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Abstract

This review employed a scoping review approach to synthesize studies published
between 2015 and 2024, focusing on the depth of processing (DoP) of written corrective
feedback (WCF) in second language (L2) writing. The objective was to identify trends
and issues in the research methods employed in this area. The publications were extracted
from Google Scholar using three keywords. After screening with coding criteria, 15
studies were identified from an initial pool of 1,850 published studies. Our review
suggests that most of the selected studies were conducted in university settings and
compared different types of WCF as independent variables, with DoP and accuracy as
dependent variables. To measure DoP, the two primary methods adopted were think-
aloud protocols (TA) and written languaging (WL). The levels of DoP varied across the
studies, ranging from two to five. Several gaps in the existing DoP studies were identified

and discussed, providing recommendations for future research.
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1. Introduction

A scoping review is a type of literature review that aims to map out the existing
research on a particular topic or field to examine the breadth and nature of studies and
research in the area of interest, and to identify gaps and potential areas for future research
within the existing literature (Hanzawa et al., 2024). Unlike systematic reviews, which

aim to synthesize empirical evidence to answer a specific research question, scoping
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reviews have a broader focus on identifying the nature, extent, and range of research
within a given area. Several studies in the field of applied linguistics have employed
scoping reviews to explore diverse topics, such as language learning strategies (Chong
& Reinders, 2022), and task-based language teaching (Tullock & Ortega, 2017). This
review employed a scoping review approach to explore the research methods in research
on DoP of WCF in L2 writing.

Research on WCF has gained significant momentum, with previous studies
demonstrating its effectiveness in facilitating language learning and improving accuracy
in revised writing (e.g., Bitchener & Storch, 2016; Shintani et al., 2014; Van Beuningen
et al., 2012). The majority of these studies have focused on the effects of different types
of WCEF, particularly on revising discrete linguistic forms in revised drafts or new pieces
of writing. These studies have reported small to moderate beneficial effects of WCF,
although many variables mediate these effects (Kang & Han, 2015).

In addition to product-oriented research, recent years have seen growing
attention to process-oriented research examining how learners process WCF (e.g.,
Shintani & Ellis, 2015; Simard et al., 2015). Investigating WCF processing is an
intriguing aspect for both researchers and educators. Theoretically, L2 learning theories,
such as the Noticing Hypothesis and the Interaction Hypothesis, assume that WCF can
lead to L2 learning through noticing and cognitive comparison during processing.
Pedagogically, as Leow (2015) rightly points out, while WCF is an external intervention,

it is crucial to elucidate the internal perspective, i.e., how learners utilize the WCF.

2. Theoretical background

Schmidt’s Noticing Hypothesis (Schmidt, 1990) is one of the most influential
theories in second language acquisition (SLA). To provide a definition of noticing,
Schmidt introduces consciousness as a broad category of human cognition, divided into
awareness, intention, and knowledge. Consciousness as awareness has three levels:
perception, noticing, and understanding. Noticing refers to focal awareness where one
pays attention to a stimulus as a private experience that can be verbally reported. While
noticing alone does not lead to acquisition, the Noticing Hypothesis claims that learners
can acquire linguistic input that they notice, or nothing is learned unless it has been
noticed (Lightbown & Spada, 2013).

The effects of WCF on learners’ noticing have attracted researchers, leading to
extensive research on this topic (e.g., Coyle & Canovas Guirao, 2019; Hanaoka, 2007;
Hanaoka & Izumi, 2012; Izumi & Bigelow, 2000; Lazaro-Ibarrola, 2021; Lindgren &
Sullivan, 2003; Qi & Lapkin, 2001). More recent studies (e.g., Suzuki, 2012, 2017) have
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categorized these levels of linguistic processing during writing and WCF processing as
lower (noticing) or higher (understanding). These levels correspond to Schmidt’s (1990)
notions of awareness at the level of noticing versus understanding. Studies classified
awareness levels based on presence or absence of linguistic reasoning in TA and
reflections.

Leow (2015) criticizes that noticing feedback does not guarantee deeper
processing or restructuring of prior knowledge. He argues that the Noticing Hypothesis
does not account for how prior knowledge interacts with noticed feedback and DoP
needed to restructure interlanguage and thus, noticing is a low level of awareness. Leow
(2015) proposed the concept of DoP, which refers to the cognitive effort, analysis, and
elaboration that learners use when encoding input, including activating prior knowledge,
testing hypotheses, and forming rules (Leow, 2015). Examining DoP in L2 writing is
particularly important because factors like the slower pace of writing/ processing and
visibility of written WCF might facilitate deeper processing.

