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Abstract

Metacognitive regulation refers to learners’ ability to use
a repertoire of metacognitive strategies to guide, observe,
and manage thoughts, actions, and emotions in learning
activities. It has been widely acknowledged as a significant
predictor of language learning success, including writing.
However, this line of research has been conducted in a sin-
gle language context, and the interactions across L1 and L2
contexts have received insufficient scholarly attention. Sit-
uated in mainland China, we raise an innovative attempt to
investigate metacognitive strategies in writing with a cross-
linguistic approach, thus illuminating the conceptualization
of metacognitive regulation by testing its trait/state distinc-
tion. A group of 502 university students from different disci-
plinary majors were recruited to report their metacognitive
strategy usein L1 and L2 task-situated writing by filling in the
assigned post-task questionnaires. Multigroup confirmatory
factor analysis (MGCFA) on the two questionnaire datasets
provided empirical evidence for the cross-language gener-
alizability of metacognitive regulation in writing with the
identified measurement invariance of the factor structure

between L1 and L2 contexts, indicating its trait facet. How-
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1 | INTRODUCTION

WILEY -2

ever, the latent mean comparison results revealed that the
actual usage frequency of metacognitive strategies scored
significantly higher in L1 writing than in L2 writing, suggest-
ing the state facet. These results are discussed extensively
in this study to inform relevant theories and pedagogical

activities.
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Metacognition is the higher-order cognitive process that enables learners to address challenging learning tasks in a

goal-oriented, adaptive, and efficient manner (Roebers, 2017). It closely intertwines with learning success in different

domains, including writing. Being a problem-solving process, writing necessitates the processing of diverse types of

knowledge coupled with higher-level metacognitive control over these processings in L1 (Hayes, 2012) as well as in L2

(Hyland, 2019) contexts. In L1 writing, student writers rely on metacognitive strategies to interpret the task require-

ments, devise and execute the plan, engage in online monitoring, and evaluate writing subprocesses and the quality of

writing outcomes, ultimately leading to successful writing performance (Schoonen et al., 2011; Tenget al., 2022a). In L2

writing, metacognitive strategies assume an even more prominent role due to the additional challenges posed by cog-

nitive, linguistic, and affective arenas (Hirvela et al., 2016). L2 writers are more compelled to regulate their restricted
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linguistic knowledge and overcome heightened cognitive constraints when processing automatization is insufficient
(Skehan, 1998).
Researchers have extensively identified, described, and classified the metacognitive aspects embodied in the

acquisition of general language proficiency and specific language skills (Goh, 1997; Negretti, 2012; Zhang, 2001).
Metacognitively competent writers are expected to use a wide range of strategies, that is, planning, organizing,
monitoring, evaluating, editing, reflection, information managing, and debugging (Alfaifi, 2022; Sasaki, 2000; Teng
et al.,, 2022a; Whalen & Ménard, 1995) to gain control over their writing processes and engage in thoughts, behav-
jors, and emotions that are conducive to writing improvement. A plethora of empirical evidence has supported that
metacognitive regulation is an important individual difference factor that distinguishes high-achieving writers from
low-achieving ones. For instance, Chien (2012) found that successful writers focused more on formulating their posi-
tion on the topic and engaged more actively in rethinking and revising their composing texts than unsuccessful peers.
Qin and Zhang (2019) revealed significantly positive associations between tertiary students’ self-reported usage fre-
quency of planning, monitoring, and evaluating strategies and their multimedia writing scores. It is safe to declare the
importance of metacognition in writing. However, this field has flourished in parallel with unresolved conceptual ambi-
guities regarding its very nature since metacognition has been defined and operationalized differently even within
a same field (Haukas, 2018; McCormick et al., 2013). It has been conceptualized as a transient and temporary state
that diversifies in intensity as well as a stable and ongoing trait that exhibits continuity across times and situations
(Sato, 2022). The lack of consensus on the nature of metacognition has caused confusion, which not only troubles
researchers in their effort to define metacognition precisely but also creates difficulties for teachers to appropri-
ately integrate related pedagogical instruction in writing classrooms and for students to adopt effective practices to
enhance the capacity of metacognitive control. Given this background, examining the trait/state distinction is hoped to
enhance our understanding of metacognition, which in turn informs metacognitive instruction and learning practices
for writing.

