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Abstract

Learners’ metacognitive competencies play a vital role in affecting their learning outcomes, especially for language learn-
ers who need to write in English as a foreign language (EFL). Much research has widely explored writers’ metacognitive
knowledge and metacognitive strategies in EFL learning contexts, yet the role of metacognitive experiences in writing is
underexplored. To fill this gap, we conducted this study to investigate the effects of EFL student-writers’ metacognitive
experiences on their writing performance with reference to complexity, accuracy, and fluency. A total of 435 EFL student-
writers at a university were invited to complete two writing tasks and the EFL Learners’ Writing Metacognitive Experi-
ences Questionnaire (EFLLWMEQ). Findings of structural equation modelling showed that metacognitive estimates of
EFL writing had a significant positive effect on lexical complexity and fluency but a negative effect on writing accuracy.
Metacognitive feelings of EFL writing were positively related to syntactic complexity, and online metacognitive strategies
of EFL writing also positively contributed to writing accuracy. The findings shed light on the theoretical and pedagogical

implications for the role of metacognition in learning to write in EFL.
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Introduction

Writing is a complex and recursive process involving meta-
cognitive, affective, and behavioural manoeuvres. Given its
multidimensional nature, writing, as a problem-solving pro-
cess, imposes challenges to writers in the first language (L1)
and also those in their second or foreign language (L2/FL)
due to sophisticated levels of cognitive function (Chen et
al., 2022; Hacker et al., 2009; Zhang, 2021). Writing ina L2
requires learners’ good command of linguistic competence.
To help L2 learners overcome the difficulties, researchers
have made efforts to develop their writing proficiency by
tapping into learners’ individual characteristics, particularly
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the facilitative role of metacognition (e.g., Negretti 2017;
Teng et al., 2021; Zhang & Qin, 2018; Zhang & Zhang,
2022; Zhao & Liao, 2021). It is understood that knowing
what learners know about themselves, the tasks, and strate-
gies for performing the tasks so that they will enrich their
metacognitive experiences for better performance, is sig-
nificant to student success in performing the new tasks (Qin
& Zhang, 2019). This is because metacognition is “think-
ing about thinking” (Flavell, 1979), and it comprises three
subcategories: metacognitive knowledge, metacognitive
experiences, and metacognitive strategies (Anderson, 2003;
Flavell, 1979; Zhang & Zhang, 2018; 2019). Although it is
hard to have a definite demarcation among the three sub-
categories (Flavell, 1979; Teng, 2020), we can easily see
that metacognitive knowledge, metacognitive experiences,
and metacognitive strategies complement and enrich one
another (Papaleontiou-Louca, 2008; Teng et al., 2021).
Specifically, metacognitive experiences instigate learners’
revision of metacognitive knowledge and metacognitive
strategies in a cyclical process. And then, metacognitive
knowledge influences their metacognitive experiences and
promotes the use of metacognitive strategies.
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It is also believed that metacognition plays a pivotal role
in L2 writing, for through metacognition L2 writers monitor
and control the complex process of learning to write (Teng,
2020; Teng et al., 2021). Emanating from Flavell’s (1976)
metacognition theory, a number of studies have examined
the effect of metacognitive factors, including metacogni-
tive knowledge and metacognitive strategies, on L2 writ-
ing (Negretti & Kuteeva, 2011; Ruan, 2014; Zhang & Qin,
2018; Zhang et al., 2021). Nevertheless, metacognitive
experiences, the subcomponent of metacognition, have not
gained much attention, even though metacognitive experi-
ences not only could help modify L2 learners’ metacogni-
tive knowledge but also activate their strategy use (Lee &
Mak, 2018; Teng, 2020; Teng et al., 2021; Zhang & Zhang,
2019).

Our search of the literature shows that metacognitive
experiences denote what an individual is aware of and what
he or she feels in the cognitive process, including his/her
online awareness of task-related knowledge, ideas, feelings,
beliefs, goals, judgments, and strategies (Efklides, 2001,
2006a, 2008, 2009; Sun et al., 2021). What distinguishes
metacognitive experiences from other metacognitive fac-
tors is that metacognitive experiences involve current and
ongoing cognition and emotions. Simply put, metacogni-
tive experiences are cognitive and affective experiences
in the cognitive process (Flavell, 1979). Metacognitive
experiences are the nexus between metacognition and emo-
tions, which are often investigated separately by L2 writing
researchers (Sun et al., 2021). Previous studies have pro-
vided evidence of the relationships between metacognitive
experiences and learning outcomes of specific domains,
such as mathematics (Akama & Yamauchi, 2004) and L2
reading (Zhang, 2002). Given the significant role of meta-
cognitive experiences in the learning process, more research
on their roles in L2 writing is needed.

While copious research on L2 writing has examined the
influence of metacognitive knowledge and metacognitive
strategies, the role of metacognitive experiences in L2 writ-
ing performance, particularly for English as a foreign lan-
guage (EFL) learners who are generally exposed to English
in the classroom setting, has not been investigated. Con-
sidering the critical role of learners’ metacognitive experi-
ences (Efklides, 2002a, 2002b; Sun et al., 2021), the present
study set out to fill the lacunae by probing the effects of EFL
student-writers’ metacognitive experiences on their writing
performance measured on three dimensions of complexity,
accuracy, and fluency.
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Review of Literature

Metacognitive experiences in general teaching and
learning

A wide range of studies has investigated theoretically and
empirically learners’ metacognitive experiences in learn-
ing (e.g., Efklides et al., 2017; Norman & Furnes, 2016;
Papaleontiou-Louca, 2008). Metacognitive experiences
involve both cognitive and affective facets that can influ-
ence the learning process and outcomes (Flavell, 1979;
Teng, 2020). Following Flavell’s (1979) metacognition
theory, Efklides (2002a, 2002b) began researching meta-
cognitive experiences by developing a sematic scale ques-
tionnaire exclusively measuring metacognitive experiences,
involving prospective and retrospective experiences (i.e.,
before and after the cognitive process) in the field of edu-
cational psychology. According to Efklides (2002a, 2002b,
2006a, 2008), metacognitive experiences encompass meta-
cognitive feelings, metacognitive judgments/estimates, and
online task-specific metacognitive knowledge. Metacogni-
tive feelings are the feelings that an individual experiences
during a cognitive process, indicating affective character-
istics of metacognition (see Efklides, 2002b). In our study,
we regarded emotions and feelings as interchangeable terms
because they are considered as metacognitive elements.
In defining metacognitive judgments/estimates, Efklides
(2002b) notes that they are cognitive in nature, referring to
the quality or features of an individual’s cognitive process.
These judgments enable individuals to be aware of the flu-
ency and outcome of a cognitive process (Efklides & Tsiora,
2002). Online task-specific metacognitive knowledge con-
sists of task-related information to which individuals pay
attention while dealing with a task (Efklides, 2008). In a
series of recent studies, Efklides and her associates have
empirically investigated learners’ metacognitive experi-
ences in the general learning process (Efklides et al., 2017,
Efklides & Vlachopoulos, 2012), and by doing so, achieved
a deeper and broader understanding of the role of metacog-
nitive experiences in the learning process.

