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Abstract
Despite the widely recognized importance of metacognition in language learning, rela-
tively few empirical studies have investigated the role of metacognitive strategies with a
cross-linguistic perspective. Drawing on the mixed-method design combining question-
naire and interview data, this study systematically investigated the effects, the transfer
potential, and the cross-language facilitation of metacognitive strategies between L1 and
L2 contexts. Structural equation modelling (SEM) and multigroup analysis results re-
vealed that metacognitive strategies afforded a more prominent predictive role in English
(L2) writing than in Chinese (L1) writing; such strategy use transferred between the two
writing contexts, which kept invariant between lower- and higher- L2 proficiency groups
and between English and non-English major groups; and there was a cross-language fa-
cilitation effect of L1 writing metacognitive strategies on L2 writing performance via
the mediation of L2 writing metacognitive strategies. Complementary to the quantitative
results, the qualitative interview data was analyzed to provide deep insights into the par-
ticipating students’ metacognitive strategy use in the two task-situated writing. Findings
are extensively discussed to offer theoretical and pedagogical implications in this domain.

Keywords Metacognitive strategies - Transfer - Chinese (L1) writing - English (L2)
writing - SEM

Introduction

Metacognition was initially proposed by Flavell (1976) as “one’s knowledge concerning
one’s cognitive processes and products or anything related to them” (p.232). He proposed
three components that subsumed the metacognition construct: metacognitive knowledge,

P4 Xinhua Zhu
xinhua.zhu@polyu.edu.hk

School of Foreign Languages, Anhui Agricultural University, Anhui, China

Department of Chinese and Bilingual Studies, Faculty of Humanities, The Hong Kong
Polytechnic University, Hong Kong S.A.R, China

Published online: 18 June 2024 @ Springer


http://orcid.org/0000-0003-0256-8954
http://orcid.org/0000-0003-2179-8691
http://crossmark.crossref.org/dialog/?doi=10.1007/s11409-024-09387-w&domain=pdf&date_stamp=2024-6-15

W. Xu, X. Zhu

metacognitive experiences, and metacognitive strategies (Flavell, 1979), which allow stu-
dents to observe and control their thoughts, behaviors, and emotions to enhance learning.
It originates from cognitive and educational psychology and has been applied to language
learning and teaching by Wenden (1987) since the 1980s. While researchers may conceptu-
alize and operationalize this construct differently, there is a broad consistency regarding its
importance in learning success (Veenman et al., 2006). Of note, the acquisition of writing
poses a higher demand on learners’ self-initiated, self-sustained, and self-regulated learning
practices (Forbes & Fisher, 2020). Examining the role of metacognition in the writing pro-
cess and outcomes offers valuable insights into writer autonomy, which is gaining increas-
ing importance in modern language education (Lee & Mak, 2018; Qin & Zhang, 2019; Teng
& Zhang, 2016).

Writing is a strategic course in which the writer processes and manages different types
of knowledge and resources purposively and iteratively to produce a desired text (Abdel
Latif, 2021). The problem-solving nature of writing heightens the influence of metacogni-
tive skills in enabling the writer to plan, monitor, and evaluate thoughts and actions involved
in the writing process. Research on language learning strategies typically acknowledges
its position by successively including metacognitive strategies as a distinct subcategory of
strategy taxonomies (Oxford, 1990; O’Malley & Chamot, 1990; Rubin, 1981), strategic
competence as an integral part of communicative language ability (Bachman & Palmer,
2010), and metacognitive regulation as a dimension of self-regulated process (Ddrnyei,
2005; Teng & Zhang, 2016). Theoretically, the role of metacognition has also been situ-
ated within well-established writing models to varying degrees. Metacognition affords a
good lens for researchers to investigate how writers approach and address learning tasks
autonomously in relation to the quality of produced written texts. However, research on
metacognitive strategy use in L1 and L2 writing is still cursory. The existing research has
reported discrete fragments of metacognitive strategies under the framework of language
learning strategy, while there is a lack of empirical investigations focusing on such strategy
use in improving L1 and L2 writing task performance with its various but correlated types.

Bilingual programs have experienced a significant rise around the globe. Cummins’ lin-
guistic interdependence hypothesis (LIH) and common underlying proficiency (CUP) pre-
clude the L1-L2 transfer of literacy-related skills (1979, 1981). It is reasonable to assume
that bilingual learners can draw on metacognitive skills that they have acquired in L1 writ-
ing to exercise management and regulation of their cognitive processing and behavior when
completing L2 writing and vice versa. Research on metacognitive strategy use has been
conducted in either the L1 or L2 context, while the potential of L1-L2 interactions of such
strategy use within bilingual students has been less explored. To address this gap, this study
compares L1 and L2 writing metacognitive strategies among Chinese EFL learners to bet-
ter illuminate their metacognitive strategy profiles and effectiveness from a cross-linguistic
perspective, thereby informing the theoretical discussions of L1 and L2 relations.

Writing, whether in L1 or L2, is one of the most challenging language skills for learn-
ers to master. Chinese EFL learners have often been observed to exhibit a more passive
approach to writing, partly stemming from their prior experiences with exam-oriented and
teacher-centred language instruction. Teachers are used to a product-oriented approach of
delivering vocabulary, grammar and structure knowledge in writing classes instead of culti-
vating students’ execution and regulation of the composing process (Lee & Wong, 2014; Shi
etal., 2019; Yang & Gao, 2013). Thus, the results of this study can be discussed extensively
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to provide valuable information about cultivating metacognitively competent writers and
enhancing Chinese EFL learners’ self-autonomy in this domain. In sum, the present study is
conducted to bridge the above empirical and practical needs. Furthermore, individual char-
acteristics (i.e., the participants’ L2 proficiency level and academic major background) that
may play a role in reported strategy utilization (Teng & Huang, 2019; Teng & Qin, 2024) are
also considered in this study to provide a better understanding of the relationship between
L1 and L2 writing metacognitive strategies.