Some researchers reviewed studies on DoP in L2 writing. Cerezo et al., (2019),
for example, summarized seven studies that examined the levels of DoP or levels of
awareness. Cerezo et al. included studies informed by three different theoretical
underpinnings: four out of seven studies were based on the Noticing Hypothesis (Kuiken
& Vedder, 2002; Qi & Lapkin, 2001; Sachs & Polio, 2007; Suzuki, 2012), two based on
the notion of engagement (Storch, 2008; Wigglesworth & Storch, 2012), and one based
on DoP (Caras, 2019). Although the review is informative for our understanding of
research on DoP, there is a lack of focus on theoretical underpinnings. Considering the
fact that more studies have been done on DoP in recent years and there is still no paper
reviewing the methods measuring DoP among the studies, it is important to investigate
updated trends in methodology for investigating DoP in L2 writing. To address this issue,
the current study aims to synthesize the research methods used to analyze DoP, focusing
on studies examining WCF on L2 writing. Our review focuses entirely on research based
on Leow’s (2015) DoP, synthesizes the research methods used in such studies, and

explores the unresolved issues to offer recommendations for future research.

3. Research questions

In this review, we identify patterns in the research designs and data collection
methods used in studies exploring how deeply students process different error correction
techniques in L2 writing. We also aim to highlight the issues with the research methods
used in these studies. Two research questions are set.

1. What are the trends in research methods used in studies investigating DoP
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elicited by WCF?

2. What are the issues with the research methods used in studies investigating DoP?

4. Methods
4.1 Selection of studies

To address the research questions, we focused on published studies that
measured L2 learners’ DoP of WCF on their writing. The literature search was carried
out by consulting an electronic database, Google Scholar. We searched for studies
published from 2015, which is the year Leow (2015) was published, to February 2024,
when the literature search for this review started. We combined three keywords (“depth

G

of processing,” “second language,” and “writing”) and used them when searching
literature on the database. Initially, through this database search, a total of 1,850 reports
were identified.

The retrieved studies were screened based on the following four criteria to
determine which to include in this review.

1. Only experimental studies that examined learners’ DoP while they received
WCF on L2 writing tasks (e.g., essays and blog entries) and predefined
operational definitions of DoP were included. Studies employing reformulation
and model text were also included if these tools were used to provide WCF on
L2 writing.

2. Studies that examined cognitive processing of WCF based on the Noticing
Hypothesis were excluded (e.g., Suzuki, 2017).

3. Studies that did not focus on L2 learning were excluded. For example, DeRobles
(2019) was excluded because all participants were heritage language learners,
not L2 learners, who had grown up in bilingual households either since birth or
before the age of six.

4. In cases where the same study was published in separate papers, the paper with
the most detailed description of research methods was included, while the other
was excluded. For example, a dissertation (Caras, 2017) was included, while a
book chapter (Caras, 2019) was excluded.

As aresult, a total of 15 studies remained which satisfied all of the criteria. The

studies comprised seven journal articles, five book chapters, three dissertations.
4.2 Coding criteria and procedures

The retrieved literature was first coded for the study identifier (i.e., authors and

year), and publication type (journal article, book chapter, or dissertation). Furthermore,

54



eight features were also coded: type of institution, number of participants, independent
variables, dependent variables, control group, writing task, type of WCF, data for DoP,
levels of DoP (presented in Table 1).

Type of institution represented the type of institution from which the
participant’s data was collected. It was coded as either university, secondary (i.e., senior
high school and junior high school), primary (i.e., primary school), online L2 course, and
not mentioned (i.e., no information provided). Number of participants showed the total
number of participants in each study.

For the writing task category (i.e., the type of writing tasks employed), six
subcategories were identified: essay, decision-making task, blog entry, story retelling
task (i.e., reading a story and retelling it without consulting the original text), story based
on scenario (i.e., writing a story according to a provided written scenario), and story
based on a picture prompt (i.e., recounting a story with a picture prompt depicting the
story). Essay refers to a writing task in which participants were instructed to produce a
piece of writing about a prompt with a topic. Picture-based and problem-solving tasks,
which were originally developed by Gilabert (2007), were categorized into decision-
making task.

