Chinese is a pro-drop language
whose subject or topic can be omitted when understood in
the context (Huang, 1989). Therefore, when successive English
clauses/sentences share one same subject, their subject positions

need to be filled by either the full form of the subject, pronouns
or demonstratives. However, in Chinese, when successive topic-
comment structures share the same topic, the topic can be overtly
stated only once and represented with zero anaphora in the rest
of the positions, thus resulting in a topic chain (Tsao, 1979,
1990). Because the topic chain is constituted with multiple topic-
comment structures despite the overtness of the topics, and the
topic-comment structures are actually clauses (Tsao, 1990; Chu,
1998), the topic chain has a supra-clause character. In other
words, the overt topic of the topic chain dominates successive
clauses. Li (2004b) identified 10 types of topic chains, the most
simple and typical form of which is one with overt topic in the
first clause, just like the example provided here:

b. Wǒ jiào Xiǎohóng, j̄ınnián shí suì, zài shàng xiǎo xué.

[Ii call Xiaohong, Øi this year 10 year old, Øi ZAI-
progressive marker attend primary school]
I’m called Xiaohong. I’m 10 years old this year. I’m
attending primary school.

It is proposed that topic chains are the basic and the most
frequently used structure to construct discourse in Chinese,
a discourse-oriented language (Tsao, 1979). Further, the order
of the clauses in a topic chain follows the sequential order
of events (Tai, 1985), therefore, complex sentences in Chinese
can be understood as topic chains (Yu, 2021). English complex
sentences, on the other hand, are realized through subordination
of clauses, on which the measure of English syntactic complexity
is based (Hunt, 1965).

Based on clausal subordination, Hunt (1965, 1970) developed
a T-unit-based system of indices to measure the English syntactic
complexity, which has been extensively used in a wide variety of
languages (Cooper, 1976; Larsen-Freeman, 1978, 1983; Henry,
1996; Iwashita, 2006). A T-unit is defined as one independent
clause plus, however, many subordinate clauses there are that
are attached to the independent clause (Hunt, 1970). Although
initially proposed to measure the syntactic complexity in L1
English (Hunt, 1965, 1970), T-unit related measurements such
as T-unit length, error-free T-unit length, percentage of error-
free T-unit, clauses per T-unit were used to assess the syntactic
complexity of various Indo-European languages as L2s, and
were proven sound measurements in L2 development (Scott and
Tucker, 1974; Larsen-Freeman, 1978; Wolf-Quintero et al., 1998).
However, due to the different constructions of complex sentences,
it is argued that Chinese syntactic complexity should be measured
based on topic chains, instead of Hunt’s T-unit system (Jin, 2007;
Yu, 2021).

Syntactic Complexity Development in
Chinese as a Second Language
Studies have used both specific measurements and general
measurements to investigate Chinese L2 syntactic complexity.
Using specific measurements, studies have focused on the
development of a collection of syntactic forms that are specific
to Chinese (Han and Feng, 2017; Yang and Zhao, 2018). For
example, the ba-construction, passive structure marked with
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bei, comparison sentences marked with bi, VOV (de), etc.
However, since studies covered different structures and employed
different methods to calculate the complexity, their results are
not always comparable. In addition, since the development of
these syntactic forms are insignificant either across groups or
across time according to the studies, and different syntactic forms
usually have different developmental trajectories, the specific
scale measurements, like Wolf-Quintero et al. (1998) suggested,
are not the best indices to describe the syntactic complexity due
to a lack of generalizability.

Studies using general measurements have utilized a T-unit
system or topic-chain-based measurements. Drawing on the
above-mentioned T-unit analysis, Jiang (2013) and An (2015)
both found T-unit length sensitive in discriminating between
the writings of higher-level Chinese L2 learners, but not so
in discriminating between learners of lower language levels
(Jiang, 2013). However, in Jin’s (2007) study measuring three
levels of learners from intermediate to high levels and a group
of native speakers, neither T-unit length, clause per T-unit
nor T-unit per sentence effectively and significantly increased
with language level. In fact, in her study, all three indices
in native speakers’ language decreased. In other words, using
the T-unit measurement, L2 Chinese learners were assessed
to be utilizing more complex language than Chinese native
speakers. In contrast, all indices based on the topic chain,
mean length (character) of topic chain, clause per topic chain,
and zero anaphoras per topic chain discriminated against each
language level well in Jin’s (2007) study. A replication study
(Wu, 2016) assessing novice, intermediate and advanced level
learners and native Chinese speakers found the same results;
namely, all of the topic chain measurements and none of
the T-unit indices discriminated between the writings of the
four language levels. Based on the findings mentioned above,
it is clear that although subordination does exist in Chinese,
subordination-based measurements like the T-unit system may
not be the most sensitive measure in Chinese syntactic
complexity. Following Norris and Ortega’s (2009) proposal for
measuring complexity multi-dimensionally, we argue that topic-
chain-based measurement should be more seriously considered
in CSL research.

In light of the results in Jin (2007); Wu (2016), and Yu (2021)
proposed an organic measure of Chinese syntactic complexity
based on the topic chain, which resolved two remaining questions
in Jin (2007): the relationship between topic chains and non-
topic chain clauses, and the boundary of topic chains. In her
analysis, Yu (2021) proposed a terminable Topic-Comment unit
(TC-unit) and a single TC-unit as the basic operationalizable
units capturing syntactic complexity of Chinese in the supra-
clausal and clausal levels, respectively. “A terminable TC-unit is a
supra-clausal-level unit that takes the form of a topic chain, and a
single TC-unit is one clausal or subclausal level unit in Chinese”
(Yu, 2021, pp. 9-10). A terminable TC-unit is a simple terminable
TC-unit when it only contains one independent single TC-unit,
or one topic-comment structure; it is a complex terminable TC-
unit when it contains two or more dependent single TC-unit
whose shared topic overtly appears once and represented with
zero anaphora or coreferential zero in the remaining positions.