Literature review

The extant literature is reviewed and discussed extensively to develop theoretical and empir-
ical insights into metacognitive strategies and their role in writing with a cross-linguistic
perspective. We first discuss empirical evidence regarding what metacognitive strategies
have been found to influence language task performance in which way by consulting with
language learning strategy research. Then we narrow down to several influential writing
process models and identify how the construct of metacognition is contextualized within
each model. Finally, we analyze the potential interaction of metacognitive strategies across
L1 and L2 writing contexts by referring to Cummins’ LIH and CUP and the existing L1-L2
comparison studies.

Metacognitive strategies in language learning strategy research

Consulting language learning strategy literature is valuable for research on writing meta-
cognitive strategies. The bulk of language learning strategy literature has long been focused
on strategy classification. From Rubin’s (1981) initial effort of compiling a list of strate-
gies directly and indirectly related to language learning performance to Oxford’s (1990)
standardized strategy inventory for language learning, metacognitive strategies have been
successively necessitated as an important subcategory. In the domain of writing, research-
ers have identified specific strategies in line with writers’ metacognitive control, includ-
ing self-initiating, orientation, planning, monitoring, re-reading, evaluating, and revising
(Arndt, 1987; Bai et al., 2014; Qin & Zhang, 2019; Teng et al., 2021; Wenden, 1991; Zhao
& Liao, 2021). When relating to writing performance, Chien (2012) found qualitative differ-
ences between high- and low-achieving student writers in the employment of planning and
revising strategies throughout the writing process. High-achieving student writers devoted
more efforts to devising general plans and specific goal-formation steps to address the task
requirements and rethinking and re-editing the written texts at both discoursal and lexical
levels than their low-achieving peers. Qin and Zhang (2019) quantitatively corroborated
such differences between the two writer groups in their questionnaire-based study. High-
achieving student writers differed significantly in the usage frequency of three subcategories
of metacognitive strategies of planning, monitoring and evaluating.

It should also be noted that metacognitive strategies occupy a hierarchical position in
these strategy taxonomies that coordinate and regulate other types of strategies, thereby
enhancing writers’ cognitive engagement and composing efficiency (Anderson, 2005).
Without metacognitive strategies, learners possibly lose the opportunity to “plan their learn-
ing, monitor their progress, or review their accomplishments and future learning direc-
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tions” (O’Malley & Chamot, 1990, p.8). Given its essential role in language learning and
use, researchers have already raised theoretical attempts to incorporate the ability to use
metacognitive strategies as an integral part of language ability. According to Bachman and
Palmer’s (2010) framework, strategic competence, a constituent component of communica-
tive language ability, involves “higher-order metacognitive strategies that provide a man-
agement function in language use, as well as in other cognitive activities (p.48).” Their
conceptualization opened a new avenue for research on language learners’ strategy use and
pioneered a strategic competence approach in this field.

Dornyei (2005) later raised a revitalization proposal for language learning strategy
research by aligning it with a more robust and inclusive construct of self-regulation. As
Zimmermann (2000) defines, self-regulation refers to the individual process of direct-
ing, organizing, and adapting self-generated thoughts, emotions, and behaviors cyclically
to achieve determined learning goals. It encompasses multiple aspects, including cogni-
tion, metacognition, motivation, behavior, and environment, all managed systematically to
enhance the ultimate attainment (Schunk & Greene, 2018). Being a more dynamic notion
than language learning strategy, self-regulation captures the proactive nature of learners in
their own language acquisition (Dornyei, 2005). In this way, strategy researchers favour-
ing self-regulation would no longer be confined to relying solely on internally developed
theories and difficulties in conceptualizing and classifying strategies as mere products of
learners’ thoughts and actions (Roes et al., 2018). It provides a relatively stable outsider per-
spective of exploring strategic behaviors specific to language learning and use. Self-regu-
lated learners rely on a variety of metacognitive strategies to control and regulate cognition,
motivation, behavior, and environment in the learning process (Zimmerman, 2013). Meta-
cognitive regulation forms a core part of the self-regulated writing process compared with
other dimensions of self-regulation (Teng & Zhang, 2016), thus offering another motive for
empirical investigations on metacognitive strategies.

The role of metacognition in writing process models

Writing is an essential tool for expressing and exchanging thoughts, introducing and describ-
ing events, and presenting and transmitting information (Flower & Hayes, 1981). Students
who cannot write nicely are disadvantaged in extending learning development and gaining
future employment (Harris et al., 2019). Adequate writing skills are not simply attributed
to linguistic processing but also to metacognitive knowledge and regulation (McCormick,
2003) since writing is a constructive process that requires deliberate and analytical control.
The value of metacognition in writing attainments has long been acknowledged in theoreti-
cal attempts to model the composing process (Dimmit & McCormick, 2012; Harris et al.,
2019). As these writing models depict, metacognition seems to be ubiquitous throughout the
entire composing process, during which students plan, monitor, and evaluate their cognitive,
behavioral, and emotional efforts (Flower & Hayes, 1981; Hayes, 1996; Kellogg, 1996;
Scardamalia & Bereiter, 1987; Zimmerman & Reisemberg, 1997). To better understand how
metacognition influences the development of writing expertise, it is necessary to review and
delineate these influential writing models that have evolved during the past few decades
with a focus on metacognitive control.

