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Abstract
This empirical study serves two purposes. The first purpose is to validate a newly 
developed instrument, the Metacognitive Academic Writing Strategies Questionnaire 
(MAWSQ), which represents the multifaceted structure of metacognition in an English as 
a Foreign Language (EFL) academic writing setting. The second purpose is to delineate 
the predictive effects of different metacognitive strategies on EFL academic writing per-
formance. Data were collected from 664 students at a university in mainland China. Con-
firmatory factor analyses (CFA) provided evidence for the fit for two hypothesized models, 
i.e., an eight-factor correlated model and a one-factor second-order model. Model com-
parisons documented that the one-factor second-order model was a better model, through 
which metacognition functions as a higher order construct that can account for the correla-
tions of the eight metacognitive strategies, pertaining to declarative knowledge, procedural 
knowledge, conditional knowledge, planning, monitoring, evaluating, information manage-
ment, and debugging strategies. Results also provided evidence for the significant predict-
ing effects of the eight strategies on EFL academic writing performance. The empirical 
evidence supports the transfer of metacognition theory from educational psychology to 
interpreting EFL academic writing.
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Introduction

Students learning English as a foreign language (EFL) struggle with academic writing. The 
challenges in enhancing EFL academic writing are multi-dimensional. One reason may be 
the lack of awareness and use of writing strategies (Ruan, 2014). EFL academic writing is 
acknowledged as a challenging component for university students (Teng, 2019a). The chal-
lenges in EFL academic writing are exacerbated because of the limited English language 
input afforded to student writers. English academic writing competence has thus become a 
common concern in the EFL contexts. As student writers were described as having differ-
ent repertoires of strategies in learning to write (Raimes, 1987), the level of “self-initiated 
thoughts, feelings, and actions that writers [used] to attain various literary goals” may have 
been different (Zimmerman & Risemberg, 1997, p.76). Hence, the instruction of academic 
writing needs more attention.

In Chinese universities, regardless of discipline, English is a compulsory course. Stu-
dents often need to take a compulsory English course that is typically limited to four hours 
per week. The amount of instruction time focused on English writing is limited, and stu-
dents receive little practice in writing. In addition, the education system in China is exam-
oriented. Facing pressures related to the national standardized test, such as the College 
English Test (CET), English teachers often focus on the instruction of grammar, accura-
cies, and paragraph structures (Woodrow, 2011). Indeed, students may find themselves 
confused with word choice, grammatical use, generation of ideas, and organization of 
structures (Wang & Wen, 2002). Due to time constraints, low motivation, and low English 
proficiency, writing still remains a challenging dimension in Chinese EFL teaching and 
learning (Reynolds & Teng, 2021). Teachers seem to lack incentive to cultivate students’ 
motivation and regulation for writing (Hall & Goetz, 2013). In recent years, Chinese uni-
versities are paying more attention to non-English majors’ academic writing performance 
to compete for global rankings. Students may feel more pressure because academic writing 
is not just related to the use of the English language but also involves gaining international 
recognition in a specific discipline.

In EFL contexts, teaching academic writing is product-oriented. For example, the cur-
ricula, syllabuses, and assessment related to academic writing are prescribed by admin-
istrative committees (Zhao, 2010). Related to this, students were passive and thus failed 
to “develop strong beliefs in the relevance and importance of writing” (Bruning & Horn, 
2000, p.26). This phenomenon may explain why student writers were not interested in 
having much involvement in the academic writing process, leading to the deprivation of 
self-regulation in academic writing. To become a proficient writer, they may exert effort 
to acquire knowledge of vocabulary and grammar, rather than to build an awareness of 
achieving high levels of self-regulation (Graham & Harris, 2000). Lacking “self-aware-
ness, self-motivation, and behavioral skills” to implement knowledge for academic writing, 
student writers may not be able to “transform their mental abilities into academic skills” 
(Zimmerman, 2002, p.65–66). Self-regulatory capacity thus becomes an important factor 
that may predict students’ academic writing performance.

Hence, there is a need for considering metacognition, self-regulation, and writing, for 
which learners need to rely on metacognitive strategies in self-regulating their writing pro-
cesses. There is also a call for a need to innovate the teaching of EFL academic writing. 
For example, we may adopt process-oriented writing instruction, an emerging trend in EFL 
writing (Zeng, 2005), to the instruction of academic writing. We now recognize academic 
writing as a tremendously complicated cognitive act that requires planning, text generation, 
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and revision (Flower et al., 1994). The instruction of academic writing may involve guiding 
students to reflect on their writing process and their use of metacognitive strategies. In real-
izing such a goal, student writers may face constraints in taking control of academic writ-
ing. The development of academic writing is in the hands of those who understand, plan, 
set goals for writing tasks and react to, and reflect on what has been written (Sasaki et al., 
2018). In this respect, we see a potential in assessing EFL learners’ use of metacognitive 
academic writing strategies and the predictive effects of metacognitive writing strategies 
on academic writing. The purpose of the present study is thus twofold: (a) to validate a 
questionnaire about metacognitive strategies on academic writing; and (b) to explore the 
extent to which strategies predict EFL students’ academic writing performance. Findings 
can shed light on the understanding of metacognitive strategies on EFL academic writing. 
Teachers can thus gain insight on how to foster instruction of targeted metacognitive writ-
ing strategies for students. A final contribution is the potential for researchers to transfer 
educational psychology theory, e.g., self-regulation and metacognition, to EFL academic 
writing pedagogy.

Literature review

Metacognition

Metacognition is multidimensional and domain-general in nature. Earliest stage of meta-
cognition is developed from the theory of mind approach (Flavell, 1979). For example, 
metacognition is the practical application of theory of mind to cognitive tasks. Knowledge 
from theory of mind provides the conceptual underpinnings essential to the development of 
metacognition (Lockl & Schneider, 2006). Metacognition fills “a unique niche in the self-
regulatory phylum,” through providing “domain general knowledge and regulatory skills 
that enable individuals to control cognition in multiple domains” (Schraw, 2001, p. 7). 
Metacognition is thus a critical awareness of one’s own thinking processes and the execu-
tive processes in attempting to regulate their cognitive processes as a thinker and learner 
(Flavell, 1979).