Some researchers have strenuously explored metacogni-
tive experiences in subject-specific domains, such as math-
ematics and L2 learning, two of the most studied subjects in
research on metacognitive experiences (e.g., Akama 2007;
Efklides etal., 2006; Goh & Vandergrift 2021; Zhang, 2002).
For instance, Akama (2007) found positive relationships
between metacognitive experiences and task performance
among 70 Japanese undergraduates through a question-
naire and mathematics tasks. Goh and Vandergrift (2021)
proposed a metacognitive framework for L2 listening (see
also Zhang 2001), which included the contribution of meta-
cognitive experiences. They claimed that metacognitive
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experiences facilitated the development of metacognitive
knowledge and contributed to the revision of metacognitive
strategies in L2 listening.

Given the affective dimension of metacognitive experi-
ences, research into emotions in L2 learning is an important
endeavour. Richards (2020) posits that teaching is a hybrid
of rational and social activity, as is the case for L2 teaching
and learning, and therefore emotions play a significant role
in the L2 learning process. Thararuedee and Wette (2020)
stress that “affect can lead students to engage in, avoid, or
abandon learning opportunities” (p. 1). Having positive
emotions is evidently pivotal to the sustained effort in L2
learning, which is why research along this line has exuber-
ated in recent years in the field of L2 research (Choi, 2013;
Jiang & Dewaele, 2019; Jin & Zhang, 2019, 2021; Prior,
2019; Zhang et al., 2022). In his early work, Zhang (2002)
investigated the affective experiences by investigating 160
EFL learners’ metacognitive awareness of strategy use in
reading. Findings revealed that EFL learners’ feelings of
confidence and difficulty in completing reading tasks were
pertinent to their performance. In the EFL learning context,
Jin and Zhang (2019) re-examined the nature of foreign lan-
guage classroom enjoyment. They found three dimensions
of foreign language enjoyment: enjoyment of teacher sup-
port, enjoyment of English learning, and enjoyment of stu-
dent support.

On the whole, most studies so far have indicated the effect
of metacognitive experiences on general learning perfor-
mance. Surprisingly, to the best of our knowledge, a search
of the literature on metacognitive experiences yielded few
studies that have specifically focused on the role of meta-
cognitive experiences in L2 learning achievement. More-
over, compared with understanding the cognitive aspects
of L2 learning, the influences of affective experiences have
been neglected in L2 learning research, despite the affec-
tive dimension being considered an influential component
of metacognition in L2 learning (Fisher, 2018; Zhang &
Zhang, 2018). L2 learning requires learners to employ
metacognitive knowledge, orchestrate a range of strategies,
and regulate L2 emotions in order to complete a task (Prior,
2019; Zhang & Zhang, 2019; Zhao & Liao, 2021). It seems
sensible to address a lack of robust research on L2 learners’
metacognitive experiences, as metacognitive experiences
are the channel between learners’ cognitive and emotional
regulatory loops (Efklides, 2009).

Metacognition in L2 writing

Since metacognition is fundamental to the general learning
process (Tarricone, 2011), it is considered as one of the most
potent predictors of successful language learning (Teng et
al., 2021; Wu, 2021; Zhang & Zhang, 2019). Writing is a

complex problem-solving process that requires metacogni-
tive control, text generation and reviewing, and recursive
revising (Teng & Zhang, 2020; Teng et al., 2022). The
inextricable connections between metacognition and writ-
ing have received research sustained interest as the associa-
tion provides insights into L2 writing teaching and learning.
Therefore, a substantial body of empirical research in L2
writing has indicated that developing learners’ metacogni-
tive knowledge, metacognitive experiences, and metacogni-
tive strategies could improve their writing ability (Negretti
& McGrath, 2018; Ruan, 2014; Sun et al., 2021; Yeh, 2015;
Zhao & Liao, 2021).

Metacognitive experiences play a crucial role in L2 writ-
ing, as they are integrated with metacognitive knowledge
and metacognitive strategies (Lee & Mak, 2018; Sun et
al., 2021; Teng et al., 2022). In the process of L2 writing,
metacognitive experiences instigate the revision of learners’
metacognitive knowledge and the application of metacogni-
tive strategies in a cyclical process. Of the studies that have
investigated metacognitive experiences in specific domains,
a number of researchers have looked at the contribution of
metacognitive experiences in L2 writing (Dong & Zhan,
2019; Kasper, 1997; Wu, 2006). For example, Kasper (1997)
investigated L2 learners’ positive and negative experiences
when writing an autobiographical passage in English, using
questionnaires and protocols. Results revealed that learners
had different types of metacognitive experiences, such as
happiness and sadness.

Despite some researchers having argued that metacogni-
tive experiences affect L2 writing (e.g., Lee & Mak 2018),
research on the metacognitive experiences in EFL writing
remains scanty, with only a few exceptions (e.g., Wu 2006;
Sun et al., 2021). In the Chinese EFL learning context, Wu’s
(2006) research with Chinese EFL writers’ focused specifi-
cally on the affective aspect of metacognitive experiences
in EFL writing. She proposed that EFL writing metacog-
nitive experiences could be both positive and negative. In
a study with metacognitive writing instruction, Dong and
Zhan (2019) investigated 56 undergraduates’ EFL writ-
ing experiences. Cognitive and affective experiences were
found, which aligned with Flavell’s (1979) metacognitive
framework. In a recent study, Sun et al. (2021) taxonomised
EFL learners’ metacognitive experiences in writing, based
on Efklides’ (2002a, 2002b) framework, by developing a
task-specific questionnaire. Findings of their best model
fit suggested a four-factor model: metacognitive feelings,
metacognitive judgments/estimates, online metacognitive
knowledge, and online metacognitive strategies of EFL writ-
ing. They found the correlation between EFL writers’ meta-
cognitive experiences and their writing scores. Although the
above studies have shed lights on the taxonomy of metacog-
nitive experiences in EFL writing, they failed to explore the
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role of metacognitive experiences in affecting EFL writing
performance.