In their groundwork model of writing, Flower and Hayes (1981) describe metacognitive
involvement in writers’ composing in the monitor arranging and managing the sequence
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and iteration of basic writing subprocesses explicitly as well as in the planning and review-
ing subprocesses. In Bereiter and Scardamalia’s models of writing (1987), metacognitive
activities are defined as an integral part of writing development, progressing from simple
knowledge telling in novice writers to advanced knowledge transforming in expert writers.
Novice writers employ an elementary metacognitive mechanism by testing the appropriate-
ness of information retrieved from memory and monitoring their mental representation of
the writing task. In contrast, expert writers rely more heavily on metacognitive mechanisms
by engaging in reflective thinking about the interaction between content and rhetorical prob-
lem spaces and monitoring problem analysis and goal setting. Kellogg’s (1996) writing
model assigns a salience to working memory and acknowledges metacognitive engage-
ment by specifying the central executive, which regulates the activation and execution of
all writing subprocesses and designating planning as anticipating content and monitoring as
inspection and evaluation of the produced texts. Zimmerman and Reisemberg (1997) attri-
bute metacognitive regulation to manipulating the triadic influences from personal endeavor
and external environment in their model. In a recent model attempt, Hacker and associ-
ates (2009, 2018) reconceptualized writing as applied metacognition and demonstrated that
metacognitive dynamics operate across all stages of writing processes. The above-specified
writing models have led us to examine how writers operationalize their metacognitive regu-
lation in the writing process and its connection to final writing performance.

Relationship between L1 and L2 writing metacognitive strategies

According to Cummins’ (1979) LIH, “the development of competence in a second lan-
guage is partially a function of the type of competence already developed in L1 at the time
when intensive exposure to L2 begins” (p.222). The cognitive/academic language profi-
ciency (CALP) that supports the development of L1 and L2 literacy skills is interdependent
through the same central processing system of CUP (Cummins, 2000). Thus, it allows for
transferring concepts, skills, and strategies between L1 and L2 (Cummins, 2016). Cum-
mins’ LIH has been tested for the relationship between L1 and L2 writing skills at the macro
level of general proficiency and at a variety of micro levels that may play a part in writing
competence. Pae (2018) observed the intertwined relationship between L1 and L2 writing
skills in tasks of both low and high cognitive complexities. Zhu et al. (2021) found the
cross-language facilitation effect of L1 discourse synthesis skills on L2 integrated writing
performance, thus indicating that secondary bilingual students could transfer discourse syn-
thesis skills already acquired in L1 to enhance L2 writing performance. In addition to var-
ied linguistic measures, previous studies also lent empirical support for Cummins’ LIH by
extending the CUP from a psychological perspective, including learners’ current self-beliefs
(Xu et al., 2023) and future images (Zhu et al., 2022) of writing competence. L2 writers
possessed the distinct advantage of utilizing both their L1 and L2 resources synchronously
for a strategic purpose while writing (Cumming, 2001). It is reasonable to assume that meta-
cognitive strategies under investigation in this study could potentially transfer between L1
and L2 task-situated writing.

It is noteworthy that the cross-linguistic transfer is not invariant. There is growing atten-
tion to the factors moderating the relationship between L1 and L2 skills. As an “individ-
ual-level phenomenon,” the learner exercises discretion in reusing and reshaping what is
acquired in the source language to enhance the performance in the target language (Jarvis &
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Pavlenko, 2008; Larsen-Freeman, 2013). Taking the linguistic threshold hypothesis (LTH)
as an example, learners’ L2 proficiency is a possible moderator that changes the strength
of the relationship between L1 and L2 skills. The cross-linguistic transfer effect may dif-
fer across L2 proficiency levels and be short-circuited below a certain linguistic threshold
(Cummins, 1980). In addition, researchers have also identified a host of other individual
factors that are relevant to the cross-linguistic relationship, such as L1 proficiency, gender,
grade, and language acquisition order. There is mixed evidence for the moderating effects of
these individual factors (Baker et al., 2012; Edele & Stanat, 2016; Grant et al., 2011). The
L1-L2 connection degree was determined by the learners’ L1 proficiency levels in Edele and
Stanat’s (2016) study and varied between male and female bilinguals in the study by Grant
et al. (2011). However, Baker and his associates (2012) found no L1-L2 transfer during the
early stage of learning, which kept invariant across Grades 1-3. Learners’ academic major
is a possible factor for the variations of cross-linguistic transfer because it makes intuitive
sense that English majors and non-English majors, who have variant exposure to the target
language and different instructional environments in tertiary education, possibly differ in
how they use and transfer knowledge and skills between L1 and L2 writing. Yet, studies on
the moderating effects of individual factors on cross-linguistic transfer are scant.

Regarding the continuing interest in metacognition from theoretical and empirical per-
spectives and the lack of a cross-linguistic approach in extant literature, this study examines
and compares Chinese EFL learners’ metacognitive strategy use in L1 and L2 writing. The
participants’ L2 proficiency and disciplinary major are also taken into investigation to afford
profound insights into the complexity embedded in the L1-L2 transfer mechanism. More
specifically, this study aims to address the following research questions by combining the
writing task, questionnaire and interview datasets in L1 and L2 contexts:

(1) To what extent do students’ metacognitive strategies predict their L1 and L2 writing
performance? Do the effects keep invariant across L1 and L2 writing contexts?

(2) What is the relationship between L1 and L2 writing metacognitive strategies? How do
L2 proficiency and academic major moderate the relationship between L1 and L2 writ-
ing metacognitive strategies?