In mainland China, university education places a relatively high demand on students’ metacognitive competence
and self-autonomy to achieve writing progress, as the learning environment is inherently directed and indepen-
dent. Nonetheless, Chinese university students, in most cases, are passive recipients of linguistic knowledge, lacking
metacognitive regulation to self-initiate, self-sustain, and self-regulate online processing in writing after years of
examination-oriented and teacher-centered classroom instruction in their earlier schooling (Ruan, 2014; Teng et al.,
2022a). These students frequently face challenges in planning, monitoring, and evaluating their writing processes
and outcomes. Additionally, they may lack the self-awareness and motivational beliefs to persistently engage in
metacognitive control (Hosseinpur & Kazemi, 2022; Yu & Jiang, 2021). The mismatch between university expecta-
tions and students’ actual metacognitive abilities possibly hinders writing development. Scholarly efforts are needed
to explore how well this group of students employs metacognitive strategies in writing, thus generating guidance for
metacognitive support.

In response to the theoretical and practical needs, we examined and compared 502 Chinese EFL learners’ employ-
ment of metacognitive strategies when accomplishing Chinese (L1) and English (L2) writing tasks in this study.
Multigroup confirmatory factor analysis (MGCFA) allows for the assessment of measurement invariance to affirm the
cross-language generalizability of metacognitive regulation among Chinese EFL undergraduate learners, thus justify-
ing its trait facet. In addition, considering the contextual variations embedded in L1 and L2 writing, it is plausible to
anticipate unequal levels of metacognitive regulation exhibited by students in the two writing contexts. For example,
L2 writers engaged in a lower amount of overall planning due to linguistic constraints (Jones & Tetroe, 1987). They
planned more often at within-sentence stages while less at pre-sentence stages (Chukharev-Hudilainen et al., 2019).
Similarly, Guo and Huang (2020) found that formulating advanced plans and evaluating writing tasks and language
use accounted for the largest proportion of strategy use in L1 writing while writers’ attention and memory resources
were predominantly occupied by first-order cognitive processing such as idea generation and thought organization in
L2 writing. By testing latent mean differences, this study also seeks to offer illuminative insights into the disparities in

utilizing metacognitive strategies between both writing contexts, increasing our knowledge of its state facet.
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2 | LITERATURE REVIEW
2.1 | Metacognition

As coined by Flavell (1976), metacognition is “one’s knowledge concerning one’s own cognitive processes and prod-
ucts or anything related to them” (p. 232). Rooted in the field of cognitive and developmental psychology, this concept
has been studied for decades with a consistent acknowledgement of its predictive role in learning success (Donker
et al,, 2014). Current conceptualizations of metacognition so far have agreed on three subsumed parts: metacogni-
tive knowledge, regulation, and experiences (Brown, 1987; Flavell, 1979; Wenden, 1998). To elaborate, metacognitive
knowledge, as the fundamental part of metacognition, involves knowledge or beliefs about the cognitive processors
(i.e., person knowledge), the characteristics of learning tasks (i.e., task knowledge), and the effective strategies at learn-
ers’ disposal to accomplish the desired learning goals (i.e., strategy knowledge). Metacognitive experiences contain
cognitive awareness and affective feelings that accompany the execution procedure of any learning task. Metacogni-
tive regulation, the focus of this study, encompasses a set of metacognitive strategies “through which learners manage,
direct, regulate, guide their learning” (Wenden, 1998, p. 519). It plays a pivotal role in promoting learners’ control over
the language learning process. Without awareness and regulation of the language learning process, learners may face
difficulties in making informed learning decisions, initiating and sustaining their thoughts and behaviors effectively,
and controlling emotional reactions (Sinclair, 2000).

Writing is an important literacy skill for students to master to meet academic and vocational demands. Meanwhile,
it is one of the most sophisticated components in language systems (Harris et al., 2019; Panahandeh & Esfandiari Asl|
2014). Chinese students struggle to compose a high-quality text, especially when they write in a second or foreign
language. This can be partly explained by the limited writing instruction and practice opportunities that they have
received (Graham et al., 2013; Teng et al., 2022a). Even worse, traditional writing instruction is exam oriented and
teacher centered, in which language-related knowledge such as vocabulary, syntactic rules, and discourse organiza-
tion is over-emphasized. Consequently, Chinese students are more likely to find themselves exerting many efforts to
memorize and recall different levels of linguistic knowledge passively rather than actively engaging in the act of writ-
ing (Graham & Harris, 2000). Writing is a recursive meaning-construction process involving purposeful and analytical
regulation to produce an intended written product. Thus, it not only presses a need for linguistic processing but also
for metacognitive control (McCormick, 2003). In this way, adding learning to regulate metacognitive orientation into
the writing research agenda provides a new perspective to interpret and address the writing challenge among Chinese

learners which moves beyond a narrow focus on linguistic level.