Flavell (1979) delineated metacognition as serving two basic functions, namely the 
monitoring function and control of cognition. For example, metacognition, “through 
the monitoring function, is informed by cognition and, through the control function, 
informs cognition” (Efklides, 2008, p.278). Efklides (2006) included metacognitive 
knowledge and metacognitive experiences as the monitoring function and metacog-
nitive skills as the control of cognition. Flavell (1985) suggested person, task, and 
strategy knowledge comprised metacognitive knowledge. Based on Wenden’s (1998) 
assertions, person knowledge refers to a learner’s knowledge about his or her cogni-
tive processes and any possible factors, such as age, language aptitude, and motivation, 
that may impact the learning performance. Task knowledge involves the knowledge 
essential to understanding the purpose, nature, and demands of various tasks. Strategy 
knowledge includes the knowledge of the strategies that can help achieve the goals and 
effectiveness of learning tasks. Paris et al. (1984) argued that metacognitive knowledge 
should include declarative, procedural, and conditional knowledge. Declarative knowl-
edge refers to a learner’s skills, intellectual resources, and processing abilities. Proce-
dural knowledge covers the knowledge required to figure out how to implement a task 
through deploying strategies. Conditional knowledge includes learners’ knowledge of 
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discerning when and why to use specific strategies for a relevant task. Flavell (1985) 
also named metacognitive knowledge and metacognitive regulation as knowledge of 
metacognition and regulation of metacognition.

In addition to metacognitive knowledge, other researchers also called for attention 
to metacognitive experiences and metacognitive skills (e.g., Efklides, 2008). Meta-
cognitive experiences refer to what individuals are aware of and what they feel when 
they must process information related to a coming task (Efklides, 2006). For example, 
metacognitive experiences included feelings and judgments of knowing, effort expend-
iture, solution correctness, task difficulties, task familiarity, and self confidence. 
Metacognitive experiences form a platform for an individual to build awareness of a 
task that needs to be performed. Metacognitive feelings are both affective and cogni-
tive in nature and can be considered within the broader mechanism of self-regulation 
behavior.

Metacognitive skills were described as metacognitive strategies or metacognitive 
regulation, including planning, conflict resolution, error detection, and inhibitory con-
trol (Shimamura, 2000). Metacognitive skills comprise orientation strategies, plan-
ning strategies, cognitive processing strategies, monitoring strategies, and evaluation 
strategies (Veenman & Elshout, 1999). Brown (1987) defined metacognitive regulation 
as how learners identify distracting internal and external stimuli to sustain effort over 
time for executive functions. According to Schraw (1998), metacognitive regulation 
entails three skills: planning, monitoring, and evaluating. Planning refers to the abil-
ity to seek appropriate selection of strategies and adequate allocation of resources for 
relevant tasks. Monitoring is the ability to observe and check on the task performance. 
Evaluating taps into the ability to appraise the regulatory processes and learning prod-
ucts. Schraw and Dennison (1994) added two metacognitive strategies, i.e., debug-
ging strategies and information management strategies. Debugging strategies refer to 
the ability to correct comprehension and performance errors. Information manage-
ment strategies cover skills in processing, organizing, elaborating, and summarizing 
information efficiently. We developed the following figure to illustrate metacognition  
(Fig. 1).

The above figure provides insight into the conceptualization of metacognition. First, 
metacognition consists of two aspects: monitoring function and control of cognition. 
The feature of the metacognitive system is a kind of dominance relation. Thie meta-
cognition system was for the flow of information. The information flow gives rise to a 
distinction between “control” and “monitoring” (Nelson, 1996). The three major stages, 
i.e., acquisition, retention, and retrieval, are between the control and monitoring lev-
els. Metacognition is thus a conscious process, through which an individual is con-
sciously aware of the monitoring and control processes. Second, the monitoring func-
tion includes metacognitive knowledge and metacognitive experiences while the control 
function involves initiation of metacognitive skills or strategies. Third, metacognitive 
experiences and skills direct learners’ ability to regulate their cognitive processes, for 
which we described as metacognitive regulation (e.g., planning, monitoring, evaluat-
ing). Reflection is a fundamental part of the plan-monitor-evaluate process. Finally, 
metacognition is an individual phenomenon that reflects one’s knowledge, experiences, 
and skills in metacognition. Metacognitive knowledge, metacognitive experiences, and 
metacognitive skills are interrelated. For example, metacognitive knowledge may influ-
ence learners’ metacognitive experiences, their feelings and judgments of writing effi-
cacy, which in turn, influence their use of metacognitive strategies in self-regulating 
their writing process.
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Metacognition, self‑regulation, and writing

Metacognition reflects one’s ability in self-regulated learning (SRL). SRL incorporates 
three classes of regulation: covert (personal), behavioral, and environmental (Zimmer-
man & Risemberg, 1997). Covert self-regulation refers to the “adaptive use of cognitive 
or affective strategies” to reduce anxiety in learning. Behavioral self-regulation pertains 
to “the adaptive use of a motoric performance strategy.” Environmental self-regula-
tion involves “the adaptive use of a context-related strategy” (p.77). When a learner can 
exert strategic control over the three classes of regulation, he or she can be described as 
a learner of metacognitive awareness (Zimmerman, 1989). As Zimmerman and Schunk 
(2001) argued, SRL includes parameters—personal processes, environmental events, and 
behavioral attributes—that enable a learner to identify a topic, set goals to become familiar 
with the topic, adopt strategies to examine the topic, and evaluate and modify the relevant 
strategies for a deeper understanding of the subject matter. Indeed, self-regulated learn-
ers can often draw upon different metacognitive strategies to discern how to control their 
beliefs, behaviors, and external environments in the learning process (Zimmerman, 2013), 
thus allowing them to regulate “learning strategies as well as internal and external learn-
ing resources (e.g., motivation, learning environment)” (Ziegler et al., 2011, p.76). Hence, 
SRL reflects learners’ ability to “plan, monitor, and regulate” their learning through taking 
control of their “thoughts, feelings, and actions” (da Silva Marini & Boruchovitch, 2014, 
p.323). SRL strategies were acknowledged as building upon cognition, metacognition, 
social behavior, and motivational regulation (Oxford, 2013; Zimmerman, 2011). Learners 

Fig. 1  Multi-faceted elements of metacognition
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deployed different metacognitive strategies to “guide them toward being effective learn-
ers without reliance on teacher-imposed structure and control” (Andrade & Evans, 2012, 
p.21). Oxford (2013) categorized strategies into four groups: metacognitive strategies that 
guide the planning, monitoring and evaluating process; affective strategies that manage 
emotions and motivation; cognitive strategies that analyze and synthesize information; and 
social-interactive strategies that emphasize collaboration. Those various strategies form the 
basis for the strategic self-regulation model. Exploring how metacognitive writing strate-
gies influence students’ EFL academic writing performance becomes necessary. The pre-
sent study thus focuses on metacognitive strategies, a central dimension of SRL strategies.