Methods
Participants and setting

502 second-year undergraduate students from two medium-ranking universities in main-
land China were recruited in this study. Among the participant sample, 129 were male, and
373 were female. The participants’ ages spanned from 18 to 22 (M=19.46, SD=0.75). The
two disciplinary major groups of participants (i.e., 244 were English majors and 258 were
non-English majors) maintained a balanced size. These students were diverse in their Eng-
lish proficiency levels according to their self-reported gaokao English scores, which ranged
from 43 to 145 (M=115.70, SD=14.71). They were required to undertake parallel L1 and
L2 writing tasks and post-task metacognitive strategy questionnaires in this study. Another
sample of 20 participants (i.e., 10 English majors and 10 non-English majors of differ-
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ent L2 proficiency levels) was recruited to participate in the stimulated-recall interview to
report their metacognitive processes in writing extensively with the recorded videos of task
completion replayed as stimuli. Writing has been a crucial part of the participants’ previous
Chinese and English instructions since primary school. Before data collection, all the stu-
dents filled in the consent form to indicate their voluntary participation.

Instruments

Before the main study, all the participants were required to complete a background form,
which elicited their self-reports of demographical information including age and gender
and educational background including academic major, gaokao English test scores, and lan-
guage learning experience about years of English learning.

Two argumentative writing tasks, i.e., one for Chinese (L1) and the other for English
(L2), were designed and used in this study (see Appendices A and B). The argumentative
writing tasks were selected in this study because it was a vital writing genre commonly used
in the participants’ real-life writing practices and assessments. In the two writing tasks, the
participants were required to present and argue for their opinions on the given debatable
topic. They were prompted to articulate their views on early education in the Chinese writ-
ing task and online education in the English one. The task prompt offered the time limit and
evaluative criteria as a reminder for the participants to complete the task on time and pay
particular attention to those writing aspects during their task completion processes. The top-
ics selected for the writing tasks were closely associated with the participants under inves-
tigation, with the perspectives of their teachers and target students into consideration. The
participants were provided with a total of 45 minutes to finish the writing task at hand. The
text length for the Chinese writing task was more than 600 words, and that for the English
writing task was more than 200 words.

The writing metacognitive strategy questionnaire was validated as a robust instrument
for L1 and L2 task-situated writing contexts in Xu’s study (2024). It consists of 33 items
measuring students’ metacognitive strategy use in terms of a 6-point Likert scale of agree-
ment (see Appendix C). Five inter-correlated subcategories of metacognitive strategies are
clustered under a single common factor of metacognitive regulation. The task interpret-
ing strategy subcategory includes 6 items measuring writers’ interpretation and assessment
of the writing task. Planning strategies comprise 7 items assessing writers’ prior thinking
and preparation for task completion. Non-linguistic monitoring strategies encompassed 6
items indicative of writers’ regulation of non-linguistic aspects along with writing-related
activities such as emotions and time. The linguistic monitoring subcategory contains 5
items pertaining to writers’ online oversight of the retrieval and use of linguistic resources.
The remaining 9 items formed the last evaluating subcategory, which occurs when writers
review and reexamine their written products and experience.

The scoring rubric was based on a 5-band holistic writing rubric that weighted writing
quality equally along with four main components, i.e., task achievement, content relevance
and sufficiency, organization, and language use (see Appendix D). The maximum score for
the writing task was 25 marks, with five marks for each band. Participants’ written texts
were assessed by two groups of raters, with one group comprised of two raters for L1 and
L2 writing respectively. After standard training, norming, and pilot rating sessions, the two
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groups of raters completed the scoring of all L1 and L2 written texts and reached acceptable
inter-rater reliability coefficients, i.e., 0.867 and 0.879.

Data collection

The participants took part in this study voluntarily by filling out a consent form and a back-
ground form before administering the writing tasks and questionnaires. Their gaokao English
test (NMET) scores were collected as a reliable measure of their English (L2) proficiency.
The participants were required to complete Chinese and English writing tasks using their
laptops in class. Immediately after each writing task, these participants would receive a QR
code from their instructor. They could scan the QR code to access the online questionnaire
corresponding to the writing task, which elicited their responses about their metacognitive
strategy use in the prior writing process. A counterbalanced design was adopted to avoid
the effects of order, with half of the participants completing the Chinese writing task and its
questionnaire and the other half undertaking the English writing task and its questionnaire
at first. After one week, they were assigned the remaining writing task and questionnaire.
Writing tasks and questionnaires were administered in class. Their instructors were assigned
to help invigilate the whole procedure to ensure that all the steps were conducted in the same
manner as planned. Students could press the hands-up button on the online meeting software
or type their questions in the chat box anytime during the data collection procedure. The first
author stood by online to address any questions from the participating students immediately.
Another sample of 20 students was invited to take the post-task stimulated-recall interview
to answer the following open questions about the effects and transfer potential of metacog-
nitive strategies:

(1) What do you think of these metacognitive strategies?

(2) Whatstrategies influence your Chinese/English writing performance, and what doesn’t?

(3) Let’s compare the metacognitive strategies you used in Chinese and English writing.
Are they similar or different?