Example c below is a complex terminable TC-unit consisting
of two single TC-units, whereas Example d are two simple
terminable TC-units each containing one single TC-unit.

c. Wǒ jiào Xiǎohóng, j̄ınnián shí suì.
[Ii call Xiaohong, Øi this year 10 year old]
I’m called Xiaohong. I’m 10 this year.

d. Wǒ jiào Xiǎohóng, wo j̄ınnián shí suì.
[I call Xiaohong. I this year 10 year old.]
I’m called Xiaohong. I’m ten this year.

Further, Yu (2021) validated four measures of Chinese
syntactic complexity in both written and spoken production of
L1 and L2 Chinese speakers: (1) mean length of terminable
TC-unit (MLTTCU), (2) complex terminable TC-unit in all
terminable TC-units (CTTCU/ATTCU), (3) mean length of
single TC unit (MLSTCU), and (4) single TC-units per terminable
TC-unit (STCU/TTCU). The former two were considered as a
global level measure and the latter two clausal level measures.
Her results showed that participants with higher Chinese
proficiency produced longer terminable TC-units consisting of
more dependent single TC-units. Specifically, MLTTCU was the
most effective indicator of spoken Chinese syntactic complexity
and the combination of MLTTCU and STCU/TTCU was the
most effective indicator of written Chinese syntactic complexity.

Form-Focused Instruction, Topic Chain,
and Syntactic Complexity in Chinese as
a Second Language
The topic chain is one of the Chinese discourse features that may
be subtle and opaque in nature to learners whose first languages
do not employ such a feature. Given that learners allocate a varied
level of attention to different layers of language (Talmy, 2008),
they were found to display a lack awareness toward Chinese-
specific discourse features (e.g., Jin, 1994; Polio, 1994; Yuan,
1995; Liu, 2015; Lu, 2019). However, on the other hand, the
topic chain appears in the very first lesson of first-year Chinese
textbooks, yet it is rarely taught explicitly in class (Li, 2004a,
2006). This fact naturally leads to the question of whether CSL
learners’ syntactic complexity in writing can be enhanced through
form-focused instruction (FFI, e.g., Collins and Ruivivar, 2020),
by explicitly directing their attention to the language form (in
this case, topic chain) through direct instruction integrated with
activities focused on communicating in the target language.

To date, only a handful of studies have investigated the
effectiveness of FFI in CSL focusing on vocabulary, phonology
(tones), grammar, and pragmatics (Yuan, 2018). Among the
studies on grammar, most of the research was conducted on
some form of pedagogical treatment (e.g., consciousness raising
activities) or task conditions (e.g., dictogloss task) combined with
different participant grouping on discrete syntactic forms such as
the aspect marker le (Yuan, 2010, 2012a, 2014a,b).

Only one study explored the effect of explicit instruction
on the syntactic complexity of L2 Chinese learners. Yu (2019)
elicited oral production in a class of second-year L2 learners in
a university setting (N = 12). In the first week, the researcher
showed a video in English about the Chinese New Year, and
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immediately asked the students to retell the story based on the
video, followed by a 20-min explicit instruction on Chinese
syntactic complexity. The students were then asked to complete
another retell task based on the earlier prompt. In the following 3
weeks, the researcher conducted a 5-min explicit instruction each
week on the topic chain compositionality. In week 3, the same
video was shown again, and students were asked to complete the
third retell task. The four measures validated in Yu (2021) were
employed to compare students’ oral production in the three retell
tasks. The results showed that MLTTCU and STCU/TTCU in the
second retell task were significantly greater than that in the first,
suggesting the immediate impact of the explicit instruction on the
learners’ oral syntactic complexity. However, all four measures in
the third retell task did not differ from that in the first, indicating
a diminished effect of the researcher-designed instruction.

The results in Yu (2019) only demonstrated the positive
role of the explicit instruction in enhancing L2 learners’
syntactic complexity in the oral modality. However, it is unclear
if improved syntactic complexity through oral training can
necessarily and readily improve that in writing (e.g., Bulté
and Housen, 2009). Therefore, whether syntactic complexity in
writing can be enhanced through explicit instruction remains
unclear. Additionally, the intensity of the instruction in Yu’s
(2019) study was relatively low, and the only available resources
to students were limited to the instructor’s 35-min lecture across 4
weeks. These factors might have contributed to the low durability
of the instructional effects. Moreover, it is difficult to tease apart
the effect of natural growth vs. instructional effect, since there was
no control group in the study.

To summarize, syntactic complexity in English and in Chinese
is measured in different ways based on their respective linguistic
features. The topic chain has been found to be a much more
sensitive measure of syntactic complexity in CSL research,
different from the T-unit-based measures widely used in other
languages. The paucity of research exploring the instructional
effect of the topic chain in CSL propelled us to investigate the
effect of explicit instruction on syntactic complexity. Through a
researcher-designed 10-week FFI focusing on the Chinese topic
chain, the current study investigated the following questions:

1. Does explicitly teaching students how topic chains are
constructed improve their syntactic complexity in writing
tasks?