Metacognitive strategies influence writing. In an early model on thinking and speech 
(Vygotsky, 1987), transition from thought to word was described as a very complex pro-
cess and required deliberate analytical actions. Although Vygotsky’s model did not focus 
on writing, based on this model, we may assume that writers need to create a web of mean-
ing connecting prior and present experiences and knowledge to maximally compact inner 
speech to be understood by the readers. Translating thoughts into words requires learners 
to repeatedly revise their output to a standard of quality. Such demands are assumed to 
require varied metacognitive strategies to enhance their effectiveness in writing.

Later models of the writing process acknowledged the strategies involved in planning, 
monitoring, and reviewing the writing process. For example, based on an early writing 
model proposed by Flower and Hayes (1980), writing was conceptualized into three com-
ponents, i.e., task environment, long-term memory, and the writing process. The process of 
writing was described to include planning the writing (e.g., generating information, setting 
goals, and organizing information), translating ideas into text, and reviewing the draft (e.g., 
evaluating and revising text). In a later cognitive model of knowledge telling/knowledge 
transforming (e.g., Bereiter & Scardamalia, 1987), two strategies, i.e., rhetorical and self-
regulatory strategies, were suggested as mental subroutines that can enhance writing. The 
two models provided insight into the cognitive interactive aspects of writing. The cognitive 
act of writing spawned investigation of differences in writing between expert and novice 
student writers. Such differences included strategies in planning, translating and reviewing, 
and monitoring. Indeed, compared to experts who could employ cognitive methods to gar-
ner and sustain affective experiences and motivation, novices were less able to set writing 
goals, monitor their output based on their writing goals, and revise text at an organizational 
level (Teng & Huang, 2019). Hence, writing activities are usually “self-planned, self-ini-
tiated, and self-sustained,” for which learners need “self-initiated thoughts, feelings, and 
actions” to attain various literary goals, including “improving their writing skills as well as 
enhancing the quality of the text” (Zimmerman & Risemberg, 1997, p.76). The assumption 
is that if skilled writers can employ metacognitive strategies to control the triadic influ-
ences in writing, novice writers can also benefit from instruction on relevant metacognitive 
strategies.

Based on the above models, metacognition may pervade the writing process. Learners 
need to rely on metacognitive strategies to plan, monitor, and regulate their writing pro-
cess. Indeed, the meaning-making process is a conscious process (Flower, 1989). Such a 
process may reflect the interconnection between metacognition, self-regulation, and writ-
ing. For example, construction of meaning is a part of metacognitive development. Such 
an argument may reflect Hyland’s (2003) writing process paradigm, in which writing is 
“essentially learnt, not taught” (p. 18). We also see the value of possibly exploring meta-
cognitive strategies for helping learners express meaning in writing.

Some empirical studies support the importance of metacognition and self-regulation 
in writing. For example, instruction about metacognitive writing strategies (i.e., planning, 
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feedback handling, monitoring, and evaluating) facilitated students’ reflection, monitor-
ing, and evaluation of the metacognitive processes (Teng, 2016). Similarly, Bui and Kong 
(2019) incorporated metacognitive instruction for peer review in L2 writing and claimed 
that their training of metacognitive strategies strengthened learners’ belief and perceptions 
and increased their level of engagement and collaboration for L2 writing. As argued by Sun 
and Wang (2020), the effectiveness of metacognitive writing strategies may be related to 
learners’ strengthened self-efficacy belief. Ma and Teng (2021) described different learn-
ers’ metacognitive knowledge and the relationship with writing development. Their find-
ings showed that learners of different language proficiency demonstrated different develop-
ment trajectories of metacognitive knowledge and writing development.

In a recent study (Teng, 2020), instruction on metacognitive strategies included two 
groups: group feedback guidance and self-explanation guidance. Results collected from 
120 Chinese students revealed the positive effects of group metacognitive support on writ-
ing. Metacognitive awareness can help learners manage themselves and prevail over writ-
ing-related setbacks. As argued by Hacker et al. (2009), metacognitive awareness can help 
writers maintain a “privileged position,” in which they can “generate the thoughts they 
wish to write, and monitor and control that generation of thoughts… [while they] trans-
late those thoughts into writing, and they monitor and control that translation” (p. 161). 
In a longitudinal study that explored metacognitive awareness, writing, and self-regulation 
(Negretti, 2012), data were collected from journals written by 18 students. Results showed 
that metacognitive awareness mediates learners’ perceptions of writing tasks and self-reg-
ulation. For example, metacognitive awareness facilitates learners’ ability to adapt their 
strategic choices to the specific writing requirements. Self-regulatory experiences lead to 
an enhanced awareness of conditional and personal strategies. In particular, monitoring 
and evaluation are associated with learners’ writing task perception and their awareness of 
effectiveness in metacognitive writing strategies.  Teng’s (2019b) study focused on instruc-
tion of metacognitive strategies  for self-regulated learning. Results showed the effective-
ness of fostering metacognitive strategies for young learners’  writing, in line with Har-
ris and Graham’s (2009) research. In addition, promoting automaticity of metacognitive 
strategies resulted in “spare attentional resources that contributed to high-level processes 
of generating ideas and organizing them into sentences” (Teng, 2019b,  p.292). As sup-
ported in a longitudinal study (Teng & Zhang, 2021), learners’ L2 writing development 
was dependent on their initial level of metacognitive knowledge.

The above studies established the basis for understanding the relationship between 
metacognition, self-regulation, and writing. Challenges in developing learners’ metacog-
nitive strategies may be a reason for learners’ lack of proficiency in writing. It is essen-
tial to foster learners’ awareness of metacognitive strategies. As metacognitive strategies 
are multidimensional, exploring the different strategies used to gain insights into learners’ 
strengths and weaknesses and how such awareness can predict learners’ writing perfor-
mance, appears to be essential.