Data analysis

All the data were typed into Excel files for further analyses in the IBM SPSS and AMOS
programs. Preliminary analyses, including descriptive statistics, collinearity diagnostics,
and bivariate correlations, were run in SPSS ver. 26. The SEM analysis was then performed
in AMOS ver.24 to test the simultaneous relationship among target variables. As shown in
Fig. 1, a structural model was proposed based on the literature reviewed above. Average
ratings from item responses subsumed the five subcategories of metacognitive strategies
served as indicators for the latent variables of L1 and L2 writing metacognitive strategies.
As metacognitive strategy use has been found to be an essential factor influencing writing
performance (Hosseinpur & Kazemi, 2022; Qin & Zhang, 2019; Zhao & Liao, 2021), a
single-headed arrow indicative of a causal relationship was drawn from L1 writing meta-
cognitive strategies to L1 writing performance and from L2 writing metacognitive strate-
gies to L2 writing performance. L1 metacognitive strategies and writing performance were
reasonably assumed to impact their L2 counterparts for the possible L1-L2 transfer. The
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L1TWMS L1wW

L2WMS

Fig. 1 The hypothesized metacognitive-strategies-on-writing model

indirect effect of L1 metacognitive strategies on L2 writing performance mediated by L2
metacognitive strategies was also hypothesized and tested for the cross-language facilitation
found in previous studies (Xu et al., 2023; Zhu et al., 2021, 2022). Adequate model fit was
checked with reference to the following criteria: y*/df< 35, p>0.05, the comparative fit index
(CFID), the goodness-of-fit index (GFI), and the Tucker-Lewis index (TLI)=0.90, the root
mean residual (RMR) and the root mean square error of approximation (RMSEA)<0.10
(Phakiti, 2018).

The moderation effects of L2 proficiency and academic major on the cross-linguistic
transfer of metacognitive strategies were finally examined via multigroup SEM analyses.
The L2 proficiency level was operationally divided into higher and lower proficiency groups
(n=245 and 257) by using the median split of the participants’ self-reported gaokao English
scores following Walsh et al. (2008) and Pae (2018). The participants were also divided into
two groups according to their academic major, i.e., English-major and non-English-major
groups (n=244 and 258). As Pae (2013) recommended, the multigroup analysis is typically
used to test the moderating effect based on the framework of the chi-square difference test,
which statistically compares the difference in chi-square values between the baseline and
the constraint models. More specifically, the hypothesized model was first evaluated for
each group. The constraint model was then developed with the equality constraint imposed
on the path leading from L1 to L2 writing metacognitive strategies to make it equal across
the groups under comparison. After that, the constraint model was compared with the base-
line one by virtue of a chi-square difference test indicating the influence of added equality
constraint on model fit (Kline, 2016). A statistically significant chi-square difference would
evince the non-invariance of the L1-L2 transfer of metacognitive regulation across the two
L2 proficiency groups and the two major groups. The moderation effect was further exam-
ined by comparing path coefficients between the higher- and lower-L2 proficiency groups
and the English- and non-English major groups.
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All the interviews were recorded and transcribed verbatim by one author of this study
and another doctoral student of applied linguistics. The transcription work made the author
deeply engage in these qualitative data and build a general understanding of the participants’
metacognitive strategy use in the two writing contexts. The doctoral student double-checked
the interview transcripts for accuracy. The interview data were coded by the two coders line
by line and then re-analyzed to explore the effects of metacognitive strategies and simi-
larities and differences of such strategy use between L1 and L2 writing contexts (Creswell,
2014). For example, interview responses containing words like “helpful” were identified
and coded under the category of strategy effects, and those containing words like “same”
were identified and coded under the category of the relationship between L1 and L2 writing
metacognitive strategies. Interview extracts were also interpreted, organized, and translated
as illustrative examples to complement quantitative results.

Results
Descriptive statistics, collinearity statistics, and correlation results

Table 1 presents descriptive statistics of the five MS factors and writing scores in L1 and
L2 contexts among the 502 participants. As is shown in Table 1, mean scores of the five
subcategories of metacognitive strategies ranged from 4.45 to 5.05 in L1 writing and from
4.29 to 4.82 in L2 writing. Among the five types of metacognitive strategies, participants
interpreted the task requirements the most while they made relatively less planning before
composing, which remained the same in both writing contexts. In addition, average L1 and
L2 writing scores fell in the medium band, i.e., 13.31 and 13.43 respectively. Most partici-
pants in this study achieved an above-average level of performance in both Chinese and
English writing tasks. Skewness and kurtosis values of these variables were less than + 3,
indicating the satisfaction of normal distribution for inferential analyses.

Collinearity diagnostics among the different types of L1 and L2 metacognitive strategies
were tested. According to the collinearity statistics presented in Table 2, the tolerance values
of the metacognitive strategy variables exceeded the cutoff value of 0.2 and the Variance

Table 1 Descriptive statistics of metacognitive strategy factors and writing scores (n=502)

Variables Min Max Mean SD Skewness Kurtosis
Chinese (L1) writ-  L1TI (6 items) 2.83 6.00 505 069 -0.431 -0.334
ing metacognitive 1P (7 items) 2.29 6.00 445 0.79  0.139 -0.303
strategies LINLM (6 items)  2.67 600 485 069 -0.150 10228
LILM (5 items) 2.00 6.00 455 079 0.032 -0.256
LIE (9 items) 1.44 6.00 479 073 -0.226 0.222
English(L2) writ-  L2TI (6 items) 2.83 6.00 482 071 -0377 0.019
ing metacognitive [ 2P (7 items) 1.00 6.00 429 0.84  -0.303 0.457
strategies L2NLM (6 items)  2.67 6.00 470  0.73  -0.057 -0.380
L2LM (5 items) 1.80 6.00 435 083 -0.075 -0.203
L2E (9 items) 1.00 6.00 460 081 -0.38 0.505
Chinese (L1) writing scores 5.83 2150 1331 196 0.554 1.806
English (L2) writing scores 5.00 22.33 1343 272 0403 1.035

Notes. TI: task interpreting; P: planning; NLM: non-linguistic monitoring; LM: linguistic monitoring; E:
evaluating
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Table 2 Coefficients of stepwise multiple linear regression