2.2 | Metacognitive strategies and writing

Metacognitive strategies encompass a variety of mental operations that enable writers to guide, oversee, and man-
age their cognitive, behavioral, and affective endeavors during the writing process. Researchers have explored these
metacognitive strategies along with other language use strategies, as strategic competence to form a constituent
component of language ability and as an integral dimension of self-regulation in writing (Hosseinpur & Kazemi 2022;
Tadayon & Ravard 2016; Teng et al., 2022b; Zhao & Liao 2021). Adopting the language use strategy approach, Hossein-
pur and Kazemi (2022) collected concurrent think-aloud reports from Iranian writers during their essay-writing pro-
cesses. They found significant differences in the usage patterns between high- and low-scoring groups. High-scoring
writers exhibited greater control over their writing process by finding focus (i.e., planning), checking and identifying
problems (i.e., monitoring), and reconsidering written texts and writing goals (i.e., evaluating) more frequently than
their low-performing counterparts. Following the strategic competence approach, Tadayon and Ravard (2016) empir-
ically supported the importance of metacognitive strategies during the composing process of a graph-writing task.
To complete the graph-writing task successfully, writers should assess the instruction, the graphs, and how well they
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understand, set goals, and make plans for visual and non-visual encoding and reformulation recursively. With a self-
regulation approach, Teng and associates (2022b) corroborated previous findings on writing metacognitive strategies.
Their exploratory and confirmatory factor analysis results indicated that young learners relied on the employment of
metacognitive strategies such as writing planning, goal-oriented monitoring, goal-oriented evaluation, and metacogni-
tive judgment to achieve self-regulated writing. As discussed above, previous studies along with different theoretical
approaches have consistently demonstrated the positive effects of metacognitive strategies on writing performance.
Despite the disparities in used terms, this line of research has agreed on three core types of writing metacognitive
strategies, that is, planning, monitoring, and evaluating (Olson & Land, 2007; Qin & Zhang, 2019). Planning strategies
allow learners to choose appropriate strategies and distribute cognitive resources before they perform a given task,
which can be instantiated in making predictions, setting goals, and making plans to achieve the goals, sequencing
the learning procedure, and allocating time and attention. Monitoring allows for online awareness and checking
of comprehension and production performance to ensure the task completion is on track. Evaluating involves the
self-appraisal of both the learning experience and outcome. Taking these diverse theoretical approaches together,
writers’ employment of these types of metacognitive strategies fosters active engagement, processing efficiency,
higher-order thinking, and executive control, thereby improving their writing performance and facilitating their way
to becoming independent and self-regulated writers (Anderson, 2005; Sato, 2022; Shimamura, 2000; Teng & Yue,
2023). However, these studies have mainly involved writing in foreign alphabetical languages like English, and not very
few exceptions are in character languages such as Chinese. It is even harder to see the cross-linguistic perspective in

this line of research.

2.3 | The trait/state distinction of metacognitive regulation

O’Malley and Chamot (1990) posited that metacognitive strategies were general by nature and displayed broad appli-
cability and transferability across diverse learning tasks and domains. They advocated for perceiving metacognitive
strategies as an individual trait irrespective of contextual settings. Veenman et al. (1997) empirically corroborated
O’Malley and Chamot’s statement by assessing and comparing 14 psychology freshmen’ metacognitive skillfulness
in learning across physics, statistics, and fictitious domains. They found that metacognitive skillfulness consistently
contributed to novice learning outcomes regardless of learning domains and participants’ intellectual abilities. In
the same vein, Song et al. (2011) found strong associations between individual metacognitive abilities in contrast
discrimination and orientation discrimination tasks, despite the significant variance in performance in the two tasks.
Their results suggest a general mechanism underlying metacognitive skills that was detached from the first-order
cognitive task. Leaner individuals with high trait metacognition are more likely to think about learning reflectively,
execute strategies for learning actively, monitor the learning process ongoingly, and seek learning improvement
continuously (Coutinho et al., 2005).

By contrast, some researchers recommend and provide empirical evidence for the state facet of metacognition.
Kelemen et al. (2000) used four metacognitive tasks, namely ease of learning judgments, feeling of knowing judg-
ments, judgments of learning, and text comprehension monitoring, to measure undergraduate students’ metacognitive
accuracy. Their results undermined the idea of a general metacognitive ability since the participants performed
metacognitive skills inconsistently across the four tasks and even within the same task over a 1-week interval. Wang’s
(2015) study further supported the state facet of metacognition by observing distinctive employment patterns of
metacognitive strategies in two problem-solving tasks. The use of metacognitive skills in one task did not guarantee the
success of applying these skills in another one. Therefore, learner individuals are supposed to change their metacogni-
tive strategic behavior dynamically to accommodate task-specific demands (Pieschl et al., 2012) when metacognition
is conceived as a state.