2. Does the explicit instruction have any delayed effect on the
participants’ performance in writing tasks?

METHODOLOGY

Participants
Participants were recruited from a first-year Chinese course
from a Chinese program at a large public university in the
United States. Sixty-four out of the 115 students in the first-
year course volunteered to participate and were considered as the
training group (N = 64; 35 female and 29 male). They were given
extra credit for finishing 80% of the tasks. The remaining fifty-one
students who did not participate were considered as the control

group (N = 51). None of the student had any prior experience
learning the language nor the writing system, and were all
considered true-beginners. Throughout the entire semester, the
two groups followed the same instructional plan offered by the
curriculum, while the training group received 10 weeks of explicit
FFI on the Chinese topic chain and completed weekly writing
assignments (12 in total across 10 weeks) in addition, at the end
of the quarter, both the training group and the control group
participated in a posttest, and a delayed posttest 2 weeks later.

Since this study lasted 10 weeks, individual-level random
attrition (Pan and Zhan, 2020) – participants dropping out before
the end of the study for a variety of reasons – was observed.
Since individual attrition occured along the 10-week study, and
the number of participants for each task was provided in Table 3
below. For the current study, incomplete datasets were not
included in the final analysis.

Instructional Materials
Instructional Videos
All of the instruction and writing assignments were delivered
through the online platform Moodle. There were six instructional
videos in total, designed and narrated by the first author, and
ranged from 3 to 5 min long. The six instructional videos were
based on the content of the first-semester Chinese curriculum,
and their release date synchronized with the teaching schedule of
the course. Following Yu; Yu’s (2016; 2019) summary of the rules
of thumb and boundaries of the topic chain, the videos included
the form, function, and appropriate contexts for the usage of the
Chinese topic chain. The contents of the videos are as follows:

Video 1: Introduction to the function and form of topic
chains, or why and how to use them.
Video 2: Three conditions where topic chains were not
applicable, or the chain boundaries.
Videos 3–5: Each video included detailed explanations and
examples of one condition mentioned in Video 2.
Video 6: Review of the content in the previous five
videos and comments on frequent errors found in the
participants’ assignments.

TABLE 1 | A coding sample of free writing task (ID: 101).

STCU TTCU CTTCU TTCUL

[Ii surname Gao]
My family name is Gao

1 1 1 3

[Øi call Gao Wenzhong]
My name is Gao Wenzhong

1 4

[Øi be American]
I’m an American

1 4

[I be student]
I’m a student

1 1 4

Total 4 2 1 15

STCU, single TC-unit; TTCU, terminable TC-unit; CTTCU, complex terminable TC-
unit; TTCUL, length of terminable TC-unit.
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Two written assignments (detailed below) were given for
each instructional video; participants’ responses to these written
assignments were collected as data points for later analysis. On
average, the participants have spent 180 min completing all the
required tasks according to our log on Moodle1.

Assignments
Each assignment contained two questions using three types of
tasks (1) delete repetitive elements from a sentence Deletion
Task (DT); (2) rearrange sentences into an appropriate order
and rewrite them into a cohesive paragraph rearrange and
rewrite task (RRT), (3) write a coherent paragraph(s) according
to the given instructions free writing task (FWT). DT was
the least challenging and appeared in the assignments the
earliest because it only required students to recognize and delete
repeated topics. RRT appeared after DT because the ability
of grouping sentences based on “aboutness” was needed in
addition to deleting repeated topics. FWT came last because it
required students to initiate topic chains without scaffolding,
and was thus considered most challenging. All assignments were
untimed but students were instructed to complete them within
about 15 min. Through weekly emails to all participants in
the training group, the instructor summarized and explained
common errors found in the participants’ assignments with
grammatical rules and examples.

Posttest and Delayed Posttest
There was a 2-week interval between the posttest and the delayed
posttest. Each posttest included one RRT and one FWT of the
same format and difficulty level. The RRT consisted of 12-13
sentences, and the FWT was based on a set of pictures which
depicted a series of events involving multiple characters, therefore
requiring the participants to pay attention to topics, and their
changes, in constructing clauses.

Scoring
For DT, since the target noun or pronoun can be either correctly
or incorrectly deleted, we assigned one (1) point to every correctly
deleted element and zero (0) point to an incorrectly deleted
element and then calculated the total raw score. For this measure,
20% of the data was double-coded by the two researchers, and
complete agreement (100%) was reached. Participants’ responses
on RRT and FWT were based on the following four validated
measurements of Chinese syntactic complexity (Yu, 2021),
namely, MLSTCU and STCU/TTCU on clausal level; MLTTCU
and CTTCU/TTCU on global level.

First, the researcher segmented sentences into STCUs and
identified TTCUs. Second, the total number of STCU, TTCU,
CTTCU, and the length of TTCU, STCU, and CTTCU in
character in each participant’s written production in each
task were counted either manually or using formulas in
Excel. Character-based length measures rather than word-based
measures were chosen because the two measures do not make any
difference in presenting L2 Chinese writing development, and

1All materials used in the study can be viewed here: https://osf.io/h7zgj/?view_
only=0a2f4447cf95424f9f1c3fbba5b61b12.

the former is more reliable for length calculation (Jiang, 2013).
Third, scores of each of the four measures: Mean Length
of terminable TC-unit (MLTTCU), Complex terminable TC-
unit/all terminable TC-units (CTTCU/TTCU), Mean length of
single TC-unit (MLSTCU), and Single TC-units per terminable
TC-unit (STCU/TTCU), were calculated. The length was
measured in characters.