Model Unstd coefficients Std coefficients Sig. Collinearity
statistics
Unstd. B Std. error Std.Beta t Tolerance VIF

(Constant) 0.736 0.167 4.403 0.000

LIP 0.241 0.038 0.277 6.300 0.000 0.415 2.410
LINLM 0.151 0.049 0.151 3.107 0.002 0.339 2.951
LILM 0.094 0.042 0.107 2.220 0.027 0.343 2915
LI1E 0.168 0.050 0.177 3.360 0.001 0.291 3.437
L2TI 0.367 0.039 0.379 9.347 0.000 0.490 2.042
L2P —0.082 0.038 —-0.099 -2.131 0.034 0.375 2.666
L2NLM 0.042 0.045 0.044 0.929 0.353 0.362 2.759
L2LM —-0.021 0.042 —-0.026 -0.512 0.609 0.319 3.132
L2E —0.053 0.045 —0.062 -1.188 0.235 0.293 3.412

a. Dependent variable: LIWTI

Table 3 Bivariate correlations between variables (n=502)

Strategy factors Task Planning  Non-linguistic ~Linguistic Evalu-
Interpreting monitoring monitoring ating
L1-L2 pair 0.576™" 0.521""  0.457™ 0.488"" 0.513™
Chinese (L1) writing scores 0.231" 0.166™" 0267 0.187"" 0.313™
English (L2) writing scores 0.422"" 0.434™ 0311 0.412"™" 0.418"™

Notes.™ denotes p<0.001

Inflation Factor (VIF) value fell within the acceptable threshold of less than 5, indicating
the absence of multicollinearity of these writing metacognitive strategy variables (Hair et
al., 2006). Thus, the multicollinearity issue will not impact the size of bivariate correlations
between L1-L2 pairs of metacognitive strategies and the contributive effects of metacogni-
tive strategies on writing performance.

Correlation results between these variables are presented in Table 3. Following Cohen’s
(1992) scale, small, medium, and large effects are operationally defined as r larger than 0.10,
0.30, and 0.50. It can be shown that almost all the L1-L2 pairs of metacognitive strategies
shared a strong and positive correlation. Simply put, students who had a higher usage of the
subcategory of metacognitive strategies in L1 writing tended to apply these strategies more
frequently in L2 writing and vice versa. The five subcategories of metacognitive strategies
were weakly but positively correlated with L1 writing scores (»=0.231, 0.166, 0.267, 0.187,
and 0.313, p<0.001), while all of them reached an above-medium level of correlation with
L2 writing scores (r=0.422, 0.434, 0.311, 0.412, and 0.418, p<0.001).

SEM results

With the presence of multiple measurement errors, the SEM technique helps to compare the
strength of relationships among target variables directly and accurately. The multicollinear-
ity assumption among the four latent variables in the SEM model is satisfied since their
correlation coefficients did not exceed the threshold of 0.7 (Byrne, 2016; Booth et al., 1994).
The proposed model fits the whole dataset well, as demonstrated by the following indices:
2 (38)=307.155, y*/df=4.523, RMSEA=0.084, RMR=0.074, CFI=0.957, GFI=0.916,
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TLI=0.941. Figure 2 presents the hypothesized model with standardized parameter esti-
mates of all paths. All the hypothesized paths were significantly different from zero except
the path from L1 writing metacognitive strategies to L2 writing performance. SEM results
indicated that L1 and L2 writing performance were directly and positively influenced by
corresponding metacognitive strategies (£=0.32, p<0.001 in the L1 context; f=0.41,
»<0.001 in the L2 context). L1 writing metacognitive strategies constituted a significant
predictor of L2 writing metacognitive strategies (=0.62, p<0.001). Similarly, L1 writ-
ing performance was found to predict L2 writing performance significantly and positively
(#=0.29, p<0.001). Although L1 writing metacognitive strategies had no direct effects on
L2 writing performance (p=0.205), the standardized indirect effect of L1 writing metacog-
nitive strategies on L2 writing via the mediation of L2 writing metacognitive strategies was
significantly positive (£=0.255, Bootstrap CIs [0.177, 0.343], p<0.001).

Multigroup SEM results

Two multigroup SEM analyses were employed to examine the moderation effect of indi-
vidual characteristics, i.e., L2 proficiency and academic major, on the L1-L2 transfer of
metacognitive strategies. Prior to conducting multigroup SEM analysis, the model fit to
the dataset from each subgroup was examined respectively. As evidenced by the indices in
Table 4, the hypothesized model showed an acceptable fit to the four different subsets of
data. Next, a cross-group equality constraint was imposed on the path leading from L1 to
L2 writing metacognitive strategies to have the invariance test of L1-L2 transfer of meta-
cognitive regulation across the two L2 proficiency groups and the two academic major
groups. By statistically comparing the constraint model with the baseline model, two chi-
square difference (“x?) values of 0.278 and 1.596 were obtained, which were insignificant
at the 0.05 alpha level (p=0.598 and 0.206). By inference, the participants’ L2 proficiency
and academic major failed to exert significant moderating effects on the L1-L2 transfer of

LIWR1 | [ L1WR2

L2WR1

Fig. 2 The metacognitive-strategies-on-writing model with standardized estimates
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Table 4 Fit indices of the metacognitive-strategies-on-writing model for each group

Model K/t p RMSEA RMR  CFI GFI TLI

Lower L2 proficiency 3.296 0.000  0.095 0.082 0.945 0.894  0.925
Higher L2 proficiency ~ 2.349 0.000  0.074 0.055 0964  0.905 0.951
English major 1,590  0.000  0.049 0.044 0.981 0.939 0974
Non-English major 2.975 0.000  0.088 0.075 0962 0900  0.948

metacognitive regulation. However, a close look at the path parameters suggests that such
transfer was slightly stronger for the higher L2 proficiency group (Byighe:=0.655, p<0.001)
than for the lower L2 proficiency group (8},y..=0.605, p<0.001) and for the English major
group (Bengish=0.682, p<0.001) than for the non-English major group (Byon—gngiish=0-600,
p<0.001).