The extent to which metacognitive strategies are identical across writing tasks in different languages also provides

awindow into the trait/state distinction of metacognitive regulation. There is an increasing interest in investigating the
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relationship between metacognitive skills and writing performance, while not much research offers a cross-linguistic
perspective into the trait and state facets of how metacognitive strategies are instigated and executed. Whalen and
Ménard (1995) compared student writers’ metacognitive processes in terms of planning, evaluation, and revision in
L1 (English) and L2 (French) argumentative writing. Their results revealed that the three types of strategies were dis-
tributed parallelly in L1 and L2 writing, although the limited knowledge of L2 did prevent the use of these strategies
from occurring at more global levels of discourse processing. Also, Guo and Huang (2020) observed a generally simi-
lar strategic behavior pattern in the type of metacognitive strategies among Chinese writers. However, as Zhang and
Zhang (2013) posited, “metacognition should be treated as dynamic systems, and it should be construed as something
embedded in language learners, which is intertwined with many modifiable variables, both cognitive and sociocultural”
(p. 114). Student learners possibly transfer their metacognitive competence across writing in different languages (Xu
& Zhu, 2024), while the actual use of metacognitive strategies is somewhat susceptible to contextual factors including
the target language (Forbes & Fisher, 2020). However, this line of cross-linguistic investigations so far yielded no con-
clusive statements concerning the trait/state distinction of metacognitive abilities in writing, highlighting the need for
more cross-linguistic comparison studies in this domain.

Rather than taking a single side, Reyes (2011) opts to conceive metacognition as a complex construct combining
dual facets of trait and state. Metacognitive regulation can be an inherently stable trait for learner individuals to form
the tendency to think and control cognitive endeavors, behaviors, and emotions spontaneously. Therefore, we expect
to find a similar underlying mechanism of metacognitive regulation in support of the completion of L1 and L2 writing
tasks. Meanwhile, it is initiated and executed differently in intensity as a state due to external stimuli. We hypothesize
that students’ strategy usage frequency varies between the two writing contexts. The limited number of comparative
studieson L1 and L2 writing processes has so far relied on qualitative reports from a small sample of participants which
only allow for descriptive statistics and correlation analysis. The structural equation modeling (SEM) technique used in
this study offers a more efficient tool for hypothesis testing of whether metacognitive regulation comparably applies
to L1 and L2 writing (i.e., the trait facet of metacognitive regulation) and whether the means of latent metacognitive

strategy factors vary across both writing contexts (i.e., the state facet of metacognitive regulation) (Pae, 2018).

3 | PURPOSE OF THE STUDY

As previously stated, most strategy studies have been administered in either L1 or L2 and tend to largely neglect the
potential interactions between the two contexts (Forbes, 2019). With a cross-linguistic comparison, this study exam-
ined and compared Chinese EFL student writers’ metacognitive strategy use when completing L1 and L2 writing tasks,
thus shedding light on the trait-state distinction of metacognitive regulation. The following two research questions
guide this study:

1. Is metacognitive regulation applicable comparably to L1 and L2 writing among Chinese EFL students as an
individual trait?

2. In what ways is metacognitive regulation executed differently by Chinese EFL students in L1 and L2 writing,
indicating its state facet?

4 | METHOD
41 | Participants

This study included 502 Grade 2 college students from different disciplinary majors (129 boys and 373 girls). Their
ages spanned from 18 to 22 (M = 19.46, SD = 0.75). These students were Chinese native speakers who had received
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more than 10 years of English instruction at the time of data collection. Writing has constituted a vital section of

Chinese and English classroom instruction of the participants. In this study, they were required to respond to the vali-
dated Metacognitive Strategy Questionnaire immediately after completing the assigned Chinese (L1) and English (L2)
writing tasks. Questionnaire administration following the writing task completion allows for referencing to a partic-
ular writing context when the participants recalled and reported their metacognitive processes. We introduced the
research purposes and procedure to all the participants and they signed the consent form before data collection to
show voluntary participation.