A coding sample is provided in Table 1. It codes an
entry on a FWT from participant 101: Wǒ xìng Gāo,
jiào Gāo Wénzhōng, shì Měiguó rén. Wǒ shì xuésheng.

, [Ii surname Gao, Øi call
Gao Wenzhong, Øi be American. I be student.] My family name
is Gao. My name is Gao Wenzhong. I’m an American. I’m a
student. There are four single TC-units, therefore four STCUs.
TTCUs were segmented based on overt topics. Since there are
two overt topics “ ” (I), there are two TTCUs. Because there
is only one topic chain that contains more than one single TC-
unit, the number of CTTCU is one. And since TTCU includes
both single STCU and CTTCU, the lengths of the TTCUs are
15 characters, 11 characters in the CTTCU and 4 characters in
STCU, respectively. Table 2 shows an example of the calculations
based on the example provided in Table 1.

Procedures
This project was designed based on the syllabus of the 10-week
Chinese course and started in the second week of the quarter. In
the first week of the quarter, all students enrolled in First Year
Chinese were invited to join this researcher-designed training on
Moodle. From Week 2 to Week 8, the training group engaged in
the training program as we described above, in addition to their
daily 50-min class; students in the control group only participated
in the daily 50-min class offered by the Chinese program. In Week
10, a posttest was given to all students enrolled in First Year
Chinese, including students in both the training group and the
control group. After a 2-week winter break, a delayed posttest was
delivered to the same group of students.

During the 10-week study, five Deletion Tasks (DT), eight
Rearrange and Rewrite Tasks (RRT), and ten Free Writing Tasks
(FWT) were assigned to students in the training group. Since the
three tasks all contained multiple data points, we grouped them
into Stage 1 (S1), Stage 2 (S2), and Stage 3 (S3), as shown in
Table 3, to better demonstrate the developmental trajectories of
the training group in all three tasks.

The number of participants in the training group decreased
gradually over time due to individual-level random attrition (Pan
and Zhan, 2020). In addition, the number of participants in the
training group who completed each task in the same assignment
differed, because some of them finished the tasks selectively.

TABLE 2 | Calculated scores for the coding sample (ID: 101) on free writing task.

Task MLTTCU CTTCU/TTCU MLSTCU STCU/TTCU

FWT 7.5( = 15/2) 0.5( = 1/2) 3.75( = 15/4) 2( = 4/2)

FWT, free writing task; MLTTCU, mean length of terminable TC-unit; CTTCU/TTCU,
complex terminable TC-unit in all terminable TC-units; MLSTCU, mean length of
single TC-unit; STCU/TTCU, single TC-units per terminable TC-unit.
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TABLE 3 | Three stages of the assignments completed by the training group.

Task Stage 1 (N) Stage 2 (N) Stage 3 (N)

DT 1st (63), 2nd (61) 3rd (58), 4th (53) 5th (43)

RRT 1st (50), 2nd (53),
3rd (52)

4th (50), 5th (46),
6th (45)

7th (43), 8th (33)

FWT 1st (63), 2nd (61),
3rd (57)

4th (55), 5th (51),
6th (49)

7th (46), 8th (43),
9th (43), 10th (33)

N, number of participants; DT, deletion task; RRT, rearrange and rewrite task; FWT,
free writing task.

Therefore, we only included data for those who completed a
substantial portion (at least 66%) of each task during the 10-
week training considering sufficient participation is required to
guarantee learning. The detailed numbers of participants for each
task are listed in Table 4.

RESULTS

Table 4 shows the mean scores of each measure in all tasks
completed by both the training group and the control group. In
terms of the assignment results of the training group during the
10-week study, the score of DT decreased from S1 to S2 before a
spur in S3. Meanwhile MLTTCU, MLSTCU and STCU/TTCU of

TABLE 4 | Mean values of each measure in all the tasks.

Task Stage N MLTTCU MLSTCU CTTCU/
TTCU

STCU/
TTCU

Correct

Training group in the 12 written assignments

DT S1 53 – – – – 1.79

S2 49 – – – – 1.23

S3 43 – – – – 2.37

RRT S1 38 10.66 7.80 0.36 1.42 –

S2 38 12.80 8.64 0.47 1.51 –

S3 33 17.31 9.37 0.46 1.86 –

FWT S1 45 7.16 4.06 0.65 1.80 –

S2 43 10.47 7.59 0.45 1.45 –

S3 30 11.60 8.24 0.23 1.43 –

Training group in the posttest (comparing with control group in
posttest)

RRT 41 10.73 7.51 0.38 1.44 –

FWT 43 10.56 7.55 0.26 1.42 –

Control group in the posttest

RRT 31 9.66 7.78 0.22 1.44 –

FWT 25 9.28 7.61 0.15 1.23 –

Training group in the posttest (comparing with delayed posttest)

RRT 32 10.75 7.50 0.39 1.44 –

FWT 31 10.50 7.46 0.26 1.42 –

Training group in the delayed posttest

RRT 32 9.21 6.61 0.32 1.40 –

FWT 31 12.42 8.44 0.25 1.49 –

MLTTCU, mean length of terminable TC-unit; MLSTCU, mean length of single
TC-unit; CTTCU/TTCU, complex terminable TC-unit in all terminable TC-units;
STCU/TTCU, single TC-units per terminable TC-unit; correct, scores of deletion
task; RRT, rearrange and rewrite task; FWT, free writing task; DT, deletion task; S1,
S2, S3, stage 1, stage 2, stage 3; N: number of participants.