Interview results

We focused on the participants’ interview responses of interest and relevance to how meta-
cognitive strategy use influenced writing performance and interacted between L1 and L2
writing contexts to provide complementary information for the quantitative results of this
study.

Although the participating students scored differently in the writing tasks, they unani-
mously reported the positive effects of metacognitive strategy use on the writing process
and outcomes, which was the same in L1 and L2 contexts. Taking Participant 17 in Chinese
writing as an example, she noted, “Reading the task prompt carefully is very helpful, espe-
cially those evaluative criteria, serving as mental cues reminding me of these aspects during
the writing process, thus guiding me fulfil the task requirements effectively”. Participant 8
had a similar experience in English writing and said, “These conscious strategies have an
impact. I approach the English writing task with greater focus and dedication”. The use of
metacognitive strategies even assumes a more important role in L2 writing for reconciling
the insufficiency of linguistic knowledge than in L1 writing. For instance, when compar-
ing L1 and L2 writing processes, Participant 19 confessed that “I only need to turn my
thoughts into words and sentences during L1 writing, while L2 writing is a fine-tailored
process in which I attend more to language use and continuously tell myself, use advanced
words, change the sentence type, and check the grammatical errors. Purposively managing
the retrieval of limited linguistic knowledge, the text quality (of L2 writing) is enhanced”.

Corresponding to the statistically significant relationship between L1 and L2 writing
metacognitive strategies, interview results from most participants, despite their disciplin-
ary major and L2 proficiency, revealed a generally similar pattern of strategy use during
both writing processes. For instance, when asked “What are the similarities and differences
between metacognitive strategies used in Chinese and English writing tasks?”, Participant
6 answered: “I follow a similar procedure for both Chinese and English writing tasks, cre-
ating an outline, being attentive while writing, and continuously revising and modifying
sentences”. Additionally, the participants may use L1 to devise content plans for L1 and
L2 writing, as Participant 19 reported, “As Chinese is my mother tongue, I approach every
writing task similarly by thinking ahead in this language, outlining my main arguments
and subpoints and considering how to support them”. The participants also recalled their
L2 linguistic resource in L1 planning to compensate for the lack of L1 writing experience.
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Participant 10 commented: “I haven’t written in Chinese since entering the university, so I
almost forget how to compose a Chinese text. When completing the Chinese writing task,
I think about English linking words such as “first of all” and “secondly” and write “Shoux-
ian” and “Qici” in Chinese accordingly”.

Discussion

In line with previous studies (Soto et al., 2023; Teng et al., 2022; Zhao & Liao, 2021), a
strong relationship exists between learners’ metacognitive strategy use and writing perfor-
mance in L1 and L2. Learners who execute more metacognitive control in their writing
processes scored relatively higher in their final written texts than their counterparts lack-
ing the use of metacognitive strategies, regardless of which language involved. It supports
Anderson’s (2005) claim that successful language learners have a more expansive repertoire
of strategies at their disposal to accomplish their task of learning a language effectively. Stu-
dent writers who exhibit higher frequency levels of metacognitive strategy use tend to sus-
tain or increase their cognitive engagement, critical thinking, effort and persistence during
the composing process, which in turn leads to better performance (Teng & Yue, 2022; Wolt-
ers, 1999; Zimmerman & Risemberg, 1997). Further examining the path parameters simul-
taneously, we find that metacognitive strategies had a relatively greater predictive effect on
L2 writing than L1 writing. Thus, the strength of the impact of metacognitive regulation on
actual writing performance is influenced by the L1/L2 context to some degree. The role of
metacognitive regulation becomes more prominent when writing in an L2, where learners
may encounter more cognitively, emotionally, and socially demanding challenges than writ-
ing in L1 (Kormos, 2012; Xu et al., 2023). Learners may need more active and effective
regulation of cognition, affect, and behavior to achieve their writing goals when completing
a writing task of higher complexity (Zimmerman & Schunk, 2011). Against the larger insuf-
ficiency of linguistic knowledge and the heavier constraints imposed on cognitive resources
(Schoonen et al., 2011), they are more compelled to rely on effective metacognitive skills to
achieve successful performance in L2 writing. Metacognitive strategies related to interpret-
ing task requirements, constructing and executing plans, engaging in real-time monitoring,
and evaluating participation in the writing process and quality of written texts altogether
demonstrate a compensatory role in relieving the information load in the working memory
system and addressing encountered difficulties (Teng & Qin, 2024).