Language learning strategies based on SRL and metacognition

Learning strategies are “cognitive plans oriented toward successful task performance” (Schunk 
& Zimmerman, 2012, p.62), or the tools for learners to achieve active, self-directed involve-
ment in developing learning capacity (Wenden & Rubin, 1987). Strategies include activities or 
techniques for selecting and organizing information, rehearsing learned materials, allocating 
new materials for information in memory, and creating and maintaining a positive learning 
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climate (e.g., enhancing self-efficacy) (Weinstein & Mayer, 1986). Strategy use becomes an 
indispensable part of SRL because learners can employ strategies to control information pro-
cessing involved with learning. In an early study (O’Malley & Chamot, 1990), learner strate-
gies in second language acquisition emerged from the need to identify the characteristics and 
behaviors of effective learners. In relation to this, successful language learners could associate 
new information with existing information in long-term memory and build increasingly intri-
cate and differentiated mental structures. One aspect that distinguishes expert learners from 
novice learners is more effective use of learning strategies. As documented by Oxford (1990), 
efficient learners are more likely to use metacognitive strategies, including planning, organ-
izing, and evaluating, that may help them take executive control over their learning. Expert 
learners are also more willing to use cognitive strategies, including analyzing, reasoning, and 
transferring information, and summarizing, to achieve better learning outcomes. Exploring 
strategies that contribute to learning and ways in which strategies interact with social and psy-
chological variables in L2 contexts appears necessary.

In recent years, some researchers revealed the nature of self-regulated writing strategies 
and the potential of L2 writing strategies for enhancing writing. For example, Teng and Zhang 
(2016) developed a self-regulated writing strategies questionnaire to understand Chinese EFL 
students’ use of writing strategies. The questionnaire included multiple dimensions of self-
regulation, covering cognition, metacognition, social behavior, and motivational regulation. 
The four dimensions included nine strategies, which were correlated with each other. Specifi-
cally, strategies such as text processing, planning, monitoring, evaluating, feedback handing, 
emotional control, and motivation were significant predictors for EFL students’ writing pro-
ficiency. In a recent study, Teng and Huang (2019) showed that in addition to metacognitive 
writing strategies for self-regulating the writing process, the other two facets of metacognition, 
namely metacognitive knowledge and experiences, can also predict the students’ writing per-
formance. Moreover, metacognitive knowledge and regulation collectively accounted for 62% 
of the variance in writing performance scores (Teng, 2019a).

The above studies highlighted the strong association between metacognition and writing 
performance. Writing strategies based on metacognition theories can be applied in EFL writ-
ing settings. Although such insights can shed light on academic writing strategies and perfor-
mance, the above studies failed to explore metacognitive writing strategies in EFL academic 
writing contexts, let alone an exploration of how the interplay of the various dimensions of 
metacognition can influence academic writing performance in EFL contexts. Academic writ-
ing is not just related to the use of the English language structures, as required in writing, but 
also involves an ability to define the intellectual boundaries of their disciplines and specific 
areas of expertise. Bearing in mind the lack of research on academic writing, this empirical 
study aims to explore the different dimensions of metacognitive academic writing strategies 
and document how the strategies predict EFL academic writing performance. This study 
intends to add knowledge to the adoption of self-regulation and metacognition theories in EFL 
academic writing contexts.

The present study

Despite conceptual and methodological differences in the above-reviewed studies, meta-
cognition functions as a determining element in writing performance. The present study 
aims to validate a questionnaire on metacognitive academic writing strategies and to 
explore the predictive effects of various strategies in EFL academic writing. The focus of 
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the present study aims to explore the relationship between each subcomponent of meta-
cognition and EFL academic writing. We propose two structural models to understand the 
dimensions of metacognitive strategies in EFL academic writing. The first model is an 
eight-factor correlated model of metacognitive strategies in EFL academic writing. This 
model splits the 43 items into eight components framed with the metacognition theory. 
The second model is a one-factor second-order model that explores metacognitive strate-
gies in EFL academic writing. The second model is a competing hierarchy model. In this 
model, metacognition functions as a single higher-order common factor. We postulate that 
this common factor could account for the correlations of the eight lower-order strategies. 
The present study aims to explore the following questions:

1. What structural model best represents the dimensions of metacognitive academic writing 
strategies?

2. To what extent do metacognitive academic writing strategies predict EFL proficiency 
in academic writing?

Method

Participants

The participants consisted of 664 junior students from a university in the southwestern 
region of mainland China. The reason for choosing third-year students was because they 
attended the English for Academic Purpose (EAP) course. Although the learners had more 
than ten years of experience in learning English, they did not have much experience in 
academic writing. A total of 752 learners responded to the questionnaire, but the data from 
664 students were valid after an examination for missing values, normality, and homoge-
neity. The participants were informed that when attending this study, they would be asked 
to complete a survey and perform some writing exercises. They attended the study volun-
tarily. The consent form stated that they would receive a coupon for attending this study. 
Participants provided basic information, e.g., age, gender, and years of English learning 
experience for the consent form. Mandarin Chinese was their first language. The mean age 
of the participants was 22.13. Of the 664 students, 363 were men and 301 were women.

Questionnaire development

The Metacognitive Academic Writing Strategies Questionnaire (MAWSQ) was developed 
for the present study through five processes: item generating, consulting references, ini-
tial piloting, psychometric evaluation, and exploratory factor analysis (EFA). At the first 
stage of item generation, a multi-method technique was adopted (see Appendix A). This 
technique was focused on helping learners reflect on their writing practice and strate-
gies through some writing exercises. Different academic writing exercises were listed at 
the beginning of item generation. The learners were then asked questions related to meta-
cognition. According to Dörnyei (2014), involving learners in the process of generating 
items can ensure the suitable quality of constructs for the questionnaire. To this end, 20 
students who were diverse in terms of gender, year level, and disciplinary major were 
involved. They were invited to describe writing practice and strategies they had possibly 
used after doing some writing exercises. Based on content analysis of the transcription of 
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learners’ responses, we generated 60 items related to metacognitive academic writing strat-
egies. The second stage involved consulting relevant literature on SRL or metacognitive 
language learning strategies (Oxford, 2013; Schraw & Dennison, 1994; Wolters & Ben-
zon, 2013). We compared the items we generated with those in established references and 
selected items that fit with the metacognition and self-regulation theories. Such a proce-
dure imparted construct validity to a questionnaire and the items were judged as appropri-
ate based on relevant theories. The third stage involved initial piloting. We returned the 
questionnaire to the 20 students to check the items. For example, they checked whether 
items were ambiguous or not relevant. We eliminated two double-barreled items based 
on learners’ feedback. The fourth stage involved psychometric evaluation. Two experts in 
the field of language-learning strategies were invited to examine the items. They scruti-
nized the theoretical rationale, examined the items, and rated the degree to which the items 
matched the constructs defined in the present study. Based on their feedback, we eliminated 
five items. The final stage was an EFA analysis, which was based on another sample of 
391 students of similar background. Based on EFA, we deleted 10 items that were found to 
have a factor-loading value of less than 0.30. The present study finally included a 43-item 
scale that met the minimum requirement of cases-to-variables ratio (5:1) analysis (Field, 
2009). The final sample of 664 learners also meets the assumptions of linearity, singularity, 
and homogeneity. Appendix B presents the 43 items of MAWSQ.