4.2 | Instruments

The Writing Metacognitive Strategy Questionnaire was framed under sound theories concerning metacognition and
language learning strategy and proved as a reliable and valid instrument to measure writers’ metacognitive strategy
use in both L1 and L2 contexts with empirical evidence in Xu's (2024) study. In her study, the multi-methods, includ-
ing focus-group interviews, literature consultation, researcher judgment, teacher comments, and student feedback,
were adopted to establish the construct validity of the initial item pool. Exploratory and confirmatory factor analyses
(EFA and CFA) were performed on two questionnaire datasets from a group of 522 participants, which extracted and
confirmed the five-factor correlated construct of metacognitive regulation with reasonable psychometric quality. In
EFA, five common strategy factors were retained in both writing contexts according to the Kaiser criterion for eigen-
values exceeding 1 and the scree plots. These factors altogether explained 62.56% and 64.59% of the total variance
of students’ usage frequency of metacognitive strategies in L1 and L2 writing separately. In CFA, the five-factor corre-
lated model fitted the datasets well according to the following indices:)(z/df: 2.731,RMSEA =0.081, SRMR = 0.055,
and CFI = 0.905 in L1 writing and y2/df = 2.455, RMSEA = 0.074, SRMR = 0.054, and CFI = 0.910 in L2 writing. The
theoretically and statistically valid questionnaire comprises 33 items eliciting self-reports of the actual usage of five
subcategories of metacognitive strategies in both writing contexts: task interpreting (6 items), planning (7 items), lin-
guistic monitoring (5 items), non-linguistic monitoring (6 items), and evaluating (9 items) strategies. The 6-point Likert
scale with 1 indicating strong disagreement and 6 denoting strong agreement was used to detect changing patterns
of L1 and L2 writing metacognitive strategy use. These items were raised in Chinese, the participants’ L1, to avoid
information loss and misunderstanding caused by linguistic constraints. There was no time limit for the questionnaire
completion.

The participants in this study were required to complete two argumentative writing tasks. In the Chinese (L1) writ-
ing task, they should compose a written text of more than 600 words on the controversial topic of early education
within a time limit of 45 min. In the English (L2) writing task, they were also provided with the same time to articulate
their opinions about online and offline education in a written discourse, and the required length was more than 200
words. Topics and other requirements of the two writing tasks were designed in alignment with commonly used writing
practices and assessments with their teachers’ perspectives collected. The writing tasks and questionnaires were con-
ducted in class via a computer-based format. To mitigate the impact of the task administration sequence, we adopted a
counterbalanced design. Half of the participants first completed the Chinese writing task and the corresponding strat-
egy questionnaire. They then accomplished the English writing task and its corresponding strategy questionnaire after
a 1-week interval. The other half completed the writing tasks and questionnaires in a converse order.

4.3 | Data analysis
The two research questions were addressed via a SEM analysis technique. The SEM technique possesses a significant

edge compared to traditional correlation and regression analysis methods (Bollen, 1989; Pae, 2018). It allows for the

simultaneous examination of the structural relationship among a range of latent and observable factors when multiple
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measurement errors are present. Moreover, the SEM technique offers a rigorous and robust method for measurement
invariance and latent mean comparison tests via the use of multiple-group analysis, which holds the key to answering
the two research questions in this study. The whole data analysis procedure was performed using AMOS software
ver.24.

The MGCFA was used to examine whether metacognitive regulation was comparably applicable to L1 and L2 writ-
ing contexts. As recommended by Widaman and Reise (1997), whether or not the factorial structure underlying the
measured construct of metacognitive regulation operates equivalently across both writing contexts was assessed in
terms of a series of hierarchical steps of invariance testing: configural invariance with the factorial model restricted to
be equivalent across the two language contexts, metric invariance with only factor loadings constrained equally, scalar
invariance with an extra equality constraint on item intercepts, and residual invariance with the equality constraint
also placed on item residuals. Among these invariance tests, metric and scalar invariances were the prerequisites for
performing the latent mean difference test. The following criteria were adopted to evaluate the model fitness: the
ratio of chi-square divided by the difference of freedom value (¥2/df) <5, the root mean square error of approximation
(RMSEA) <0.08, the standardized root mean residual (SRMR) <0.10, and the comparative goodness-of-fit index (CFI)
>0.90 (Phakiti, 2018). We adopted the chi-square difference test (Ay2) to examine whether the added equality con-
straint brings a detrimental model fit. To elaborate, a non-significant Ay? is suggestive of the equivalent model fit of the
constraint model in comparison to the less constraint one. Worth noting is that the chi-square difference may be sub-
stantively biased as a result of the large sample size and the high model complexity. Since the sample size in this study
exceeded 500, CFl, RMSEA, and RMR difference tests, independent of the sample size, were also used to assess model
fit for measurement invariance, following Chen’s (2007) recommendations. A lack of measurement invariance was
detected if decreases in CFl > 0.01, increases in RMSEA > 0.015, increases in SRMR > 0.03 for the metric invariance

test, and SRMR > 0.01 for scalar and residual invariance tests were found.