Regarding affective experiences, some researchers have
investigated the role of emotions in relation to affective
experiences in L2 writing (e.g., Botes et al., 2020; Choi,
2013; Zabihi, 2018; Zabihi et al., 2020). Choi (2013), for
instance, examined the relationship between foreign lan-
guage anxiety and L2 writing performance through ques-
tionnaires. They found that there was a positive relationship
between foreign language classroom anxiety and L2 writing
anxiety, but there was no significant relationship between
learners’ writing anxiety and writing performance. In con-
trast, Zabihi (2018) investigated the direct and indirect
effects of L2 learners’ working memory capacity and affec-
tive variables, including writing anxiety and writing self-
efficacy, on their writing complexity, accuracy and fluency
(CAF). Findings showed that L2 learners’ writing self-
efficacy directly predicted CAF, while writing anxiety was
significantly negative with CAF. While the role of affec-
tive experiences in L2 writing has been identified in prior
research (e.g., Choi 2013), there is a scarcity of studies con-
cerning L2 leaners’ cognitive and affective experiences in a
single study simultaneously.

With regard to metacognitive knowledge and metacog-
nitive strategies, the other two subcategories of metacog-
nition, existing research has focused on the impacts on L2
writing (e.g., Negretti & Kuteeva 2011; Zhao & Liao, 2021).
Metacognitive knowledge involving person, task, and strat-
egy knowledge has been investigated in L2 writing research
(e.g., Negretti & McGrath 2018; Ruan, 2014). Negretti
and Kuteeva (2011) made an effort to build L2 learners’
metacognitive knowledge related to genre knowledge with
genre-based academic reading and writing instruction.
Findings showed that teaching particular genres facilitated
learners’ genre-specific metacognitive knowledge of aca-
demic writing. In the EFL context, Ruan (2014) adopted
an exploratory study with small-group interviews with 51
English-major students to describe Chinese EFL student-
writers’ metacognitive awareness. Findings suggested that
person knowledge consisted of motivation, self-efficacy
and writing anxiety. For novice EFL writers, the strategy of
planning, generating text, and revising was a typical model
in writing. Recently, Teng and Huang (2019) found that
metacognitive knowledge and metacognitive experiences
can predict L2 learners’ writing performance.

Researchers have also investigated the influence of meta-
cognitive strategies on L2 learners’ writing performance
(e.g., De Silva & Graham 2015; Qin & Zhang, 2019; Zhang
& Zhang, 2022). For example, in a multimedia environment,
Yeh (2015) adopted an online writing system involving plan-
ning, monitoring, evaluating, and revising to facilitate EFL
writers’ metacognitive processes and writing performance
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in a genre-based approach. Findings showed that metacog-
nition support in an online writing system could raise stu-
dents’ self-awareness of applying genre knowledge to their
own writing. Recently, Zhao and Liao (2021) investigated
the type of metacognitive strategies and the effect of meta-
cognitive strategy use in an authentic EFL writing assess-
ment context. Results revealed that EFL writers employed
five types of strategies: task interpretation, planning, trans-
lating, evaluating, and monitoring; EFL student-writers’
strategies of task interpretation and planning positively con-
tributed to their writing performance.

Despite conceptual and methodological differences in the
aforementioned studies, metacognition is a crucial determi-
nant for overall writing quality. Based on our review of the
literature, we could conclude that there is a strong associa-
tion between L2 learners’ metacognition and their writing
performance; however, studies on metacognitive factors in
L2 writing have yet to address writing performance mea-
sured from a multidimensional perspective. Despite much
research on metacognitive knowledge and metacognitive
strategies, the role of metacognitive experiences in L2 writ-
ing performance, particular for EFL learners who have lim-
ited exposure to English in daily life, has not been clearly
established.

Measuring L2 writing performance from a
multidimensional perspective

L2 writing research has investigated the multifaceted
dimensions of writing performance (e.g., Lu & Ai, 2015; Xu
et al., 2022; Zhan et al., 2021), with writing development
being pivotal. As such, L2 learners are expected to produce
more complex, accurate, and fluent written texts (Zabihi
et al., 2020). Complexity, accuracy, and fluency (CAF)
measures can be used to comprehensively understand L2
learners’ writing performance and proficiency (Barrot &
Agdeppa, 2021; Lu & Ai, 2015; Zhang & Cheng, 2021).
The tripartite view of language development, therefore, has
gained increased attention in L2 writing research during the
past decades. Of these studies, a pivotal study analysing L2
writing performance measurement is Wolfe-Quintero et al.
(1998) which investigated the CAF triad. It reviewed over
100 measures of complexity, accuracy, and fluency when
examining L2 writing performance in longitudinal stud-
ies and cross-sectional studies. Empirical research on the
relationship between task factors and CAF metrics has been
burgeoning after Wolfe-Quintero et al.’s (1998) prominent
study (e.g., Casal & Lee 2019; Wang et al., 2020; Xu et al.,
2022; Zhan et al., 2021). While exploring CAF measures
in task-based language teaching is not a focus of our study,
CAF measurements have formed the framework for evalu-
ating EFL learners’ writing performance.
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Writing complexity relates to language use in written out-
put that is varied and elaborate (Ellis, 2003), of which lexi-
cal complexity and syntactic complexity are two constructs
that have been widely examined in L2 writing research (Lu,
2014; Yoon & Polio, 2017). Lexical complexity refers to
the range and degree of sophistication of L2 learners’ pro-
ductive vocabulary (Johnson, 2017). A widely used measure
is the type-token ratio (TTR). However, researchers have
found the TTR is closely connected with text length, which
is not likely to capture the multidimensionality of lexical
complexity. Recently, lexical development has been exam-
ined in a variety of ways that include measuring lexical
sophistication, lexical variation, lexical density, and com-
positionality of lexical elements (Kim & Crossley, 2018;
Rahimi & Zhang, 2018).