We classified type of WCF (i.e., the types of feedback used in treatment) into
five categories: direct WCF, metalinguistic WCF, indirect WCF, reformulation, and
computer-generated WCF. The coding was conducted according to what was described
in each study. For instance, “indirect corrective feedback™ in Park and Kim (2019) was
coded as indirect WCF and “metalinguistic error coding” in Bowles and Gastafiaga
(2022) was coded as metalinguistic WCF. However, there were three exceptions. A type
of WCF named “underlining” (i.e., underlining errors) in Bowles and Gastafiaga (2022)
was coded as indirect WCF against the following explanation of indirect WCF “the
teacher indicates that an error exists but does not provide the correction” (Ellis, 2009, p.
98). “Teacher feedback” in Kaivanpanah et al. (2020) was coded as metalinguistic WCF
because it involved indicating what kinds of errors students had made (e.g., grammar,
wrong word, and spelling) by using codes. This was in line with the following
explanation of metalinguistic WCF: “The teacher provides some kind of metalinguistic
clue as to the nature of the error” (Ellis, 2009, p. 98). “Indirect WCF with metalinguistic
explanations” in Ma (2020) was also coded as metalinguistic WCF because it pointed
out error types and offered metalinguistic explanations of how to correct the errors (but
did not provide explicit corrections). Direct WCF, metalinguistic WCF, indirect WCEF,
and computer-generated WCF were further coded as either focused or unfocused.

The independent variables in the included studies were categorized based on the
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interventions conducted in the experiments. Eight types of independent variables were
identified: (1) type of WCF (i.e., comparing the impacts of two or more types of WCF
on dependent variables); (2) teacher vs. computer WCF (i.e., comparing teacher-written
WCF with computer-generated WCF); (3) +/— TA (TA vs. silent conditions); (4) TA, WL,
and TA+WL; (5) TA in L1 vs. L2 (i.e., comparing L1 with L2); (6) individual vs.
collaborative writing (i.e., comparing individual writing with collaborative one); (7) pen-
and-paper vs. computer-mediated environment; and (8) proficiency levels (elementary
vs. intermediate).

The dependent variables of each study were first identified using the statements
in the research questions. As this review focused on DoP, the terms, which were
mentioned in the RQs, “process” (Caras, 2017; Ma, 2020), “cognitively process” (Shao
& Liu, 2022), and “levels of processing” (Adrada-Rafael & Filgueras-Goémez, 2019; Park
& Kim, 2019) were also coded as DoP. Bowles and Gastafiaga (2022) worded accuracy
as “accurate error revision,” and Manchon et al. (2020) worded “linguistic accuracy of
the rewritten texts,” while Ma (2020) worded “accuracy with le and classifiers.”
Therefore, each study was scrutinized, and those that measured the accuracy of the
rewrite were coded as revision accuracy, while those that measured the accuracy
regarding grammatical items were coded as accuracy of target items.

Additionally, two wording in the RQs from two studies (McBride, 2023; Shao
& Liu, 2022) were modified when coded. McBride’s (2023) research question, “How
does writing in a traditional pen-and-paper environment versus writing in a computer-
mediated environment affect L2 written production in terms of CAF measures?” was
coded as CAF in writing. Similarly, a research question in Shao and Liu (2022), “To what
extent does WCF foster the acquisition of regular past tense by L2 learners?” was coded
as Grammar acquisition.

Data for DoP represented data collection instruments of DoP, which were coded
as either TA or WL. Although McBride (2023) and McBride and Manchén (2023) both
employed three types of data instruments: TA, WL, and TA + WL, only TA was coded.
It was because the data of WL, TA + WL were analyzed based on other theoretical
approaches (i.e., the Noticing Hypothesis and engagement). Levels of DoP represented
how many levels of DoP were set in each study. Control group was coded either as yes
or no to indicate the presence and absence of a control group in each study.

The first and second authors completed the coding. One author was responsible
for half of the 15 studies, and the other one conducted the remaining half. We then
checked each other’s coding results and resolved all disparities or confusion through

discussion.
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5. Results and discussion

To answer Research Question 1 (the trends in research methods used in studies
investigating DoP), we summarized the research methods of the 15 studies included in
this review as shown in Table 1. In the following sections, we examine the results and
seek for the answer to Research Question 2, that asked the issues with the research

methods used in studies investigating DoP of WCF.