The estimated structural model also evidenced the associations between L1 and L2 writ-
ing metacognitive strategies. L1 writing metacognitive strategies significantly and substan-
tially influenced L2 writing metacognitive strategies and then exerted a cross-language
facilitation effect on L2 writing performance. As Cumming (2001) posits, L2 writers possess
the distinct advantage of utilizing both their L1 and L2 resources concurrently for strategic
purposes when writing. It is reasonable to claim that metacognitive regulation is transfer-
able between L1 and L2 writing, thus partly supporting Cummins’ LIH, which is consistent
with the results of previous studies (Guo & Huang, 2020; Pae, 2018; Xu et al., 2023; Zhu
et al., 2021). Of note, the cross-linguistic comparison in this study also expands the CUP
shared by L1 and L2 literacy skills to learners’ deliberate control over their thoughts, actions
and emotions in writing. It is empirically supported that the CUP covers not only linguistic
and psychological elements but also metacognitive ones.
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The two rounds of multigroup SEM analysis failed to identify the significant moderation
effects of individual L2 proficiency and academic major on the relationship between L1 and
L2 writing metacognitive strategies. It diverges from Pae’s (2018) results, which empiri-
cally supported the LTH that the efficient L1-L2 transfer of writing skills was more likely to
occur for higher L2 proficiency learners than their lower L2 proficiency peers. Such incon-
sistency is possibly attributed to the different participant samples. In Pae’s (2018) study, the
bilingual participants under investigation were Korean high-school EFL learners, while this
study recruited college EFL learners from mainland China. Differences may appear between
the two bilingual populations in their understanding and use of metacognitive knowledge
and skills in writing due to the interplay of individual, educational, and cultural dimen-
sions. The heterogeneity in the participant sample leads to inconsistent results concerning
the L1-L2 transfer of metacognitive regulation between higher and lower L2 proficiency
groups. Besides, learners are expected to differ in their development of metacognitive skills
in the writing domain and the ability to transfer what they have developed between L1 and
L2 contexts due to different disciplinary teaching and learning environments (Johnson et
al., 2012). However, the relationship between L1 and L2 writing metacognitive strategies
does not hinge on the two academic major groups in this study. The pessimistic picture of
writing instruction for Chinese students is a possible explanation for this unexpected result.
Similar to Jiang et al. (2023), it is found that writing instructions in China have not yet met
the demand for the writing development of university students. Instead of experiencing
effective writing pedagogies in classrooms or other tutoring institutions, the participants
under investigation were more likely to develop writing skills via self-learning practices.
Limited teaching resources and learning approaches potentially constrain the mastery of
effective regulation and uniformly cause an unmatured level of metacognitive skills for
student writers of different disciplines. Therefore, regardless of their disciplinary majors,
learners struggle with composing high-quality texts and transferring their acquired skills
across language contexts after years of language education.

Conclusions and implications

This study represents an innovative inquiry into Chinese EFL learners’ metacognitive strat-
egy use in task-situated writing with a cross-linguistic perspective. The findings have sev-
eral theoretical and pedagogical implications. The training of metacognitive strategies is
recommended as a pedagogical tool in writing classrooms, considering the predictive effects
of metacognitive strategies on L1 and L2 writing performance and the malleability of meta-
cognition. Some pedagogical suggestions can be integrated into the metacognitive strategy
training to enhance students’ awareness and regulation of their writing processes, thereby
improving their writing competence and incurring a prosperity of writer autonomy. In line
with the subcategories of metacognitive strategies in this study, explicit guidance is needed
to help students form an accurate task representation, generate logical pre-plans, execute
effective monitoring linguistically and non-linguistically, and have meaningful evaluations.
The training should be embedded in the writing classroom as learners sit in writing tasks
and other writing-related activities instead of being decontextualized. Practical guidance
appears to be more effective than vague explanations in delivering metacognitive skills.
Manipulating the task difficulty in terms of genres and topics can also enhance students’
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understanding of metacognitive strategies in a sustainable way (Negretti & McGrath, 2018;
Ong, 2014). Besides, the strong associations between L1 and L2 writing metacognitive
strategies partly support Cummins’ (1979) LIH and CUP from a metacognitive perspective.
Given the L1-L2 transfer of metacognitive regulation, it is evident to recommend cross-
language collaborations such as joint talks and curriculum co-design between L1 and L2
writing educators and practitioners to promote the effective use of these strategies in writing
and better address the obstacles faced by students in their way to proficient and independent
writers. Moreover, the cross-language effect further directs our attention to acknowledging
the importance of L1 writing metacognitive skills in shaping L2 writing development. L2
proficiency and academic major were not found to significantly moderate the L1-L2 trans-
fer of metacognitive strategies, and teachers should devote balanced efforts to cultivate the
cross-linguistic transfer abilities of these different groups of students, bridging the possible
gap (Pae, 2018).

Limitations and suggestions for future research

Nonetheless, the results of this study should be interpreted cautiously due to the following
limitations. Firstly, data were collected from somewhat homogeneous participants regarding
their age, learning experience, and educational settings despite their heterogeneous disci-
plinary backgrounds and L2 proficiency levels. Future research is advised to replicate the
results with learners from diverse educational and cultural backgrounds, further enhanc-
ing the result generalizability. Secondly, questionnaire items in this study were more likely
to measure the quantity of strategy use, possibly drawing a partial portrayal of students’
metacognitive skills. How often the participants employ metacognitive strategies does not
mean how well they do. In this regard, future research is warranted to spare more efforts
to evaluate the quality of such strategy use. Thirdly, a single measure of writing task may
risk not fully capturing students’ writing performance. It is advisable to incorporate a range
of writing tasks with different levels of complexity to better assess the participants in writ-
ing. Monitoring measures, including students’ self-assessment of their written works, can
also be adopted in future research to promote metacognitive regulation and autonomy in
learning to write. Additionally, task characteristics such as writing genres and topics tied
to students’ metacognitive strategy use are not taken into the research design. These task
characteristics may impact how writers perform metacognitive regulation in writing. There-
fore, we expect future research to include narrative and expository genres and familiar and
unfamiliar topics to offer more insightful information about the dynamic L1-L2 transfer
mechanism. Finally, the cross-sectional research design in this study cannot identify the
changing pattern and developmental route of learners’ metacognitive skills. A longitudinal
design is recommended for future research.
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