Syntactic complexity denotes “the range of syntactic
structures that are produced and the degree of sophistication
of those structures” (Ortega, 2003; Pallotti, 2015, cited in
Lu & Ai 2015, p. 17). As a reliable indicator of linguistic
features, syntactic complexity enables writing researchers
to predict L2 learners’ writing proficiency (Barrot & Adge-
ppa, 2021). Previous research, therefore, has investigated
the relations between writing complexity and L2 writing
quality: More proficient L2 writers produce more complex
linguistic features (Yoon & Polio, 2017; Zabihi et al., 2020).
Researchers also underscore the importance of using mul-
tiple metrics to better capture the multidimensional nature
of linguistic complexity (Barrot & Agdeppa, 2021; Pallotti,
2015).

Accuracy is regarded as “the extent to which a learner
follows the rule system of the target language” (Bui &
Skehan, 2018, p. 2). Writing accuracy contributes to clar-
ity in L2 writing (Zhang & Cheng, 2021). Fluency is a
proxy for capturing automatic language processing in real
time (Plakans et al., 2019). As Johnson (2017) posited, in
a large body of research, L2 writers write under writing-
time constraints. Thus, the total numbers of words learners
produce and the words they generate per minute are indica-
tors of writing fluency (Johnson, 2017). Unlike linguistic
complexity, accuracy and fluency are two dimensions that
have not been widely examined in L2 writing. Therefore,
Polio (2017) recommended that more studies should inves-
tigate writing accuracy and fluency to understand L2 writ-
ing quality.

From our review of prior literature, we found that most
studies used only one or two CAF constructs (Casal & Lee,
2019; Ruiz-Funes, 2015), although some research covered
all three CAF constructs (Barrot & Agdeppa, 2021; Rahimi
& Zhang, 2018; Zhan et al., 2021). One point that needs to
be noted is that: No one dimension of CAF measures that
is used singly can be regarded as a valid and reliable indi-
cator of L2 learners’ writing proficiency. Put another way,

using one or two constructs does not tell the whole story
of multidimentionality of learners’ writing development.
Moreover, the effects of learner factors (e.g., metacognitive
factors) on CAF have been ignored when many L2 writing
studies investigated how CAF measures could be related to
L2 writing quality (Casal & Lee, 2019; Kim & Crossley,
2018). Another concern is that little research on metacogni-
tive factors in L2 writing has focused on the role of meta-
cognitive experiences in writing performance. Therefore,
more studies are needed to clarify the effects on L2 writ-
ing performance, especially in the field of EFL writing. For
these reasons, our study was conducted to fill these lacunae.

The Present Study

Using Efklides’ (2002a, 2002b) taxonomy of metacogni-
tive experiences in educational psychology and Sun et al.’s
(2021) model of metacognitive experiences in EFL writing
as theoretical strands, the present study intends to contrib-
ute to the understanding of the effects of metacognitive
experiences on L2 learning, particularly in EFL writing, by
modelling the relationship between EFL student-writers’
metacognitive experiences and their writing performance
regarding lexical complexity, syntactic complexity, accu-
racy, and fluency. The hypothesised model is displayed in
Fig. 1. The following research question was addressed: How
do EFL student-writers’ metacognitive experiences affect
their writing performance in terms of complexity, accuracy,
and fluency?

Methods
Participants

All participants (n=435) were second-year undergraduates
from a national university in mainland China. The sample
included 251 males (57.7%) and 184 females (42.3%).
They had learned English for an average of 11.57 years
(8D =2.08), and their ages ranged from 18 to 22 (M =19.71,
SD=0.76). All these EFL student-writers’ first language
was Chinese, and they had no overseas learning experience.
They had enrolled in an English writing course at the uni-
versity. As part of the university policy, the writing course
was designed to develop students’ writing ability and pre-
pare students for the College English Test-Band 4 (CET-4)
Writing Subtest.

Instruments
The EFL Learners’ Writing Metacognitive Experiences

Questionnaire (EFLLWMEQ) In this study, we used the
EFLLWMEQ developed by Sun et al. (2021) to assess EFL
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Metacognitive
Experiences

Fig. 1 The hypothesised research model

student-writers’ metacognitive experiences (see Appendix
A). Informed by Efklides’ (2002a, 2002b) metacognitive
experiences framework in the field of psychology, Sun et al.
(2021) designed a context-based and task-specific question-
naire of EFL writing metacognitive experiences in mainland
China. The EFLLWMEQ is a 16-item Likert-scale question-
naire, constituting four writing-related subscales: (1) meta-
cognitive estimates of EFL writing (MEEFLW, 5 items),
(2) metacognitive feelings of EFL writing (MFEFLW, 4
items), (3) online metacognitive knowledge of EFL writing
(OMKEFLW, 3 items), and (4) online metacognitive strate-
gies of EFL writing (OMSEFLW, 4 items).

In this questionnaire, metacognitive feelings refer to the
affective experiences that are related to the EFL writing pro-
cess. For example, students may have feelings of confidence
in the writing process. Metacognitive estimates are students’
judgments about the features or qualities of the EFL writing
process. Students may focus on the quality of their written
production. Online task-specific metacognitive knowledge
denotes the online awareness of task-related characteristics
and processing about EFL writing. Sun et al. (2021) pro-
posed the fourth subcategory of metacognitive experiences,
i.e., online task-specific metacognitive strategies, given that
EFL writing is an intricate and recursive process. Online
task-specific metacognitive strategies denote mental task-
related operations that EFL student-writers use to control
their writing process in real time. Sample items include “I
pay attention to grammar use in my writing” (metacogni-
tive judgments), “I feel confident about myself as a writer”
(metacognitive feelings), “I use what I have learned from
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Lexical
Complexity

Syntactic
Complexity

my English courses” (online metacognitive knowledge),
and “I check my spelling” (online metacognitive strategies).