The present study adopted a seven-point Likert scale, which ranged from one (Strongly 
disagree) to seven (Strongly agree). Such a scale could help understand the trait features of 
the strategies. The mean scores of each sub-component of MAWSQ were used. As learn-
ers reported very few metacognitive experiences, the MAWSQ mainly includes two main 
components: metacognitive knowledge and metacognitive regulation. In terms of meta-
cognitive knowledge, three categories, i.e., declarative knowledge, procedural knowledge, 
and conditional knowledge, were established. With regard to metacognitive regulation, 
five categories, i.e., planning, monitoring, evaluating, debugging, and information man-
agement, were outlined. Cronbach’s alpha was reported to check the internal consistency 
of responses to items. In terms of declarative knowledge, procedural knowledge, and con-
ditional knowledge, the Cronbach’s alphas were 0.792, 0.795, and 0.738, respectively. In 
terms of planning, monitoring, evaluating, debugging, and information management, the 
Cronbach’s alphas were 0.809, 0.826, 0.871, 0.812, and 0.809, respectively. The question-
naire was developed in a bilingual version. The participants completed the Chinese version.

Academic writing test

This is a single measure of academic writing performance. This test evaluated learners’ 
ability to understand the topic, provide details, outline problems, and provide arguments 
for a specific academic discipline based on their own knowledge or experience. The main 
focus of the test was to evaluate the learners’ academic writing performance in terms of 
linguistic competence, critical thinking, and articulation of ideas. In this academic writing 
test, learners were required to write an essay on a topic related to medicine and health. The 
topic was chosen in responding to the institutional advocate of enhancing students’ aware-
ness of self-care needs due to the COVID-19 pandemic. Learners were presented with six 
pictures. The learners described what they perceived about the pictures, connected the pic-
tures, and produced a short essay. Each picture was accompanied by some key words. For 
example, the first picture was about “bacteria and the flu.” The learners were provided with 
a list of words for writing (e.g., bacteria, pills, vitamins, anatomy, donate, chemist, mask, 
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beaker, and petri dish). The list of words also included the Chinese meanings for better 
comprehension by the learners.

The marking scheme was based on four components of writing rubrics adopted in the 
university, i.e., task achievement, coherence and cohesion, lexical resource, and grammati-
cal range and accuracy. The Cronbach’s alpha for the four components of this test ranged 
from 0.811-0.875, indicating a sound reliability. In order to ensure the face validity of the 
test (i.e., the accuracy of content), the study involved three researchers with expertise in L2 
writing. The total possible score for the test was 24 points, with 6 marks for each compo-
nent. Three experienced EFL teachers were paid to rate the writings for one class. There 
were 45 raters involved for the 15 classes where the participants were from. The partici-
pants’ identity was not revealed to the raters. Prior to scoring, raters had a discussion on 
marking and sample writings. In each class, the first two raters marked the writings, and 
when disagreements on marking arose, a third rater would be called upon to have a discus-
sion. The differences were solved based on the majority’s opinion. Cohen’s kappa coef-
ficient (κ) was employed to measure interrater reliability for the 15 classes. The values 
ranged from 0.71-0.79, indicating sound interrater reliability.

Procedures

The questionnaire was administered and completed online. Participants scanned a QR code 
and completed the questionnaire at the end of the EAP course. The reason for administer-
ing the questionnaire at the end of the writing course was to elicit learners’ reflection on 
the use of strategies. Although a strict time limit to complete the questionnaire was not 
enforced, the learners spent an average of 15 min completing the Chinese version of the 
MAWSQ. On the following day, learners completed the academic writing test in class. The 
time allowed for this test was one hour, following the exam practice for writing at this 
university. The writing test was completed using a paper-and-pencil format. The teacher in 
each class helped proctor the process. They acted as the test administrators, ensuring that 
all testing sessions were conducted in the same manner and that participants received the 
same explanations.

Data analysis

After testing the plausibility through EFA, the data were analyzed through a series of con-
firmatory factor analyses (CFA). Data were analyzed through SPSS AMOS program, ver-
sion 24. CFA is for testing a theoretical model through confirming factors, correlations, 
covariance patterns, and residual or error values within a data matrix (Byrne, 2016). The 
maximum likelihood (ML) estimation method was adopted to evaluate the hypothesized 
models. The models were also evaluated by statistical means to determine the adequacy of 
its goodness-of-fit (GFI) to the sample data, e.g., it can measure the hypothesized model 
and the observed covariance. Based on Byrne’s (2016) research, the CFA data were also 
based on following omnibus fit statistics, including a chi-square statistic, the degrees of 
freedom (df), p value, the ratio of chi-square χ2 divided by the df, the root mean square 
error of approximation (RMSEA), the standardized root mean square residual (SRMR), 
the comparative fit index (CFI), and the Tucker–Lewis Index (TLI). Model fit should com-
monly meet most of the following criteria: the value of GFI should be over 0.90, the value 
of RMSEA should be less than 0.1, the value of SRMR should be less than 0.08, and the 
values for CFI and TLI should be equal to or larger than 0.90 (see Kline, 2011 for details). 
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One issue to bear in mind is that we may not achieve satisfactory levels for all indices in 
a model. In an attempt to compare the hypothesized nested models, we used chi-square 
statistics to select the appropriate structural model. For example, based on Kline’s (2011) 
research, we examined the differences in chi-square as a ratio of the difference in df. The 
significant p-value indicated that the reference model may be a more appropriate model.

The final procedure was to evaluate the predictive effects of various dimensions of 
metacognitive academic writing strategies on academic writing performance. We adopted 
linear regression analysis to understand the extent to which different strategies predicted 
EFL learners’ academic writing performance.