5 | RESULTS
5.1 | Descriptive statistics and correlation results

Descriptive statistics and correlation results of the 502 participants’ responses for each questionnaire item were
provided in the Supporting Information. On average, the participants in this study rated from 3.96 to 5.32 for Metacog-
nitive Strategy Questionnaire items in L1 writing (SD ranging from 0.79 to 1.31) and from 3.86 to 5.07 for these items
in L2 writing (SD ranging from 0.83 to 1.38), indicating a medium and upper level of usage frequency in the two writ-
ing contexts. The two questionnaire datasets met the normality assumption for inferential analysis with skewness and
kurtosis statistics falling within the acceptable range of +1. The Cronbach’s alpha coefficients for L1 and L2 writing
Metacognitive Strategy Questionnaire datasets were 0.967 and 0.965, proving the high internal reliability in both
writing contexts. Correlation analysis results demonstrated significant and positive associations between the pair of
L1-L2 metacognitive strategies at the item level.

5.2 | The MGCFA results

Before performing MGCFA, a five-factor correlated model was tested separately for L1 and L2 writing question-
naire datasets. An examination of model fit indices demonstrated that this hypothesized model was well fitted
in the datasets generated from the two language contexts (for L1 writing questionnaire dataset: y2/df = 3.193,
RMSEA = 0.066, SRMR = 0.053, CFl = 0.918; for L2 writing questionnaire dataset:;(Z/df = 2.791, RMSEA = 0.060,
SRMR = 0.052, CFI = 0.930). Figures 1 and 2 present the five-factor (i.e., task interpreting, planning, non-linguistic

monitoring, linguistic monitoring, and evaluating strategy factors) correlated model with standardized estimates in the
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FIGURE 1 The five-factor correlated model of metacognitive strategies in L1 writing.
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FIGURE 2 The five-factor correlated model of metacognitive strategies in L2 writing.
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TABLE 1 Modelfitindices on L1 and L2 writing Metacognitive Strategy Questionnaire datasets.

x2 Ax2

Model fit indices (df) RMSEA SRMR CFI (p) ARMSEA ASRMR ACFI

Unconstrained 2902.11 0.045 0.053 0.924 - - - -
(970)

Model 1: Metric 2931.87 0.044 0.054 0.924 29.76 0.001 0.001 0.000
(998) (p=0.375)

Model 2: Scalar 3077.02 0.045 0.053 0.919 145.16 0.001 0.001 0.005
(1031) (p<0.001)

Model 3: Residual 3288.91 0.046 0.058 0.912 211.89 0.001 0.005 0.007
(1064) (p <0.001)

two writing tasks. As displayed by the two figures, the item responses loaded well on the corresponding metacognitive
strategy factors in both writing contexts with a value above 0.60.

Table 1 presents the MGCFA results to verify the trait facet of metacognitive regulation in L1 and L2 writing.
The configural invariance was first tested with all parameters estimated freely within the same five-factor correlated
model. The configural invariance was confirmed for the following fit indices of the configural model: 2/df = 2.992,
RMSEA =0.045,SRMR =0.053, CFI =0.924. It suggests the factorial model with corresponding items operates equiv-
alently across L1 and L2 writing contexts. Then, an equality constraint was imposed on all factor loadings to test the
metric invariance. A non-significant chi-square difference (Ay? = 29.753, p = 0.375) was obtained, suggesting the met-
ric invariance model remained identical to the configural invariance one across L1 and L2 writing. Also, the limited
changes for RMSEA, SRMR, and CFI further confirmed the metric invariance (ARMSEA = 0.001, ASRMR = 0.001,
and ACFIl = 0.000). The identified metric invariance indicates that the items contribute to the corresponding latent
strategy factors at a similar level across the two writing tasks. Then we tested the scalar invariance with additional
equality constraints on item intercepts. Constraining item intercepts to be equal led to a significant chi-square dif-
ference (A)(2 = 145.159, p < 0.001), indicating that the scalar invariance model differed significantly from the metric
invariance one. However, as mentioned above, the chi-square difference test is vulnerable to the influence of sample
size and model complexity. The changes for fit indices, that is, CFI, RMSEA, and SRMR, were used to examine the scalar
invariance further. According to the following results: ARMSEA = 0.001, ASRMR = 0.001, ACFI = 0.005, the scalar
invariance was also held in this study, thereby supporting that the participants interpreted strategy items equally when
completing the two questionnaires for Chinese and English writing tasks. Finally, item residuals were also constrained
to be equal, which again caused a significant chi-square difference (A)(Z =211.89, p < 0.001). However, the RMSEA,
SRMR, and CFI changes were minimal (ARMSEA = 0.001, ASRMR = 0.005, and ACFI = 0.007), still supporting the
residual invariance. Thus, the variance of item responses left unexplained by the latent strategy factors was similar
across the two writing contexts. Taken together, these results supported the trait facet of metacognitive regulation,
which works equally across L1 and L2 writing. All the standardized path coefficients (ranging from 0.684 to 0.896 for
L1 writing, ranging from 0.615 to 0.882 for L2 writing) reached statistical significance at a p < 0.001 level.