The questionnaire included two sections. The first part
was for eliciting EFL student-writers’ background informa-
tion, such as age, major, and years of learning English. The
second part was pertinent to EFL student-writers’ metacog-
nitive experiences. The questionnaire was anonymous and
written in English on a 6-point Likert scale, which ranged
from 1 (strongly disagree) to 6 (strongly agree). Sixteen
items had been validated with statistical methods to ensure
that the questionnaire had satisfactory psychometric proper-
ties to assess their metacognitive experiences. Cronbach’s
alpha reliability of the questionnaire was acceptable as
reported in Sun et al. (2021): 0.85 (MEEFLW), 0.81 (MFE-
FLW), 0.70 (OMKEFLW), and 0.83 (OMSEFLW).

Writing tasks Two argumentative writing tasks were
selected and adapted from CET-4 (see Appendix B).
Argumentation is a typical genre that university students
frequently deal with in the writing session of English pro-
ficiency tests such as the CET-4 and the Test for English
Majors (Zhang & Cheng, 2021). The argumentative writing
task is an effective approach to evaluate students’ writing
performance based on their linguistic competence, critical
thinking, and articulation of ideas (Teng & Zhang, 2020).
Students need to complete a writing task within 30 min in
the standard CET. The writing topics selected for CET were
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Table 1 Lexical complexity measures in this study

Construct Measure Code
Lexical Lexical density LD
densi'ty. anq Lexical sophistication-I LS1
sophistication Lexical sophistication- IT LS2
Verb sophistication-I VS1
Corrected VS1 CVS1
Verb sophistication-I1 VS2
Number of different words NDW
Lexical variation NDW (first 50 words) NDW-50
NDW (expected random 50) NDW-ER50
NDW (expected sequence 50) NDW-ES50
Typo—token ratio TTR
Mean segmental TTR (50) MSTTR-50
Corrected TTR CTTR
Root TTR RTTR
Bilogarithmic TTR LogTTR
Uber index Uber
D measure D
Lexical word variation LV
Verb variation-I VV1
Squared VV1 SVVv1
Corrected VV1 CVVl
Verb variation-11 VVv2
Noun variation NV
Adjective variation AdjV
Adverb variation AdvV
Modifier variation ModV

general, culturally inoffensive, and familiar to undergradu-
ate students’ experiences.

In this study, participants were invited to finish two argu-
mentative writing tasks (at least 150 words each) in 60 min
in the classroom setting. The reason for choosing two argu-
mentative writing tasks was because the results of a one-off
study may not represent EFL learners’ writing proficiency.
Using more than one writing task could generalise learners’
writing performance (Schoonen et al., 2011).

Measures of writing performance

Due to the multicomponential nature of L2 writing perfor-
mance (Casal & Lee, 2019; Lu, 2011, 2014), we assessed
EFL student-writers’ written production in the areas of writ-
ing complexity, accuracy, and fluency. Specifically, indices
of lexical complexity, syntactic complexity, accuracy, and
fluency were used to examine the student-writers’ writing
performance. According to Lu (2011), only in this way
could we obtain a relatively comprehensive picture of L2
learners’ writing quality. Due to the labour-intensive manual
analysis of this study, we adopted computational tools to
analyse EFL student-writers’ lexical complexity, syntactic

complexity, accuracy, and fluency to ensure the reliability
and validity of the coding process.

Lexical complexity The present study employed 25 indi-
ces to measure lexical complexity covering three aspects,
namely, lexical density, lexical sophistication, and lexical
variation (see Lu 2012 for detail). The L2 Lexical Com-
plexity Analyzer (L2LCA), an automated tool developed by
Lu (2012), was employed to measure EFL learners’ lexical
complexity regarding the three aspects. The reliability of the
L2LCA is more than 0.90 (Wang et al., 2020). In the current
study, all values of 25 indices, to measure the multidimen-
sional construct of lexical complexity, were transformed
into z-scores to create a consistent scale among the depen-
dent variables of lexical complexity. The z-scores of the 25
indices were then combined to get an overall z-score of lexi-
cal complexity. Table 1 presents the 25 indices adopted in
our study.

Syntactic complexity Syntactic complexity is also a mul-
tidimensional construct (Wang et al., 2020; Zhan et al.,
2021). In the present study, we adopted the L2 Syntactic
Complexity Analyzer (L2SCA) developed by Lu (2010) to
digitally analyse the syntactic complexity of writing pro-
duction. According to Lu (2010), the 14 indices are selected
based on a synthesis of earlier research, for instance, Wolfe-
Quintero et al.’s (1998) research. Analysis of 14 indices can
provide a holistic view of EFL writers’ syntactic complex-
ity tapping into four aspects: Length of unit, subordination,
coordination, and particular structures. With reference to the
reliability of the L2SCA, Lu (2010) reports that the tool is
highly reliable for college-level L2 writers at the advanced
and intermediate levels (see also Wang et al., 2020).

In our study, however, 12 indices were employed to
measure the syntactic complexity of EFL students’ writing
production (see Table 2). Two (i.e., C/S and CT/T) of the
14 indices were found to be less effective as indices of lan-
guage development in some existing studies (e.g., Lu 2011;
Lu & Ai, 2015; Yoon & Polio, 2017). All the 12 indices of
syntactic complexity were transformed into a composite
variable through z-scores following the same transforma-
tion procedure described above.

Accuracy L2 writers’ writing accuracy is usually mea-
sured by the ratio of error-free T-units to the total num-
ber of T-units ( Rahimi & Zhang 2018). However, it was
considered that the measurement of accuracy might not be
applicable to the present study for two reasons. First, the
participants were Chinese EFL learners who had limited
opportunities to use English in daily life. The index, ratio
of error-free T-units, might not be applicable to these EFL
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Table 2 Syntactic complexity measures in this study

Construct Measure Code
Length of unit Mean length of clause MLC
Mean length of sentence MLS
Mean length of T-unit MLT
Subordination Clause per T-unit C/T
Dependent clauses per clause DC/C
Dependent clauses per T-unit DC/T
Coordination Coordinate phrases per clause CP/C
Coordinate phrases per T-unit CN/T
T-units per sentence T/S
Particular structures Complex nominals per clause CN/C
Complex nominals per T-unit CN/T
Verb phrases per T-unit VP/T

student-writers. Secondly, manual coding is time-consum-
ing and with 870 compositions collected from the partici-
pants, reliability could be reduced due to coder/rater fatigue.
Therefore, iWrite, a web-based automated evaluation tool
specially designed for Chinese EFL learners, was used to
examine students’ writing accuracy (http://iwrite.unipus.
cn/). iWrite generates the number of errors, a holistic writ-
ing score, and corrective feedback for students’ writing per-
formance. In our study, we adopted the number of errors as
an indicator of students’ writing accuracy. According to the
Report on College Students’ English Writing Competence
in China (2020), the reliability of iWrite and manual mark-
ing was 0.90. All hard copies of writing compositions were
typed and uploaded to iWrite, which was expected to assess
EFL learners’ writing accuracy; 20% of the compositions
were manually checked to ensure the correctness of typing
information (»r=.99). Figure 2 shows batch modes of EFL
learners’ holistic scores and the number of errors in their
writing.