Results

Descriptive statistics and normality check

The mean scores of the eight factors ranged from 4.24 to 4.84 with standard deviations 
ranged from 0.96 to 1.07. The values for skewness ranged from -0.013 to 0.172. Finally, 
the values for kurtosis ranged from 0.166 to 0.627. According to Kline (1998), the data 
fit with the requirements of normality assumption. Table 1 presents the means, standard 
deviations, and normality check for the eight strategies.

CFA results

Figure  2 shows the standardized results for the three-factor correlated model. The CFA 
results revealed that the standardized estimate loadings from observed variables to the 
unobserved variables were all higher than 0.50, which is a benchmark value that indicates 
an acceptable effect size (Raykov & Marcoulides, 2008). The results confirmed the differ-
ent variables of metacognition were distinct but correlated.

The next step was to check whether the model fit the data well. Results are in Table 2.
Results in Table  2 showed an acceptable model fit (χ2 664 = 2374.052; df = 832; 

p < 0.001; χ2/df = 2.853; GFI = 0.912; RMSEA = 0.054, SRMR = 0.053; CFI = 0.917; 
TLI = 0.918). The results provided evidence for validity of the internal structure of the 

Table 1  Means, standard deviations, and normality check for the eight strategies

DK Declarative knowledge, PK  Procedural knowledge, CK Conditional knowledge, P Planning, M Moni-
toring, E  valuating, IMS Information management strategies, DS  Debugging strategies

Dimensions Metacognitive writ-
ing strategies

M SD Skewness Kurtosis

Metacognitive knowledge DK (5 items) 4.84 1.02 -.013 .527
PK (4 items) 4.65 1.05 .014 .590
CK (4 items) 4.46 .96 .172 .627

Metacognitive regulation P (7 items) 4.48 1.01 .062 .514
M (6 items) 4.52 .96 -.013 .494
E (7 items) 4.65 1.02 .036 .480
IMS (5 items) 4.24 1.06 .142 .166
DS (5 items) 4.29 1.07 .089 .245
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Fig. 2  Eight-factor correlated model of metacognitive strategies for EFL academic writing with stand-
ardized regression weight (N = 664). Note: DK = Declarative knowledge; PK = Procedural knowledge; 
CK = Conditional knowledge; P = Planning; M = Monitoring; E = Evaluating; IMS = Information manage-
ment strategies; DS = Debugging strategies
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construct measured. The next step was to present the results of the one-factor second-order 
model (Fig. 3).

In Fig. 3, the coefficients of the eight strategies ranged between 0.71 and 0.79 on the 
construct of metacognition, which indicates internal structure of the questionnaire (Kline, 
2011). Again, the standardized estimate loadings from observed variables to the unob-
served variables were all higher than 0.50, which represents an acceptable effect size 
(Raykov & Marcoulides, 2008). The results confirmed metacognition functioned as a sin-
gle common factor that included the eight distinct but correlated factors. Results from the 
model fit indices are also in Table 2.

Results in Table  2 also showed an acceptable model fit (χ2 664 = 2506.382; df = 852; 
p < 0.001; χ2/df = 2.942; GFI = 0.919; RMSEA = 0.055; SRMR = 0.057; CFI = 0.909; 
TFI = 0.908). Again, the overall results showed that the model fit the data well (Kline, 
2011). The next step was to compare the two models.

Model comparisons indicated significant improvement from Model 1 to Model 2. The 
chi-square values in the two models suggested significant differences (χ2

M2 − χ2
M1 = 132.33; 

 dfM2 −  dfM1 = 20; p < 0.001), indicating the indices of Model 2 improved significantly over 
Model 1. Hence, the second model demonstrated that metacognition functions as a hierar-
chical construct which explains the eight metacognitive strategies. This is an evidence for 
highlighting metacognition in the EFL academic writing classroom.

Predictive effects of metacognitive academic writing strategies on academic 
writing

Results for the correlation between different strategies are in Table 3.
The Pearson correlation coefficients in Table 3 suggest that the DK of the metacogni-

tive component was strongly correlated with PK (r = 0.661), CK (r = 0.597), P (r = 0.606), 
M (r = 0.618), E (r = 0.676), IMS(r = 0.511), and DS (r = 0.529). The correlations were all 
higher than 0.50, which means that at least 25% of the variance of one component was 
explained by the other. Table  5 shows the correlation between academic writing perfor-
mance and each of the strategies.

Results in Table  4 revealed that each of the eight strategies were significantly corre-
lated with academic writing performance (p < 0.001). In particular, AWP was strongly cor-
related with DK (r = 0.720), PK (r = 0.778), CK (r = 0.803), P (r = 0.798), M (r = 0.829), E 
(r = 0.829), IMS(r = 0.752), and DS (r = 0.750). The final step was to present the regression 
results (Table 5).

Results showed that the eight metacognitive strategies as a whole explained approxi-
mately 87% of the variance in the EFL students’ academic writing scores, F (8, 

Table 2  Model fit indices from confirmatory factor analysis

Model fit indices χ2 df p χ2/df GFI RMSEA SRMR CFI TLI NFI

Criteria - -  < 0.05  < 3  > 0.9  < 0.10  < 0.08  ≥ 0.9  ≥ 0.9  > 0.9
Model 1 Value 2374.052 832 0.000 2.853 0.912 0.054 0.053 0.917 0.918 0.878
Criteria - -  < 0.05  < 3  > 0.9  < 0.10  < 0.08  ≥ 0.9  ≥ 0.9  > 0.9
Model 2 Value 2506.382 852 0.000 2.942 0.919 0.055 0.057 0.909 0.908 0.872
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Fig. 3  One-factor second-order model of metacognitive strategies for EFL academic writing (N = 664)
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635) = 529.666, p < 0.001, R2 = 0.87, adjusted R2 = 0.868. The different predicting effects of 
each strategy on AWP are delineated in Fig. 4.

As shown in Table 5 and Fig. 4, individual sub-categories of metacognition, i.e., DK, 
PK, CK, P, M, E, IMS, DS, all yielded significant predictions for the EFL learners’ aca-
demic writing performance (p < 0.001).