RRT all grew from S1 to S3 while CTTCU/TTCU saw a moderate
dipping in S3 after an increase from S1-S2. Although both length
measures MLTTCU and MLSTCU of FWT increased from S1
to S3, its two ratio measures CTTCU/TTCU and STCU/TTCU
decreased along the way.

Comparing the post-test results of the training group and the
control group, it was found that in both the RRT and FWT,
the training group scored higher in MLTTCU, CTTCU/TTCU
but slightly lower in MLSTCU; the two groups’ scores on
STCU/TTCU were identical.

In terms of the performance of the training group in the
posttest and the delayed posttest, all four measures of RRT were
lower in the delayed posttest than in the posttest. In FWT,
on the contrary, MLTTCU, MLSTCU and STCU/TTCU were
higher and CTTCU/TTCU was lower in the delayed posttest than
in the posttest.

Research Question 1: Does Explicitly
Teaching Students How Topic Chains Are
Constructed Improve Their Syntactic
Complexity in Writing?
To answer Research Question 1, the developmental trajectories
of syntactic complexity of the training group’s scores on the
three tasks were calculated and compared, and the posttest
results of this group and the control group were compared.
Syntactic complexity was measured by the scores of the three
tasks, namely, Deletion Task, Rearrange and Rewrite Task, and
Free Writing Task.

Non-parametric Friedman tests were used to detect
differences in the performance of the training group among
the three stages on each task because our data did not meet
the normality assumption of the repeated measures ANOVA.
In addition, post hoc analysis with Wilcoxon signed-rank tests
was further conducted with a Bonferroni correction (corrected
p = 0.017) to compare each pair of stages. Results are listed in
Table 5.

In terms of the Deletion Task, an overall significant difference
between the three stages on the score of correct deletion was
found, χ2(2) = 25.389, p = 0.000. Post hoc analysis found a
significant decrease from S1 to S2 (Z = −5.276, p = 0.000), and
a significant increase from S2 to S3 (Z = −3.969, p = 0.000).
However, the difference between S1 and S3 (Z = −1.959,
p = 0.025) was not significant. This suggested that the training
group’s ability to correctly delete redundant topics and create
topic chains (complex TTCUs) remained at the same level
throughout the three stages although fluctuation occurred in the
process, indicating a stable performance of the training group
with the Deletion Task.

On the Rearrange and Rewrite Task, an overall significant
difference (increase) between the three stages on measures
MLSTCU [χ2(2) = 36.741, p = 0.000] and STCU/TTCU
[χ2(2)= 16.280, p= 0.000] was found, indicating a development
in the syntactic complexity on the clausal level. On the other
hand, an overall significant difference (increase) between the
three stages was found on MLTTCU [χ2(2)= 40.963, p= 0.000]
but not on CTTCU/TTCU [χ2(2) = 4.168, p = 0.125], yet
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TABLE 5 | Z and p values of Wilcoxon signed-rank tests of the training group on all tasks in the written assignments.

MLTTCU MLSTCU CTTCU/TTCU STCU/TTCU Correct

Z p Z p Z p Z p Z p

Deletion task

S2-S1 – – – – – – – – −5.276 0.000

S3-S1 – – – – – – – – −1.959 0.025

S3-S2 – – – – – – – – −3.969 0.000

Rearrange and rewrite task (RRT)

S2-S1 −4.693 0.000 −4.898 0.000 −3.190 0.000 −2.085 0.000 – –

S3-S1 −4.741 0.000 −4.741 0.000 −2.026 0.021 −3.960 0.000 – –

S3-S2 −3.752 0.000 −3.752 0.000 −0.681 0.252 −2.877 0.001 – –

Free writing task (FWT)

S2-S1 −5.645 0.000 −5.645 0.000 −4.692 0.000 −5.351 0.000 – –

S3-S1 −4.703 0.000 −4.703 0.000 −4.703 0.000 −4.552 0.000 – –

S3-S2 −1.826 0.035 −2.955 0.001 −3.844 0.000 −0.985 0.168 − –

MLTTCU, mean length of terminable TC-unit; MLSTCU, mean length of single TC-unit; CTTCU/TTCU, complex terminable TC-unit in all terminable TC-units; STCU/TTCU,
single TC-units per terminable TC-unit; Correct, scores of deletion task; S2-S1, the difference between stage 2 and stage 1; S3-S1, the difference between stage 3 and
stage 1; S3-S2, the difference between stage 3 and stage 2.

a post hoc analysis revealed that the score of CTTCU/TTCU
significantly grew from S1 to S2, indicating that the syntactic
complexity also increased significantly at the global level.

On the Free Writing Task, an overall significant increase was
found on the two length measures MLTTCU [χ2(2) = 40.231,
p = 0.000], MLSTCU [χ2(2) = 43.923, p = 0.000], and an
overall significant decrease was found on the two ratio measures
CTTCU/TTCU [χ2(2) = 42.117, p = 0.000] and STCU/TTCU
[χ2(2) = 29.176, p = 0.000]. This suggests that as their learning
progressed, students in the training group produced longer
but fewer topic chains. Although the ratio measures decreased,
the increased length measures of MLSTCU and MLTTCU still
suggest a growing syntactic complexity on both clausal and global
levels, respectively. The implication of this finding will be further
discussed in the next section.

In addition, due to the unequal sample sizes, a Welch’s t-test
was conducted to compare the posttest performance of the
training group and the control group. The results are listed in
Table 6.