a ..‘\i;.tx(

Fluency Fluency is measured by the mean number of words
per minute of the total time that participants spent on each
task (W/M), which has been widely used to measure L2/
EFL learners’ writing fluency (Wolfe-Quintero et al., 1998;
Zhan et al., 2021; Zhang & Cheng, 2021). The length of
each essay was obtained through the word count in Micro-
soft Word. The fluency of each writing task was calculated
by the total number of words produced within 30 min. The
higher the ratio is, the more fluent EFL writers are.

Data Collection

All participants were invited to first finish two writing tasks
within 60 min and then complete the EFLLWMEQ with 16
items in the classroom setting. The reason for administering
the questionnaire after students finished writing tasks was
to elicit their reflection on metacognitive experiences. To
enhance the reliability and validity of this research, in-class
tests and subsequent time constraints were used to control
disturbing factors. For instance, students were not able to
look up the dictionary or search for information online in
the classroom setting. It took participants around 10—15 min
to complete the questionnaire.

Data Analysis

IBM SPSS AMOS Version 26.0 was used to analyse quan-
titative data. We adopted structural equation modelling
(SEM) to generate a model in which the four factors of the
EFLLWMEQ were simultaneously specified as exogenous
variables predicting EFL writers’ writing performance with
reference to lexical complexity, syntactic complexity, accu-
racy, and fluency. SEM is a powerful statistical technique
to test theoretical propositions about how latent variables

With the education resource increasing, the relationship between teachers and students is becoming more important. However, there still are something unwillin

2. In my opinion, the best handle relationship is respect. Following is my reason.

4
= b

e % L it

What is known to us is that the relationship between teachers and students is very important for both teachers and students. However, we often come across man

y dilemmas while dealing with students. [ will share three main points in order to improve the relationship in this article.

Bshils -

£ b

=] é’% ixt

The relationship between a teacher and the student can be either good or bad. However, the relationship may affect the student for the vest of his life. A good rel

ationship will make learning enjoyable and efficient, and make the teacher’s job worthwhile.

=

Fig. 2 A screenshot of calculation of the number of errors from iWrite
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and their observed measures are theoretically linked and the
directionality and relationship of those constructs (Byrne,
2016; Kline, 2015). It also served a good purpose for our
study.

Given the sensitivity of SEM to outliers and missing val-
ues, we thoroughly scrutinised the data. After data screening
and cleaning, the final sample size was 397, which met the
desired cases-to-variables ratio (5:1) for conducting CFA
(Field, 2018). Prior to conducting SEM, all assumptions of
normality, linearity, and homogeneity of the collected data
for multivariate analysis were examined, and no violation
was detected. We evaluated model fit through six indices:
The value of the ratio of %2 divided by its degree of freedom
(x2/df < 3.0; Kline 2015), comparative fit index (CFI>0.90;
Bentler 1990), the Tucker and Lewis index (TLI>0.90;
Tucker & Lewis 1973), the goodness of fit index (GF1> 0.90;
Joreskog & Sorbom 1982), the root means square error of
approximation (RMSEA <0.05; Steiger 1990) with its cor-
responding 90% confidence interval, and the standardised
root mean square residual (SRMR <0.08; Hu & Bentler
1999). In addition, Cohen’s f* was calculated to measure
effect sizes (ES). Cohen’s (1992) guidelines were adopted
to interpret the magnitude of the effects (i.e., 0.02 for small
effect, 0.15 for medium, and 0.35 for large effect).

Results

To investigate the role of EFL student-writers’ metacogni-
tive experiences in their writing performance, the results
concerning writing complexity, accuracy, and fluency are
presented respectively. Regarding the research question, the
relationship between the four factors of EFL writing meta-
cognitive experiences and writing performance is presented
in Fig. 3. Table 3 shows the descriptive data and correlation
matrix of all variables in this study. In Table 4, we report the
coefficients for associations between student-writers’ meta-
cognitive experiences and linguistic performance in writing.

Effects of EFL writing metacognitive experiences on
lexical complexity

The results of the predictive model of the relationship
between EFL writing metacognitive experiences and lexical
complexity showed an acceptable model fit (y2=254.259;
df=125; p<.001; x2/df=2.034; TLI=0.916; CF1=0.931;
RMSEA=0.050 [ 0.041, 0.059]; SRMR =0.050). Findings
of SEM showed that EFL writing metacognitive experi-
ences accounted for 7% of the variance in lexical complex-
ity of linguistic performance. In the predictive model, only
metacognitive estimates of EFL writing showed significant
correlations with lexical complexity (see Fig. 2). The factor
metacognitive estimates positively predicted EFL learners’
lexical complexity. Metacognitive estimates of EFL writing
(B=045,p =.02, £ =0.08, small ES) made a small but
unique contribution to explaining the lexical complexity in
EFL writing.

Effects of EFL writing metacognitive experiences on
syntactic complexity

We found that EFL writing metacognitive experiences
explained 4% of the variance in syntactic complexity.
The results of the predictive model revealed an acceptable
model fit (y2=261.392; df=125; p<.001; x2/df=2.091;
TLI=0.903; CF1=0.921; RMSEA=0.052 [ 0.044, 0.061];
SRMR =0.051). As shown in Fig. 2, only the factor, meta-
cognitive feelings of EFL writing, showed a significant cor-
relation with syntactic complexity. Metacognitive feelings
of EFL writing (B = 0.21, p = .04, f* = 0.04, small ES) made
a weak positive contribution to explaining the syntactic
complexity in EFL writing.