5.1 General research methods in DoP studies

The literature search targeted publications from 2015 to 2024, but as shown in
Table 1, all studies were from 2019 or later, except for Caras (2017), suggesting a recent
increase in interest in DoP. These included seven journal articles, five book chapters, and
three dissertations. Three out of five book chapters (Adrada-Rafael & Filgueras-Gomez,
2019; Cerezo et al., 2019; Park & Kim, 2019) were published in a single handbook, The
Routledge Handbook of Second Language Research in Classroom Learning (Leow,
2019).
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Table 1

58

indirect WCF (all focused)

Included Studies
Study Pub. type Institution n Independent variables Dependent variables Control Writing task Type of WCF Data
group for
DoP
Abdi Tabari et al. (2023) Journal University 80 Type of WCEF, Revision quality, DoP No Essay Direct, indirect WCF TA
+/—-TA (all unfocused)
Adrada-Rafael and Filgueras- Book University 29 TAinL1vs. L2 Revision accuracy, DoP No Story based on a Reformulation TA
Gomez (2019) chapter picture prompt
Bowles and Gastafaga (2022) Journal University 35 Type of WCF Revision accuracy, DoP No Essay Direct, metalinguistic, TA
indirect WCF
(all unfocused)
Caras (2017) Dissertation ~ University 61 Type of WCF Accuracy of target items, Yes Blog entry Direct, metalinguistic, TA
DoP Indirect WCF
(all unfocused)
Cerezo et al. (2019) Book University 46 Type of WCF Revision accuracy, error Yes Essay Direct, indirect WCF WL
chapter noticing, DoP (all unfocused)
Kaivanpanah et al. (2020) Journal Not 60 Teacher vs. computer Quality of writing, DoP No Essay Metalinguistic, computer- TA
mentioned WCF generated WCF
+/—-TA (all unfocused)
Kim and Bowles (2019) Journal University 22 Type of WCF DoP, error types No Essay Direct WCF (unfocused), TA
reformulation
Leow et al. (2022) Journal University 10 Type of WCF Subsequent compositions, No Essay Direct, metalinguistic WCF TA
curricular tests, final exam, (all unfocused)
targeted linguistic feature,
over time, DoP
Ma (2020) Dissertation ~ Online L2 38 Type of WCF Accuracy of target items, No Story based on Direct, metalinguistic WCF TA
course engagement, DoP scenario (all unfocused)
Manchén et al. (2020) Book University 118 Individual vs. Revision accuracy, error Yes Decision-making Direct WCF (unfocused) WL
chapter collaborative writing detection, DoP task
McBride and Manchén (2023) Book University 18 TA, WL, and TA+WL Engagement, Affordance No Decision-making Direct WCF (unfocused) TA
chapter for investigating DoP task
McBride (2023) Dissertation ~ University 36 TA, WL, and TA+WL CAF in writing, DoP No Decision-making Direct WCF (unfocused) TA
Pen-and-paper vs. task
computer-mediated
environment
Nicolas-Conesa et al. (2019) Journal University 46 Type of WCF Revision accuracy, error Yes Essay Direct, indirect WCF WL
types (unfocused)
Park and Kim (2019) Book University 24 Proficiency levels Revision accuracy, DoP No Essay Indirect WCF (unfocused) TA
chapter (elementary vs.
intermediate)
Shao and Liu (2022) Journal Secondary 99 Type of WCF Grammar acquisition, DoP Yes Story retelling task Direct, metalinguistic, TA




As Table 1 illustrates, the majority of the included DoP studies were conducted
at universities, with three exceptions. Ma (2020) conducted research in an online
Mandarin Chinese course designed specifically for professionals who would live in
China. The mean ages of her two experimental groups were 38 and 41, respectively. Shao
and Liu (2022) investigated secondary school students. Kaivanpanah et al. (2020) did
not provide information regarding the institutional setting. The imbalance in research
settings being skewed towards universities has been pointed out in many previous meta-
analyses. The studies on DoP reviewed here exhibit this same tendency of being
predominantly conducted in university settings. Since DoP is a cognitive process, it is
presumed to be influenced by the learner's cognitive levels, calling for research
investigating young learners and comparative research on DoP between children and
adults.