On the Rearrange and Rewrite Task, the training group had
significantly higher scores than the control group in MLTTCU,
t(65.780) = 2.830, p = 0.006, CTTCU/TTCU, t(58.943) = 3.222,
p = 0.002 and STCU/TTCU, t(64.447) = 3.108, p = 0.003;
yet its score on MLSTCU, t(55.646) = −2.346, p = 0.023, was
significantly lower than the control group. On the Free Writing
Task, participants in the training group scored significantly
higher than the control group in the measures MLTTCU,
t(41.868) = 2.871, p = 0.006, CTTCU/TTCU, t(42.725) = 3.121,
p = 0.003, and STCU/TTCU, t(50.831) = 3.423, p = 0.001. The
two groups did not differ on MLSTCU, t(55.358) = −0.181,
p = 0.857. The results above indicated that the training
group had a significantly greater syntactic complexity than
the control group on both clausal level and global level in
both Free Writing Task and Rearrange and Rewrite Task. The
decreased MLSTCU in RRT will be further discussed in the
next section.

In sum, our findings suggested that the syntactic complexity of
the training group grew significantly during the 10-week period
and better performance was observed in the training group than
the control group based on the results of the posttest, at both
clausal and the global levels.

Research Question 2: Does the Explicit
Instruction Have Any Delayed Effect on
the Participants’ Performance?
To answer Research Question 2, performance on the posttest and
the delayed posttest of the training group were compared through
a Wilcoxon signed-rank test because our data did not meet the
normality assumption of the dependent t-test.

TABLE 6 | Mean and standard deviation of the training and the control group on
posttest in Welch’s t-test.

Measure Experimental group Control group

M SD M SD

Free writing task

MLTTCU 10.56 1.52 9.28 1.90

MLSTCU 7.55 1.32 7.61 1.17

CTTCU/TTCU 0.26 0.12 0.15 0.15

STCU/TTCU 1.42 0.23 1.23 0.23

Rearrange and rewrite task

MLTTCU 10.73 1.62 9.66 1.57

MLSTCU 7.51 0.41 7.78 0.52

CTTCU/TTCU 0.38 0.18 0.22 0.21

STCU/TTCU 1.44 0.25 1.25 0.25

M, mean value; SD, standard deviation; MLTTCU, mean length of terminable TC-
unit; MLSTCU, mean length of single TC-unit; CTTCU/TTCU, complex terminable
TC-unit in all terminable TC-units; STCU/TTCU, single TC-units per terminable TC-
unit; correct, scores of deletion task.
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TABLE 7 | An example of metalinguistic explanation provided to
participants in the study.

Examples and explanation

Error
“This is my mom, is doctor”

Full form sentence
“This is my mom. My mom is a doctor”

ME obj and subj are repetitive, but not
on the same side of the verb, therefore it cannot
be omitted, but could be replaced by a pronoun

Correct sentence
“This is my mom. She is a doctor”

ME, metalinguistic explanation.

Results of the Wilcoxon signed-rank test showed that on
the Rearrange and Rewrite Task, the scores of the measures
CTTCU/TTCU (Z = −1.831, p = 0.067) and STCU/TTCU
(Z = −1.211, p = 0.226) did not differ in the delayed posttest
from the posttest, yet the scores of MLTTCU (Z = −4.338,
p = 0.000) and MLSTCU (Z = −4.937, p = 0.000) decreased
significantly in the delayed posttest, indicating an undermined
delayed training effect on this task.

With the Free Writing Task, the scores of MLTTCU
(Z = −2.972, p = 0.003) and MLSTCU (Z = −4.086, p = 0.000)
increased significantly in the delayed posttest while the scores
of CTTCU/TTCU (Z = −0.625, p = 0.532) and STCU/TTCU
(Z = −0.660, p = 0.509) did not have a significant difference
between the posttest and the delayed posttest. This suggested a
durable training effect on this task.

To summarize, the 10-week explicit FFI did have a delayed
effect on the participants’ performance, especially on the
Free Writing Task.

DISCUSSION

Our study examined whether CSL learners’ syntactic complexity
can be enhanced by a 10-week researcher-designed FFI
on constructing the Chinese topic chain. Our overall
findings suggest that the 10-week FFI on constructing the
topic chain had a positive and durable effect on learners’
syntactic complexity on both the clausal and global levels.
Our discussion here highlights the important roles of
instructional intensity and feedback type in influencing the
effectiveness and durability of FFI, and the characteristics of
measures and task complexity in affecting the observation of
syntactic complexity.

Unequal Sensitivity and Asynchronous,
Non-linear Development of the Measures
The first research question focuses on the immediate effects of
the 10-week FFI on syntactic complexity. The training group’s
development over time, and the control group’s performance of
the posttest showed that the instruction had an immediate effect
in improving the participants’ Chinese syntactic complexity.
However, different measures showed unequal sensitivity under

different comparing conditions: when performances of the
same group (in our case the training group) were compared
across time, syntactic complexity was better reflected by length
measures MLTTCU and MLSTCU, whereas when two different
groups were compared (training vs. control group), ratios
measures CTTCU/TTCU and STCU/TTCU and the global-
level length measure MLTTCU demonstrate the syntactic
complexity better.