Effects of EFL writing metacognitive experiences on
accuracy

The results of the predictive model suggested an acceptable
model fit (y2=280.193; df=125; p<.001; x2/df=2.242;
TLI=0.906; CF1=0.924; RMSEA=0.056 [ 0.047, 0.065];
SRMR =0.0520). A total of 27% of the variance in writing

Table 3 Descriptive statistics and correlation matrix of the variables in this study

Variables 1 2 3 4 o M SD
1. Metacognitive estimates of EFL writing — 0.78 4.31 0.76
2. Metacognitive feelings of EFL writing 0.40%** — 0.74 3.38 0.92
3. Online metacognitive knowledge of EFL writing 0.79%*** 0.36%** — 0.70 4.42 0.90
4. Online metacognitive strategies of EFL writing 0.77%** 0.47%%* 0.64%%* — 0.75 3.98 0.86
5. Lexical complexity 0.13* 0.07 0.05 0.10 — — —
6. Syntactic complexity 0.40 0.16* 0.01 0.07 — — —
7. Accuracy 0.28%* -0.24 -0.07 —0.29* — — —
8. Fluency 0.15% 0.10 0.02 0.04 — — —

Notes. * p<.05; ** p<.01; ¥** p<.001
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Table 4 The coefficients for associations between EFL writing metacognitive experiences and linguistic performance

Online metacognitive strategies of EFL

writing

Online metacognitive knowledge of EFL

writing

Metacognitive feelings of EFL

writing

Metacognitive estimates of EFL

writing

SE

0.11
0.09
0.33
0.21

SE

0.11
0.09
0.59

SE
0.05
0.05

SE

—0.12
0.03

—-0.10
0.02

-0.23
—0.08
—-0.40
—0.21

-0.17
-0.04

-1.03
—0.29

0.04

0.03
0.10

0.45%
0.01

0.16
0.14
0.56
0.30

0.39

Lexical complexity

0.21%*

0.00

Syntactic complexity

—0.40%*
—0.19

-0.94
—0.30

—-0.05

0.

0.26
0.09

-0.12

0.12

0.79%*%
0.41*

2.12

0.67

Accuracy

0.20

11

Fluency

Notes. * p<.05; ** p<.01; *** p<.001

accuracy was explained by EFL writing metacognitive
experiences (# = 0.37, large ES). It is noted that the find-
ings of writing accuracy need to be interpreted oppositely.
The larger number of errors obtained from iWrite means
students made more errors in the written output. Results
of SEM showed that metacognitive estimates of EFL writ-
ing and online metacognitive strategies of EFL writing sig-
nificantly predicted learners’ writing accuracy. Specifically,
online metacognitive strategies positively predicted writing
accuracy, whereas metacognitive estimates of EFL writ-
ing were negatively associated with accuracy (see Fig. 2).
Metacognitive estimates of EFL writing (B = 0.79, p < .001)
made a strong contribution to explaining the accuracy in
EFL writing, compared with online metacognitive strategies
(B =—0.40, p = .005) with a moderate impact on writing
accuracy.

Effects of EFL writing metacognitive experiences on
fluency

The results of the predictive model revealed an acceptable
model fit (y2=245.915; df=125; p<.001; y2/df=1.967,
TLI=0.937; CF1=0.937; RMSEA=0.048 [ 0.039, 0.057];
SRMR =0.0485). The predicative model in Fig. 2 indicates
that 6% of writing fluency could be estimated by EFL writ-
ing metacognitive experiences. Results showed that only
metacognitive estimates of EFL writing positively predicted
EFL learners’ writing fluency. Metacognitive estimates of
EFL writing (B = 0.41, p = .024, # = 0.06, small ES) made a
unique contribution to predicting writing fluency.

Discussion

This study took the initiative to investigate the effect of
EFL student-writers’ metacognitive experiences on writ-
ing performance through the empirical test of hypothesised
models. Results of SEM revealed that EFL writing meta-
cognitive experiences, a multifaceted construct, predicted
student-writers’ linguistic performance in the areas of lexi-
cal complexity, syntactic complexity, accuracy, and fluency.
The results provide empirical evidence for the importance
of writers’ metacognitive experiences, which may advance
our understanding of the role of metacognitive experiences
in EFL writing.

Results indicated that EFL student-writers’ metacogni-
tive estimates had a significant, positive effect on their lexi-
cal complexity and writing fluency. These findings suggest
that EFL learners who had a high level of metacognitive
judgments/estimates tended to produce rather complex/
sophisticated words and fluent texts. These findings support
the theoretical claims of Efklides (2001, 2006b, 2008), who
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Lexical

Complexity

Syntactic

- 40%*

Complexity

Fig. 3 The predictive model of EFL metacognitive experiences for linguistic performance

Notes. MEEFLW = Metacognitive estimates of EFL writing; MFEFLW =Metacognitive feelings of EFL writing; OMKEFLW = Online metacog-
nitive knowledge of EFL writing; OMSEFLW = Online metacognitive strategies of EFL writing; * p<.05; ** p<.01; *** p<.001; Statistically
significant paths are depicted in solid lines, while the nonsignificant paths are depicted in dash lines

noted that metacognitive judgments are cognitive in nature,
monitoring an individual’s experience with a task. In the
process of EFL writing, students’ metacognitive estimates
were related to judgments of their vocabulary use, sentence
structures, organisation, and time expenditure, which is in
line with some previous empirical studies on metacogni-
tion in L2 writing (Anderson, 2003; Negretti, 2017; Teng
et al., 2022), indicating that there is a positive relationship
between learners’ metacognitive judgments and their quality
of writing production. It is no surprise that student-writers
were also aware of the need to manage the time they spent.
One possible reason is that the Chinese EFL student-writers
who participated in our study may have been accustomed
to the examination-oriented learning context (Chen et al.,
2022; Zhan et al., 2021), in which time constraint is one of
the foci in writing tests.

In our study, however, it is surprising that EFL student-
writers’ metacognitive estimates compromised their writing
accuracy. Our findings have shown that EFL student-writers’
metacognitive estimates had a significant, negative effect on
their writing accuracy. One possible explanation is that, as
Cai (2011) posited, Chinese EFL learners’ self-assessment

heavily relies on their teachers’ feedback so that they might
have overestimated their writing abilities. In a Confucian-
heritage cultural context, teachers, as a source of knowledge,
take control of the classroom activities and direct students’
attention and behaviours (Chan & Rao, 2009; Luk, 2012).
As a result, EFL learners do not build high levels of self-
awareness of the writing process. Another possible reason is
that EFL learners had low calibration of the writing process
due to their limited language proficiency, especially when
they had to complete the two writing tasks under time pres-
sure, and thus they overestimated their writing accuracy.
They might produce well-organised content without accu-
racy. In this regard, EFL writing instructors need to deploy
optimal pedagogical strategies to develop student-writers’
metacognitive judgments so that students may improve their
writing accuracy.