The number of participants ranged from 10 to 118. Some studies employed a
within-group design, in which a single group experienced two different treatments, and
their performance in the two treatments was compared. For example, in Kim and Bowles
(2019), all 20 participants completed two different essay writing tasks, receiving either
direct WCF or reformulation, and the researchers compared the learners’ DoP when
receiving different types of WCF. Similarly, Bowles and Gastafiaga (2022) had 35
participants who wrote three different essays, receiving direct WCF, metalinguistic error
coding, and underlining, respectively. Although in all these studies, the essay tasks were
counterbalanced to control for task difficulty, the small sample sizes may limit the
generalizability of the findings to the broader population.

Other studies had multiple experimental groups. Manchon et al. (2020) had 118
participants divided into two experimental groups, an individual and a collaborative
writing condition, as well as a control group. They examined differences in error
detection, accuracy of the rewritten writing, and DoP between the conditions. Caras
(2017) had three experimental groups: unfocused direct WCF (n = 15), unfocused
metalinguistic WCF (n = 16), and unfocused indirect WCF (n = 15), as well as a control
group (n = 15), and examined the learners’ process of WCF.

Regarding writing tasks, eight studies employed essay writing with three
variations: argumentative (Kaivanpanah et al., 2020; Kim & Bowles, 2019), narrative
(Ma, 2020; Nicolas-Conesa et al., 2019; Tabari et al., 2023), and others (Bowles &
Gastanaga, 2022; Cerezo et al., 2019; Park & Kim, 2019). The other three studies
(Manchoén et al., 2020; McBride, 2023; McBride & Manchoén, 2023) employed a
decision-making task in which the participants explained a solution to rescue as many

people as possible based on a picture of a building on fire. Adrada-Rafael and Filgueras-
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Gomez (2019) asked participants to write a story based on a picture prompt. Ma (2020)
had them write a story based on a scenario. Caras (2017) adopted a blog entry task in
which participants wrote a blog entry on a Spanish-language site and received contextual
instructions and a checklist to address specific questions. Shao and Liu (2022) adopted a
story-retelling task in which the participants read a story about a past event and

reproduced it in their writing without referencing the original story.

5.2 Independent variables

Nine out of 15 studies compared the effectiveness of two or more types of WCF,
while the remaining six employed one type of WCF to observe DoP when receiving WCF.
Among the nine comparative studies, six compared two types, direct and indirect WCF,
while three compared three types, including metalinguistic WCF.

Twelve studies included direct WCF in an independent variable. While most of
them only employed direct corrections on the erroneous forms, Abdi Tabari et al. (2023)
provided explicit correction with metalinguistic WCF. Seven studies included indirect
WCEF, which was provided in various forms: highlighting (e.g., Abdi Tabari et al., 2023),
underlining (e.g., Caras, 2017), and indicated by a circle (e.g., Shao & Liu, 2022). Two
of the seven studies, Cerezo et al. (2019) and Nicolas-Conesa et al. (2019), provided
metalinguistic codes (i.e., codes representing error category) as a part of indirect WCF.
Six studies included metalinguistic WCF, five indicated errors by using error coding.
Among them, four studies (Caras, 2017; Leow et al., 2022; Ma, 2020; Shao & Liu, 2022)
further complemented error codes with metalinguistic explanations or samples of rules.
The remained study, Shao and Liu (2022) provided a brief explanation of the target
linguistic rule with direct error corrections.

Two studies (Adrada-Rafael & Filgueras-Gomez, 2019; Kim & Bowles, 2019)
employed reformulation, which refers to a native-speaker rewriting students’ original
compositions to make them sounds native-like with bearing in mind to keep the students’
ideas much as possible (Ellis, 2009). While Adrada-Rafael and Filgueras-Gémez (2019)
provided the participants only with reformulation, Kim and Bowles (2019) compared it
with direct WCF. Only one study, Kaivanpanah et al. (2020), employed computer-
generated WCF which compared it with teacher-written metalinguistic WCF.

The overview of type of WCF suggests that measuring DoP of WCF was
attempted in relatively limited situations: when learners received direct, indirect, and
metalinguistic WCF. Research on DoP when given computer-generated WCF or when
comparing reformulated writing or model texts with learners’ own writing is limited.