Discussion

The first purpose of the present study is to validate a self-reporting instrument, i.e., the 
Metacognitive Academic Writing Strategies Questionnaire (MAWSQ). The questionnaire 
was based on the trait features of metacognition. The results provided evidence about the 
factorial structure of the instrument, entailing metacognitive knowledge and regulation. 
The findings document the utility of MAWSQ with satisfactory psychometric properties. 
The eight metacognitive strategies were distinct but correlated with each other. In addi-
tion, the eight strategies were reliable in terms of conceptual and empirical grounds. Model 

Table 3  Pearson correlation 
coefficients for the eight 
metacognitive strategies

DK Declarative knowledge, PK  Procedural knowledge, CK Con-
ditional knowledge, P Planning, M  Monitoring, E Evaluating, IMS 
Information management strategies, DS Debugging strategies

DK PK CK P M E IMS DS

DK 1
PK 0.661 1
CK 0.597 0.671 1
P 0.606 0.693 0.706 1
M 0.618 0.694 0.724 0.747 1
E 0.676 0.727 0.749 0.709 0.774 1
IMS 0.511 0.579 0.663 0.689 0.71 0.632 1
DS 0.529 0.59 0.683 0.639 0.669 0.628 0.68 1

Table 4  Pearson correlation 
coefficients on the eight 
strategies and academic writing 
performance

AWP Academic writing performance, DK Declarative knowledge, 
PK Procedural knowledge, CK Conditional knowledge, P Planning, 
M  Monitoring, E Evaluating, IMS Information management strategies, 
DS Debugging strategies
* p < .05, ** p < .01

AWP

DK 0.720**
PK 0.778**
CK 0.803**
P 0.798**
M 0.829**
E 0.829**
IMS 0.754**
DS 0.750**
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comparisons were based on two competing models: the one-factor second-order model 
(Model 2) and the eight-factor correlated model (Model 1). Model 2 showed a better model 
fit than Model 1. The empirical findings support that metacognition functions as a theoreti-
cal construct that can account for the significant correlations of eight lower-order metacog-
nitive strategies in academic writing. Consistent with Schraw and Moshman’s (1995) study, 
the construct of metacognition accounts for a “systematic structure of knowledge” that can 
be used to explain and predict a broad range of learning strategies (p.356). The present 
study also sheds light on the metacognition theory that deploys a range of strategies related 
to declarative knowledge, procedural knowledge, conditional knowledge, planning, moni-
toring, evaluating, information management strategies, and debugging strategies (Schraw 
& Dennison, 1994). These strategies are distinct but interact with one another in the meta-
cognitive process. As Paris and Winograd (1990) explained, metacognition is a cyclical 
process of engaging “self-appraisal and self-management of cognition” (p.17), through 
which cognitive and personal reflection on knowledge states and abilities, and mental pro-
cesses that orchestrate different dimensions of problem-solving function together and pro-
vide an overall view of learners’ thought processes. The sums of the eight strategies col-
lectively indicate the learners’ overall metacognition levels. The various strategies included 
in the metacognition construct help in the conceptualization of learners as individuals who 
need to be actively engaged in the orchestration of knowledge construction for academic 
writing.

In the present study, the eight strategies were interpreted with reference to the two core 
paradigms of metacognition, i.e., metacognitive knowledge and regulation, as conceptu-
alized in early studies (Flavell, 1979; Schraw, 2001; Wenden, 1998). The metacognitive 
knowledge dimension comprises declarative knowledge, procedural knowledge, and con-
ditional knowledge, reflecting learners’ beliefs and knowledge about tasks, strategies, and 
learners themselves that affects the course and outcome of cognitive enterprise (Flavell, 
1979). The metacognitive regulation dimension comprises planning, monitoring, and 

Table 5  Linear regression results (N = 644)

Dependent variable: AWP
WP  Academic writing performance, DK Declarative knowledge, PK Procedural knowledge, CK Condi-
tional knowledge, P Planning, M Monitoring, E Evaluating, IMS Information management strategies, DS 
Debugging strategies’
*  p < .05, ** p < .01, *** p < .001

Unstandardized 
Coefficients

Standardized 
Coefficients

t p VIF R2 Adjusted  R2 F

B Std. E Beta

Constant 1.518 0.282 - 5.387 0.000** - 0.87 0.868 529.666 ***
DK 0.091 0.015 0.132 6.287 0.000** 2.136
PK 0.102 0.019 0.13 5.479 0.000** 2.747
CK 0.118 0.023 0.131 5.195 0.000** 3.105
P 0.066 0.014 0.12 4.807 0.000** 3.06
M 0.095 0.017 0.153 5.597 0.000** 3.648
E 0.087 0.014 0.175 6.408 0.000** 3.645
IMS 0.086 0.015 0.13 5.64 0.000** 2.592
DS 0.089 0.014 0.136 6.123 0.000** 2.4
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evaluating, reflecting the essential role of regulation in the SRL process (Winne & Had-
win, 2010). The metacognitive regulation dimension also includes information manage-
ment strategies and debugging strategies, representing learners’ metacognitive control of 
their learning behaviors in adjusting how the material is used, the task is performed with 
the material, and how well the material meets the goals (Nilson, 2013). The metacognition 
dimensions included in the questionnaire conceptualized how learners “[understood] what 
skills, strategies, and resources [were] required to complete a task as well as how and when 
to use those skills and strategies” (Schunk & Zimmerman, 2006, p.360). The findings 
showed a positive and significant relationship among the various strategies of metacog-
nitive knowledge and regulation, resonating with previous studies (Teng, 2016; Pugalee, 
2001). The strong connection between metacognitive knowledge and regulation supports 
the assertion that EFL students need to deploy a rich repertoire of cognitive, metacognitive, 
and regulatory knowledge, skills, and strategies in taking control of the learning process 
(Teng & Zhang, 2016). As argued by Wolters (1999), strategies in metacognitive knowl-
edge and regulation can “increase students’ level of cognitive engagement, overall level 

Fig. 4  The predictive effect of metacognitive strategies on academic writing performance
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of effort, and subsequent achievement within an academic setting” (p. 285). The positive 
correlations between metacognitive knowledge and regulation also lend support to the 
argument that metacognition provides a “framework for understanding one’s as well as the 
others’ cognition and thus guides the interpretation of situational data so that proper con-
trol decisions are made” (Efklides, 2006, p.4). The present study provides a strong argu-
ment for viewing metacognition as a prominent facet for developing self-regulated learners 
(Efklides, 2008), as well as “social, motivational, and behavioral processes” as a student 
writer (Zimmerman & Risemberg, 1997, p.76).