In addition, opposite to the training group’s positive
development and better performance in general, some measures
showed decreased or less competitive results during the training
period and in the posttest respectively, indicating that the four
measures did not necessarily develop in the same pattern or
synchronously, and their development was not linear. In the 10-
week training period, the ratio measures CTTCU/TTCU and
STCU/TTCU in the Free Writing Task decreased significantly.
This is somewhat different from Yu’s (2021) finding that the
two measures positively predicted the syntactic complexity in the
Free Writing Task. However, this may not necessarily suggest
that our training did not have any effect, or had a negative
impact on learners’ syntactic complexity in the Free Writing Task.
The decreased performance on one task is certainly possible,
especially when the 10-week instruction is rather brief compared
to the time one would spend on learning a language. One
possible explanation to the decreased trend is that with the
natural growth of the training groups’ language performance,
they produced a greater number of sentences in the Free
Writing Task, resulting in a larger TTCU as the denominator,
thus the two ratio measures CTTCU/TTCU and STCU/TTCU
shrank. Meanwhile, in the posttest, the training group scored
significantly lower than the control group in the clausal-level
length measure MLSTCU in the Rearrange and Rewrite Task.
Although this result seems to undermine the training effect,
MLSTCU was found to be not predictive of written syntactic
complexity (Yu, 2021). Despite its insignificance, the decreased
trend of MLSTCU could be due to the tendency that the
repetitive subjects/topics were more likely to be deleted by
the training group than by the control group, resulting in
topic chains (CTTCU) in greater length and number. This
can be supported by the significantly greater ratio measures
(CTTCU/TTCU and STCU/TTCU) and global-level length
measure (MLTTCU) in the training group, compared to the
control group. Such complementary findings in the current
study are in line with Norris and Ortega’s (2009) argument
that complexity should be measured multidimensionally, and
the idea that increased clausal complexification can be achieved
via coordination; the findings are also consistent with Yu
(2021), which found that MLSTCU was not predictive of written
syntactic complexity.

The second research question investigated the delayed effect of
the 10-week FFI on syntactic complexity. In the delayed posttest,
the training group’s performance was maintained well on all
four measures of the Free Writing Task, yet in the Rearrange
and Rewrite Task, it was only maintained on the ratio measures
but not the length measures. This result indicates that on one
hand, our 10-week FFI, in contrast to that in Yu (2019), had a
delayed training effect on the participants; on the other hand,
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the delayed training effect was unevenly reflected by the two
writing tasks.

The Influence of Instructional Intensity
and Feedback Type
Regarding the positive delayed training effect, despite the
modality difference, we believe that the instructive intensity
and the available learning resources contributed greatly to the
different results between Yu (2019) and the present study. In
Yu (2019), the only resource for students to learn about the
topic chain or syntactic complexity was the instructor’s 35-min
instruction in total, whereas in the present study, in addition to
the 24-min video instructions, students also spent 180 min on
average to practice what was taught through the 12 assignments
of three task types.

Additionally, the instructor-provided feedback in the two
studies were different. Yu (2019) provided corrective feedback
(CF) to individual students in class orally. In contrast, the
feedback provided in the weekly emails and the last instructional
video in the present study can be categorized as written
and oral metalinguistic explanation (ME), respectively (Sheen,
2007; Shintani and Ellis, 2013). For example, students tended
to overgeneralize topic omission, illustrated in the following
example (Table 7). In the email feedback addressed to all
participants, the learned rule was listed first, repetitive subjects
that are in the same chain should be on the same position, or to
the same side of the verb, followed by the ME and correction.

The ME provided in the current study, exemplified in Table 7,
may have directed the learners’ awareness to the understanding
level (Schmidt, 1995), rather than just at the noticing level. Our
explanation is also supported by findings from previous studies
comparing ME and other types of feedback in classroom settings.
Previous studies have found advantages of ME, either oral or
written, over CF (Carroll and Swain, 1993; Shintani and Ellis,
2013) and ME in conjunction with CF over CF alone (Bitchener
et al., 2005; Bitchener, 2008; Bitchener and Knoch, 2009), in their
immediate effects on ESL learners’ acquisition of English articles
and dative verbs, as well as their durable effects (Sheen, 2007;
Bozorgian and Yazdani, 2021). In contrast, immediate feedback
provided as CF was ineffective in developing learners’ awareness
of the rule as the learners only developed consciousness at the
noticing level (Sheen, 2007; Shintani and Ellis, 2013).

Similarly, research on the effects of ME on CSL learners’
acquisition of Chinese-specific grammatical features has found
that ME had significant immediate and durable effects in
both oral and written modalities (wh-questions, and classifiers,
Wu, 2019), and the effects were stronger for lower-proficiency
level learners (Li, 2014). Additionally, ME was more effective
on the rule-governed syntactic structures wh-question and
perfective aspect le than the more salient, exemplar-based
lexical items, classifiers. Li (2014) used selective attention
(Gass, 1997) to explain the imbalanced ME effects and stated
that ME helped direct the limited attention/resources of L2
learners, especially beginners, to semantically opaque structures.
The Chinese topic chain structure can also be regarded
as a rule-governed structure that requires learners’ selective

attention, and our findings contributed to our understanding
of how metalinguistic explanation, embedded in form-focused
instruction, can contribute to the development of novice learners’
syntactic complexity through writing tasks. Given that the
learners’ language system is feedback-sensitive, it would be
interesting for future studies to explore if intermediate level
CSL learners, who are still learning Chinese-specific grammatical
patterns, can also benefit from ME.