All studies except one employed unfocused WCF. Shao and Liu (2022) was the
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only study that used focused WCF. This is assumingly because the researchers were
interested in the learners’ DoP, which might differ according to targeted linguistic
features. Caras (2017), for example, examined the levels of DoP for the feedback
targeting different grammatical features (i.e., two target dichotomies, which were ser
versus estar and the preterit versus imperfect past tense aspects) and suggested that the
levels of DoP differ according to the linguistic features.

Besides impacts of WCF on dependent variables, other interventions such as
writing environment (i.e., pen-and-paper vs. computer-mediated environment), how a
task is completed (i.e., individual vs. collaborative writing), and proficiency levels
(elementary vs. intermediate) were investigated, even though there was only one study
for each of the three aspects.

10 out of the 15 studies did not include a control group. As two of them did not
investigate the effects of WCF on the improvement of writing and focused entirely on
DoP (Kim & Bowles, 2019) or engagement and affordances for inspecting DoP
(McBride & Manchon, 2023), they did not need to include a control group. However, the
other studies examined the improvements as a result of providing WCF by measuring
revision accuracy and grammar acquisition. In such research, including a control group
would allow stronger implications (Ellis et al., 2019). Five studies had a control group.
In four of these studies, the control groups completed the writing tasks without receiving
any WCF (Cerezo et al., 2019; Manchon et al., 2020; Nicolas-Conesa et al., 2019; Shao
& Liu, 2022), and in the other study, the control group received commentary on the

overall organization and content of their writing (Caras, 2017).

5.3 Dependent variables

For a dependent variable, eight studies measured accuracy. We identified two
types of accuracy measures in the studies: six studies investigated revision accuracy, and
two assessed the accuracy of specific target items. The former studies include Nicolas-
Conesa et al. (2019), which quantified errors within each task and group to assess
accuracy. Park and Kim (2019) employed three categories: accurate correction,
inaccurate correction, and no correction to investigate participants’ self-corrections.
Conversely, the latter two studies evaluated accuracy on specific target items. Caras
(2017) concentrated on copular verbs, gender agreement in adjectives, and past tense
aspect in Spanish, while Ma (2020) focused on le and classifiers, two fundamental
structures frequently used in Chinese. Only two studies explored the development of L2
proficiency beyond evaluating the accuracy of revisions. These studies assessed the

complexity, accuracy, and fluency of learners’ new writings (McBride, 2023) or utilized
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evaluative tests administered by the educational institution where the study was
conducted (Leow et al., 2022) to ascertain whether writing tasks with WCF contributed
to enhancements in L2 proficiency.

All the studies included in this review examined DoP as a dependent variable,
except for Nicolas-Conesa et al. (2019), which measured DoP but did not specify how
the data was utilized. Concerning the measurement of DoP, 10 out of 15 studies
categorized DoP into three levels: high, medium (intermediate), and low, following
Leow’s (2015) framework. Two studies (Kim & Bowles, 2019; Leow et al., 2022)
modified Leow’s (2015) coding scheme; Kim and Bowles (2019) classified DoP into two
levels: high or low, while Leow et al. (2022) employed four levels of DoP: High DoP +
Understanding, High DoP — Understanding, Medium DoP + Reporting, and Low DoP +
Noticing. The remaining three studies (Cerezo et al., 2019; Manchén et al., 2020;
Nicolas-Conesa et al., 2019) classified DoP into five levels. As previously noted, the
categorization of DoP varied across studies.

Regarding the data collection method for identifying DoP, 12 out of the 15
studies employed TA, while the other three used WL. These two data collection
instruments allow researchers to obtain concurrent introspective data, which refers to
real-time self-reflective information of ongoing experiences. Unlike retrospective data,
which is gathered after the fact and often relies on memory or existing records to
reconstruct past events (e.g., interviews and stimulated recall), concurrent introspective
data is more likely to provide real-time insights into cognitive processes (Sasaki, 2013).
However, such concurrent introspective data collection has potential issues of reactivity
and veridicality; the TA or WL themselves might interfere with the learner’s natural
behavior or serve as an intervention for the learners (Zhang & Zhang, 2019). In response
to these concerns, Abdi Tabari et al. (2023), in the current review, treated TA as an
intervention to facilitate learning and made it one of the independent variables in their
study. The results suggested that the data collection mode (TA, WL) impacts learners’
cognitive processes and contributes to learning. Taking further steps, McBride and
Manchén (2023) involved three experimental groups (i.e., TA, WL, and TA+WL) to
examine how learners’ engagement and DoP differ in each data collection mode. These
studies suggest that researchers should be mindful of the potential influence of TA or WL
on data of learners’ cognitive processes when employing these data collection methods.
TA language (i.e., whether L1 or L2) was also expected to have impacts on learners’ DoP
in one study (Adrada-Rafael & Filgueras-Gomez, 2019) in this review, however, no other
study investigated this aspect.