The second purpose of the present study is to evaluate to what extent that the differ-
ent strategies related to metacognitive knowledge and regulation predict the EFL learners’ 
performance in academic writing. The results revealed that each of the eight parameters of 
metacognition was significantly correlated with the EFL students’ academic writing perfor-
mance. The argument presented—at least for this given sample and the adopted test, pro-
cedural knowledge, declarative knowledge, conditional knowledge, planning, monitoring, 
evaluating, information management strategies, and debugging strategies—demonstrated a 
strong and significant correlation to the EFL students’ academic writing performance. The 
eight metacognitive strategies as a whole explained 87% of variance in the EFL learners’ 
academic writing performance, lending support to the validity of the one factor second-
order model, in which metacognition functions as an integrated construct that is essential 
to academic writing. The findings lend support to Flower and Hayes’s (1980) cognitive 
writing model that acknowledges the skills in planning, monitoring, and reviewing process 
writing. Corresponding to the triadic personal, behavioral, and environmental influences 
on writer self-regulation (Zimmerman & Risemberg, 1997), academic writing requires 
the adaptive use of cognitive or affective strategies, motoric performance strategies, and 
context-related strategies. As argued by Karlen (2017), apart from knowledge about high-
quality compositions, students who aim to achieve effective academic writing also need to 
acquire metacognitive knowledge to regulate and monitor the writing process and to use 
strategies successfully.

In particular, within the metacognitive knowledge dimension, procedural knowledge, 
declarative knowledge, and conditional knowledge significantly predicted academic writ-
ing scores with a large effect size in our study. Corresponding to previous studies (Brown, 
1987; Schraw, 2001), students can become strategic learners when they possess declara-
tive, procedural, and conditional knowledge. Such findings support an argument that EFL 
learners need to discern knowledge about what strategies are available, how to use those 
strategies, and how to use elaboration in studying materials to master academic writing. 
The findings also support studies that argued for the essential role of metacognitive knowl-
edge in fostering active engagement in applying their knowledge about the writing process, 
identifying the type of strategies valuable in the writing development, and enhancing stu-
dents’ writing outcomes (Kim, 2013; Ruan, 2014).

Within the metacognitive regulation dimension, planning, monitoring, evaluating, 
information management strategies, and debugging strategies significantly predicted aca-
demic writing scores with a large effect size in the current study. These findings support 
the important role of metacognitive regulation in writing (Teng, 2019a). For example, 
learners who were more self-regulated in writing appeared to be more skilled in writing. 
Planning comprised items in goal setting, time management, and writing-resources plan-
ning. In examining the EFL learners’ use of planning strategies, we detected that Chinese 
EFL students could plan ahead and organize their thoughts to produce effective written 
essays. This strategy plays a critical role in ensuring EFL academic writing performance. 
Learners’ development in academic writing could be deemed as a complex process as its 
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development is subject to student writers’ strategic behavior in seeking knowledge and 
adjusting planning behaviors. Learners who have planned well for academic writing would 
normally be the ones who possessed strong metacognitive awareness of writing-oriented 
goals (Zhang & Qin, 2018). The items for the monitoring strategy focused on textual-level 
processing, self-regulation from distractions, lexical resources, and writing adjustment. 
Corroborating previous studies that stressed the role of monitoring in sustaining writ-
ing efforts (Xiang, 2004), such findings supported the assertion that students who could 
use multiple strategies to conduct metacognitive management of their writing processes 
might achieve better performance in academic writing. The items in the evaluating strat-
egy focused on self-assessment of language use, writing quality, organization, and content. 
The findings indicated the need to stimulate learners’ self-reflection in evaluating writing 
performance (Teng, 2020 ). As argued by Travers et  al. (2015), learners’ metacognitive 
awareness of strategies, such as self-evaluation and self-reflection in strategy use, expe-
dited learning outcomes. Items in the information management strategy focused on organ-
izing, elaborating, summarizing, and selective focusing. The findings suggest the role of 
accessing, storing, and analyzing information for writing (Kenkel & Yates, 2009). Items in 
the debugging strategy involved learners’ behaviors to correct comprehension and perfor-
mance errors. The findings indicated the need to develop debugging skills for writing, and 
learners’ reported use of this cluster of strategies might help boost their willingness to be 
self-reflective in correcting their academic essays.

Limitations and implications

Some limitations for the present study were present. First, even though we demonstrated 
high content validity through theoretical and empirical validation of the selected strategies, 
the strategies listed in the questionnaire were still limited. For example, we did not include 
metacognitive experiences—another important dimension of metacognition—in part, due 
to the time the learners would be willing to spend in data collection. We did not identify 
enough strategies related to metacognitive experiences from students’ interview data, for 
which we did not include this dimension in the questionnaire. Second, the present study is 
based on a self-reported questionnaire. The use of surveys may not accurately assess learn-
ers’ actual metacognitive awareness and behaviors as it is based on self-reported strategy 
use. Future studies should triangulate the quantitative data through adding qualitative data 
to gain a more detailed and in-depth portrayal of learners’ metacognition. Third, the aca-
demic writing genre is different from the traditional writing genre. The writing test should 
also cover additional types of exercises that can measure different academic writing skills. 
However, we only employed a single measure of writing performance. Finally, individ-
ual differences, including language learning experiences and language proficiency level, 
could also impact student writers’ performance (Teng & Huang, 2019). Future research 
could examine how learner variables influence metacognition and learners’ academic 
performance.

Despite the limitations, the present study is an innovative study that explores the inter-
correlated relationship between metacognition and EFL academic writing. First, the devel-
oped instrument may be a valid diagnostic tool to be used by EFL classroom practitioners 
to understand learners’ metacognition in academic writing. Teachers need such informa-
tion to foster and support learners’ academic writing through assessing learners’ strengths 
and weaknesses in strategy use related to academic writing. For example, teachers could 
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optimize learners’ regulative capacity in monitoring and evaluating their writing process. 
Learners should be supported in reflecting on their strategic behavior. Second, the study 
provides insight for theoretical understanding of metacognition and academic writing. In 
particular, the present study sheds light on how different strategies related to metacognitive 
knowledge and regulation predict learner’s academic writing performance. Gaining insight 
into the interplay between these strategy types and academic writing performance could 
contribute towards a better understanding of why some student writers achieve outstanding 
academic writing performance while others struggle. Finally, self-regulatory writing com-
petence, i.e., the adaptation of skills and strategies to learners’ writing, should be taught for 
learners to develop metacognitive awareness of what, how, and why certain choices apply 
for writing (Teng, 2019b ). Learners need to engage in critical thinking for planning, moni-
toring, and evaluating their own writing processes. Communicating this message to univer-
sity English learners would be desirable. The present study highlights the benefit of paying 
attention to metacognitive regulatory skills for academic writing performance.
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