Task Complexity and Attention
The uneven delayed effect of the two tasks may be explained by
task complexity. The Free Writing Task in the current study can
be considered cognitively more complex than the Rearrange and
Rewrite Task along the resource-directing dimension, according
to the criteria for task complexity proposed by Robinson (2001,
2003, 2011, 2015). Meanwhile, the same hypothesis claims that
compared to simpler tasks, increasing the cognitive complexity
of task demands on the resource-directing level leads to more
complex production, and greater depth of processing and long-
term retention of input. Although empirical studies generated
mixed evidence based on this hypothesis, there are studies
showing that writing tasks of higher cognitive complexity due to
increased number of elements and increased level of reasoning
lead to greater syntactic complexity (Abrams, 2019; Rahimi, 2019;
Golparvar and Rashidi, 2021). As discussed above, in addition to
deleting repetitive topics and combining sentences as Rearrange
and Rewrite Task, the Free Writing Task also required an extra
element of reasoning – forming basic sentences – which made
it more cognitively complex. Therefore, it might be reasonable
to conclude that task complexity of the Free Writing Task was
a potential contributing factor to the imbalanced durability of
the 10-week instruction. However, existing evidence supporting
the effect of cognitively complex tasks on learners’ written
syntactic complexity is mostly from European languages as
target languages. To our best knowledge, only one study (Yuan,
2012b) investigated the effects of tasks with different cognitive
complexity on syntactic complexity in the CSL context. Yuan
(2012b) found that CSL learners’ written syntactic complexity
did not change significantly depending on the provision of the
outline of a composition, while their written fluency increased
due to the decreased cognition load. Although this finding does
not contribute to the interpretation of our results directly, it
lends supportive evidence to Robinson’s Cognition Hypothesis.
However, more studies are needed to further discuss the influence
of task complexity on CSL learners’ syntactic complexity.

Pedagogical Implication
Though the topic chain is an important feature of the Chinese
language (Tsao, 1979, 1990; Li, 2004b), and that researchers have
studied its difficulty levels (Li, 2006), its acquisition patterns
(Jin, 2007), and made pedagogical proposals (Li, 2006; Jin,
2007), but “[S]urprisingly, few studies have taken steps further
to test the recommendations in research.” (Yuan, 2018, p. 42).
This current study, therefore, serves as one of the first studies
to empirically test whether explicitly teaching the topic chain
through form-focused instruction to true beginners can lead to

Frontiers in Psychology | www.frontiersin.org 9 April 2022 | Volume 13 | Article 843789

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-843789 April 1, 2022 Time: 10:58 # 10

Zhou and Lü CSL Topic Chain

increased syntactic complexity in their writing. We provided
empirical evidence to show such an endeavor is meaningful, and
our findings suggest that the explicit instruction of the topic
chain should be emphasized in CSL classrooms. In addition,
we proved the effectiveness and the necessity of metalinguistic
explanation in improving CSL learners’ syntactic complexity.
Widely used textbooks for CSL learners in North America, such
as Integrated Chinese (Liu et al., 2017), do include practices
about the topic chain, yet such components usually appear
at the end of each chapter, a place least likely to be noticed
by learners. Explicit instruction of the topic chain is usually
not included in Chinese instructors’ teaching plans (Li, 2006),
despite its importance for developing syntactic complexity.
Our findings suggest that the topic chain cannot be easily
mastered through self-learning. As a rule-governed syntactic
structure, its mastery requires metalinguistic explanation to
direct beginning learners’ limited attention to such a semantically
opaque structure.

CONCLUSION

This study examined whether CSL learners’ written syntactic
complexity can be enhanced by a 10-week researcher-designed
form-focused instruction on constructing the Chinese topic
chain. In general, immediate and sustainable training effects
with statistical significance were found through the training
group’s development in the training period; the training group
displayed better performance than the control group in the
posttest and well maintained their performance in the delayed
posttest. Meanwhile, the findings point to the importance of
instructional intensity and types of feedback in influencing the
effectiveness and durability of form-focused instruction, as well
as characteristics of measures and task complexity in affecting the
observation of syntactic complexity.

Limitations
The study has several limitations. First, the study only examined
the performance of one single proficiency level, and the sample
size was relatively small and unequally distributed in different
tasks due to attrition. However, as students’ participation was
strictly voluntary, it was difficult to ensure uniformity across the
10 weeks for all participants. Second, the study did not randomly
assign students to the training vs. control groups because the
Institutional Review Board of the institution where the study
took place required the study to be implemented on a voluntary
basis. Therefore, though a randomized design would be ideal,
it was not feasible at the time. Thirdly, since the training was
conducted online, it was hard to know whether students really
invested themselves in the learning activities or only finished
them quickly based on their existing knowledge in order to earn
the extra credits, especially when the 10-week training can be
weary and make participants gradually lose interest. Relatedly,
the study did not address how individual differences at the learner
level can affect the effectiveness of the training. In addition,
due to COVID19, a quarter before the onset of this project, all
instruction at the university abruptly went virtual. Therefore,

during the implementation of this project, there was no in-person
communication between the instructor and the learners; there
could have been other unknown factors in the participants’ lives
which may have influenced their performance in this study and
their academic performance in general.

While encouraging findings were found in the present study,
further research is needed to replicate or refine the present study
with larger and more stable sample size, ideally with random
assignment, under a more controllable teaching environment,
as results found under one condition or context may not
necessarily generalize under another (e.g., Rogers and Cheung,
2021). Further, the effects of the form-focused instruction across
different proficiency levels and across modalities deserve further
exploration. Additionally, future studies can also investigate how
long the syntactic complexity can be maintained.
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