5.3 | Latent mean difference test results

The identified metric and scalar invariance satisfied the prerequisite for performing the latent mean difference test
to examine the state facet of metacognitive regulation in writing. When performing the latent mean difference test,
one dataset is freely estimated while another dataset should be constrained equal to zero (Byrne, 2016). The choice
of which dataset to be fixed at zero is made arbitrarily, which has no bearing on the final estimated mean values. In
the present study, the latent means of the five metacognitive strategy factors in L1 writing were fixed to be zero,
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TABLE 2 Parameter estimates for the means structure model—L2 writing.
Metacognitive strategies Estimate S.E. C.R. p
Task interpreting -0.218 0.044 -0.4.947 e
Planning -0.160 0.049 -3.297 e
Non-linguistic monitoring -0.116 0.040 -2.915 0.004
Linguistic monitoring -0.179 0.047 -3.776 o
Evaluating -0.188 0.048 -3.896 o

***p <0.001.

while those in L2 writing were freely estimated for the structured means model (y2/df = 2.972, RMSEA = 0.044,
SRMR = 0.053, and CFl = 0.920). Given that the L1 writing dataset was chosen as the reference group within which
strategy factor means were set to be zero, the reported values represent differences in participants’ usage frequency
of five metacognitive strategy factors between the two writing contexts. After examining latent mean difference
test results (see Table 2), we can find that the participants, on average, have reported a significantly higher fre-
guency of metacognitive strategies including task interpreting (Amean = —-0.218, p < 0.001, d = 1.039), planning
(Amean = —0.160, p < 0.001, d = 0.722), non-linguistic monitoring (Amean = —0.116, p < 0.01, d = 0.58), linguistic
monitoring (Amean = —-0.179, p < 0.001, d = 0.826), and evaluating (Amean = —0.188, p < 0.001, d = 0.858) strate-
gies in L1 writing than in L2 writing. These significant differences altogether suggest the state facet of metacognitive

regulation between both writing tasks.

6 | DISCUSSION

Following Spielberger’s (1983) state-trait distinction, the state is situation dependent and fluctuates in intensity,
whereas the trait endures within individuals as an inherent disposition that consistently shapes one’s patterns of reac-
tion with predictable regularity. The state versus trait distinction has been examined in individual difference factors in
the affective domain, such as trait and state anxiety. The present study extends such distinction to a cognitive domain
of metacognitive regulation. It investigates metacognitive regulation cross-linguistically to inform its trait and state
facets.

Earlier research has empirically supported the conceptualization of metacognition as a trait since it can be opera-
tionalized equally across learning tasks (Hong & O’Neil Jr, 2001; Meijer et al., 2013; O'Neil & Abedi, 1996; Veenman
et al,, 1997). Similar to these studies, the MGCFA results in this study affirmed the trait facet of metacognitive reg-
ulation that Chinese EFL students in both writing contexts had comparable metacognitive skills for use, which were
characterized by five distinct but correlated strategy subcategories: task interpreting, planning, linguistic monitor-
ing, non-linguistic monitoring, and evaluating. The observed measurement invariance indicated a certain degree of
generality of metacognitive regulation across L1 and L2 writing tasks. It verified that metacognitive regulation sup-
ports writing consistently with the five correlated strategy factors, which is not tied to a specific language context. It,
as a cognitive trait, re-engages students with the learning task in a similar active and analytical way. Individuals with
well-developed metacognitive traits are more likely to exhibit consistent metacognitive engagement across various
learning tasks. They are apt to take a metacognitive view of thoughts, feelings, and behaviors and act on this view to
proactively observe, inhibit, and control their learning processes (Roebers, 2017).

There has been a shift in the conceptualization of metacognition with more attention paid to the less stable and
more contextualized state aspect of metacognition (Sato, 2022). In this study, the latent mean difference test results
suggested that the participants had greater use of the five types of metacognitive strategies in L1 task-situated writing
thanin L2 one, thus suggesting the state facet of metacognitive regulation. More specifically, the participants exerted
more metacognitive regulation in L1 writing to build an understanding of the task requirements, formulate advanced
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plans for subsequent composing, monitor linguistic and non-linguistic processing, and assess the produced texts and
the writing experience, which was statistically significant. Regarding the state facet, student writers are less likely to
display their metacognitive skills evenly across different writing tasks; instead, they will be more self-regulatory in one
writing context but far less metacognitively committed in another.