The methods employed for TA practice tasks varied across studies. Four studies
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utilized a math calculation task (Adrada-Rafael & Filgueras-Gomez, 2019; Caras, 2017;
Leow et al., 2022; Park & Kim, 2019), while three studies (Bowles & Gastanaga, 2022;
Kim & Bowles, 2019; Tabari et al., 2023) incorporated a practice task similar to the actual
task in which participants engaged in TA while receiving WCF. Considering the actual
task participants were expected to undertake during TA, the more closely the practice
task resembles the actual task, the more effectively participants may approach the latter.
This aligns with Bowles’s (2010) observation that although arithmetic tasks have the
advantage of being non-verbal and thus not interfering with the practice itself, they may
be challenging to apply in an actual task. Instead, he suggested that verbal warm-up tasks
that resemble the actual task enable participants to verbalize more readily while engaging
in the actual task. The remaining studies, such as Kaivanpanah et al. (2020), Ma (2020),
McBride (2023), and McBride and Manchén (2023), provided instructions on TA without
practice, while Shao and Liu (2022) employed a reading comprehension task as a TA
practice alongside instructions.

WL has also been used in previous research to inspect cognitive activity while
processing WCF (e.g., Suzuki, 2012, 2017) and was mentioned as a good option for
collecting data in a real classroom without disrupting the class dynamics (Nicolas-
Conesa et al., 2019). In this review, three studies (i.e., Cerezo et al., 2019; Manchon et
al., 2020; Nicolas-Conesa et al., 2019) employed it as a data collection instrument of DoP.
In their WL phase, the three studies asked participants to correct errors or reflect on errors
already provided on their compositions, and to provide a linguistic explanation for each
error and corresponding correction in a form. Two of the three studies, Cerezo et al.
(2019) and Nicolas-Conesa et al. (2019) provided the following prompt (adopted from
Suzuki, 2012); “Have a look at your essay and identify your errors. Why is each linguistic
form incorrect? Explain it.” Languages used in WL activities also varied among studies.
Manchon et al. (2020) instructed them to do it in L2 (English) but permitted them to use
Spanish (most of the participants’ L1) if necessary, and Cerezo et al. (2019) also
employed participants’ L2 (i.e., English). However, no information of language in WL

was provided in Nicolas-Conesa et al. (2019).

6. Conclusion

In this scoping review, we focused on the research methods employed in studies
examining DoP. The review provided an overview of the existing studies investigating
learners’ DoP when receiving WCF. It highlighted some research gaps in the existing
literature, such as targeting learners other than university students, computer-mediated

writing contexts, or writing for specific purposes. The majority of the studies included
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in this review employed commonly used comparisons in the field (i.e., direct, indirect,
and metalinguistic WCF) and lacked exploration of other types, such as reformulation
and computer-generated WCF. Research using WL is still scarce.

This review also identified some limitations in the research methods used in the
DoP experiments, such as reliance on within-group designs, small sample sizes, and a
lack of control groups. Another issue highlighted in this review is the potential influence
of TA when examining DoP. As Shao and Liu (2022) argue, TA may serve not only as a
means of obtaining introspective data but also as a potential educational intervention.

As this is a preliminary review, we acknowledge that there are more aspects to
analyze in the literature to fulfill the purpose of the scoping review. The most important
aspect to review is the way the existing literature differentiates the levels of DoP. As
shown in the current review, studies vary in terms of how many levels they set when
examining learners’ DoP. The conceptual underpinnings of the DoP levels can be
explored by conducting an in-depth analysis of the DoP categories in individual studies.
Such analysis would provide a conceptual scope of the notion of DoP. We intend to
further pursue such analysis.

While limited, we believe this review demonstrated the usefulness of scoping
reviews in providing an overview of the existing literature, highlighting potential gaps,

and future research directions.
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