Regarding metacognitive feelings of EFL writing, our
findings showed that they were positively related to EFL
student-writers’ syntactic complexity. This finding suggests
that affective experiences are influential factors in improving
learners’ linguistic performance, which supports the results
of some existing studies on emotion in L2 learning (Botes
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et al., 2020; Jin & Zhang, 2019, 2021; Zabihi, 2018; Zhang,
2002). Apart from the few studies cited here, little research
attention has been given to affective strands of metacogni-
tion in EFL writing. As Prior (2019) explained, emotions
vary in different learning contexts, and there is a lack of L2
research that makes comprehensive sense of emotions. Our
study attempts to add more understanding of the affective
dimension of metacognition in learning of EFL writing in
arguing for writing instructors to help learners cope with
their metacognitive feelings, for example, building up stu-
dents’ confidence in learning to write, applauding success,
and being empathetic towards the challenges involved.

Finally, the results suggest that the impact of EFL stu-
dent-writers’ online metacognitive strategies significantly
exerted a positive effect on their writing accuracy. EFL
student-writers had a range of online task-specific metacog-
nitive strategies, namely, planning, monitoring, and evalu-
ating, to produce accurate, written texts. Understandably,
the employment of these online metacognitive strategies
improved their writing accuracy. The findings of our study
are congruent with those of some previous studies on L2
writing (De Silva & Graham, 2015; Yeh, 2015; Zhang &
Qin, 2018; Zhao & Liao, 2021), endorsing the argument that
deployment of metacognitive strategies improves learners’
writing performance.

As awhole, the results of SEM revealed that EFL student-
writers’ metacognitive experiences explained 27% of the
variance in writing accuracy, whereas metacognitive expe-
riences did not make strong contributions to learners’ lexical
complexity (R* = 0.07), syntactic complexity (R* = 0.04),
and writing fluency (R? = 0.06). This might be due to the
fact that EFL instructors have paid attention to the instruc-
tion of grammar and accuracy, given that students have the
pressure of examinations such as the CET in the Chinese
EFL context (Woodrow, 2011). Corresponding to previous
theoretical claims (for a review, see Efklides 2006a; Efklides
et al., 2017), these findings provide empirical evidence for
discerning the predictive effects of EFL writing metacogni-
tive experiences on linguistic performance in writing. We
emphasise the effects of student-writers’ metacognitive
experiences on their writing performance by bringing forth
a nuanced understanding of the influence of metacognitive
experiences on writing complexity, accuracy, and fluency.

Conclusions

Taken together, our pioneering attempt offers insights into
the effect of EFL student-writers’ metacognitive experi-
ences on writing performance in terms of complexity, accu-
racy, and fluency. Overall, our findings show metacognitive
estimates, metacognitive feelings, and online metacognitive
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strategies of EFL writing had significant impacts on learn-
ers’ writing performance. Specifically, metacognitive esti-
mates had a significant, positive effect on lexical complexity
and fluency but a negative effect on writing accuracy. Meta-
cognitive feelings were positively related to syntactic com-
plexity, and online metacognitive strategies also positively
contributed to writing accuracy.

This study raises several contributions regarding theo-
retical and practical implications. Theoretically, this study
contributes to the literature on the transfer of Efklides’
(2002a, 2002b) framework of metacognitive experiences
from educational psychology to the study of EFL writing by
providing empirical evidence of the role of metacognitive
experiences in an EFL learning context. Secondly, the find-
ings of this study can extend our knowledge of the effect of
EFL student-writers’ metacognitive experiences on writing
performance, adding to the sparse literature on the impact
of metacognitive experiences on EFL writing performance.

Pedagogically, EFL writing instructors and practitioners
might need to understand how metacognitive experiences
affect EFL students’ writing to promote effective writing
instruction. Metacognitive experiences could be usefully
integrated into metacognitive instruction in EFL writing
curricula, where relevant training and activities could be
provided inside and outside classrooms. Teachers should
not only pay attention to fostering students’ metacognitive
knowledge and strategies, but also enrich students’ reper-
toire of metacognitive experiences to expedite their learning
processes and improve writing performance. Specifically,
teachers could help students to develop metacognitive judg-
ments and online metacognitive strategies and promote
positive metacognitive feelings to improve their writing
performance regarding writing complexity and accuracy.
Particularly, EFL writing instruction should be incorporated
into the affective dimension of metacognition. Teachers
could enhance EFL student-writers’ positive metacognitive
experiences by encouraging them to alleviate their anxi-
ety in the learning-to-write process. For instance, pre-class
activities, such as EFL writing instructors encouraging stu-
dents to share their writing experiences and related meta-
cognitive feelingsbefore writing instruction may ensure that
students are well-prepared and confident to follow teacher’
instruction.

Some limitations in this study should be noted. Firstly,
the relationship between EFL writing metacognitive experi-
ences and writing performance should be interpreted with
caution. Other factors, such as learning contexts and lan-
guage proficiency, are not taken into account in our quanti-
tative study. Future studies might need to capture the factors
that may affect learners’ linguistic performance. Secondly,
second-year undergraduates were recruited from one uni-
versity in China in our study. According to Chinese higher
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education syllabus requirements, second-year undergradu-
ates prepare for the CET-4; thus, these students in our study
might have possessed strong motivation for learning to
write in EFL. The findings gained in this research might not
be broadly generalisable and transferable across all L2 and
EFL writing contexts. Further studies could be conducted
by recruiting students with different language proficiency
levels. Thirdly, the impact of task-related factors (e.g., task
difficulty) on writing performance regarding complexity,
accuracy, and fluency could not be ignored. However, the
influence of task difficulty is not the focus of this research.
Additionally, the present study only focused on argumenta-
tive writing as it is the prevalent writing genre prescribed
for use in English tests at universities in China. Hence, the
results of EFL student-writers’ metacognitive experiences
might not be applicable to other writing genres and accord-
ingly, further studies are strongly recommended.
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