The significant differences in strategy usage frequency are possibly explained by individual and contextual factors
relevant to the two writing contexts. Standing in the position of Chinese EFL learners in this study, composing a quality
English text is highly demanding (Hyland, 2019). Their English writing experience has long been examination oriented
which leads to higher levels of aversive affect including anxiety, frustration, and apathy (Yu & Jiang, 2021). Students
may be reluctant to perform metacognitive strategies during the L2 writing process because they do not enjoy doing
so or do not feel their metacognitive effort would pay off. Meanwhile, writing in L2 itself features a more language-
oriented and problem-solving-centered process with an extra cognitive load posed on formulating ideas, translating
ideas into linguistic forms, retrieving and executing mental representation into actual written texts, adhering to con-
ventional standards, and managing influential factors to meet the task requirements (Abdel Latif, 2021; Manchén
et al.,, 2009; Wang & Wen, 2002). Metacognitive regulation and linguistic processing compete fiercely for cognitive
resources during the real-time L2 writing process. As a result of inadequate language proficiency, linguistic processing
involved in L2 writing is highly effortful and conscious. It presses a high demand for individual attention and memory
resources while other types of processing such as metacognitive regulation are possibly inhibited (Schoonen et al.,
2011). Therefore, the usage frequency of metacognitive strategies is lower in L2 task-situated writing. By contrast,
linguistic encoding in the L1 text production process occurs automatically and below conscious awareness (Kormos,

2012), which allows for more metacognitive strategies.

7 | CONCLUSION

With a cross-linguistic comparison, the present study is conducted to advance our understanding of the trait and
state facets of metacognitive regulation by collecting and analyzing metacognitive strategy use data from Chinese
EFL learners when undertaking L1 and L2 writing tasks. Theoretically, a relatively full understanding of metacogni-
tion will emerge during the process of solving the puzzle concerning the trait/state distinction of this concept. MGCFA
and latent mean comparison test results altogether validated Reyes’ (2011) dual facets concerning metacognition. It
is more profitable to characterize metacognitive regulation as a dynamic process that encompasses the stable trait
facet embedded within learner individuals as well as the transient state facet fluctuating across learning tasks. More
specifically, it is a stable trait invariantly supporting the writing process as well as a transient state confined to the
specific language context in actual use. In addition to adding knowledge concerning the core of metacognition, we can
also draw several pedagogical implications from the results. First, the trait facet of metacognitive regulation promotes
collaborative instruction activities between L1 and L2 writing teachers to share and discuss students’ metacogni-
tive disposition to better know students’ learning autonomy and their strengths and weaknesses. It offers valuable
information for designing instruction activities well aligned with students’ learning styles. Second, the occurrence
of writing metacognitive strategies varies depending on the L1/L2 context. It highlights a careful examination of lin-
guistic, educational, and sociocultural factors embedded in the two writing contexts to design appropriate external
stimuli for evoking effective metacognitive strategy use. Also, Chinese student writers in this study utilized metacog-
nitive strategies less frequently in L2 writing than in L1 writing. Given the positive effects of metacognitive strategy
use on writing performance found in previous studies (e.g., Teng et al., 2022a), teachers should explicitly introduce
and exemplify what metacognitive strategies can be used and how they influence writing performance, especially
in L2 writing classroom instruction, to compensate for the linguistic adequacy and scaffold students’ writing devel-
opment. Metacognitive scaffolding tools such as the metacognitive process sheet, which breaks down the writing
process into different stages and graphic schemas and leading questions concerning how, when, and where to perform

metacognitive strategies, can also be used to aid students in internalizing the knowledge and applying these strategies
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effectively in the actual writing. The trait-state distinction is not clear-cut in metacognition (Hong, 1995). Considering

the malleability of metacognition, students possibly develop their metacognitive traits of being goal oriented, ana-
lytical, reflective, adaptive, and self-regulated through ongoing dedication and strategy training that increases state
metacognitive engagement across domains.

However, we should acknowledge some limitations of this study. As a result of limited resources, this study only
involves a group of college students from mainland China. Factors such as educational levels and cultural background
possibly influence metacognitive regulation in writing. Generalizing these results to diverse populations beyond the
participants in this study is possibly inappropriate without further research. Additionally, the cross-sectional design
adopted in this study allows to capture writers’ metacognitive control at a particular time point. Researchers are rec-
ommended to have a longitudinal investigation to examine the dynamic development of metacognitive regulation.
Also, this study provided empirical evidence for the state facet of metacognitive regulation according to the discrepant
usage frequency of metacognitive strategies between the two writing tasks. However, we did not take a further step
to explore how and to which extent individual and contextual factors concerning writing in the two languages led to
such discrepancy. Therefore, researchers are advised to take these influential factors seriously and better explain the
nuances and complexity of metacognitive regulation in writing. Last but not the least, qualitative insights should be
taken into account to fine tune the intrinsic features of metacognitive regulation, with particular reference to its trait

and state facets.
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