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Abstract

Metacognitive knowledge, closely correlated with one’s writing skills, has received increasing research
and pedagogical attention. Applying Flavell’s metacognition framework, this study adopts a quasi-
experimental design to investigate whether and how a DMC assignment as a pedagogical intervention
influences Chinese English as a Foreign Language (EFL) writers’ metacognition knowledge
development. A total of 49 EFL college students were divided into the control (n = 25) and the experiment
DMC (n = 24) groups. Both groups took pre- and post-intervention surveys on metacognitive knowledge.
To understand how the development took place, we also collected and analyzed data on focal students’
learning logs and post-assignment interviews, where students discussed their writing processes in detail.
The results suggest that although both groups showed noticeable development in person and strategy
knowledge, the DMC group exceeded the traditional writing group in the latter category, which could be
attributed to the fact that students in the DMC group were engaged in more decision-making
opportunities. This study provides valuable implications on designing DMC assignments in EFL writing
classrooms to engage students in frequent reflection, conscious decision-making, and creative expression.
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Introduction

Digital multimodal composition (DMC) is commonly understood as the practice of using diverse semiotic
resources with texts to construct meaning that meets sociocultural and discoursal expectations on digital
media (Lim & Kessler, 2023). Previous studies have offered findings on an abundance of benefits that
DMC provides for language learners (e.g., Hafner, 2014; Smith et al., 2017; Unsworth & Mills, 2020). On
the other hand, critical voices about implementing DMC in classrooms indicated the disservice that DMC
could do for language learners (e.g., Belcher, 2017; Qu, 2017; Shin et al., 2021). Concomitant with the
heated debate on the pedagogical value of DMC for language learners, the field of second language (L2)
writing also witnessed an explosion of interest in the effect of DMC on L2 writing teaching and learning
(e.g., Hafner, 2014; Kim & Belcher, 2020; Yeh et al., 2021).

Existing studies exploring the pedagogical effect of DMC focus primarily on L2 writers’ development of
writing competence and skills, typically measured by their ability to produce accurate and sophisticated
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written texts in target languages (e.g., Kim et al., 2023). There is little research investigating other aspects
of development that are conducive to better writing performance. One of such aspects is metacognition,
which indicates a writer’s ability to plan and regulate their cognitive writing processes (Tardy et al.,
2020). Advanced writers tend to possess a higher level of metacognitive awareness which enables them to
oversee the writing process with more intention and efficiency. However, the ability to plan and regulate
the writing process may be more demanding for L2 writers metacognitively, as they need to manage the
use of both language knowledge and writing knowledge. Therefore, previous research has highlighted the
importance of fostering metacognitive awareness among L2 students through various pedagogical
activities (Lee & Mak, 2018). Multimodal composition provides a novel experience for students where
they navigate modal affordances and novel rhetorical situations, engaging them in more reflective
practices during composing that could potentially lead to metacognitive development (Hung, 2019). This
study seeks to investigate the effects of DMC on English as a Foreign Language (EFL) writers’
development of metacognitive knowledge, a key constituent of metacognition, by utilizing a quasi-
experimental design. The study contributes to the scholarship on the connections between L2 learners’
engagement with DMC and their development of metacognitive knowledge. The findings of this study
also provide insights into repurposing DMC in EFL writing education.

Literature Review

Digital Multimodal Composing (DMC) for L2 Writers

Mode is defined as socially and culturally shaped resources for meaning making, including but not limited
to image, speech, and text (Jewitt, 2016). Teaching and research of multimodal composing are mostly
informed by social semiotics theory (Kress, 2003), which emphasizes the multimodal nature of
communication and the integrality of various modes in meaning-making. The belief that all modes
comprise an integrated system in composition indicates a shifted paradigm by adopting a more inclusive
lens to viewing composition (Tan, 2023). Acknowledging the pedagogical affordances of DMC in L2
classrooms, researchers have designed and implemented multimodal composing activities in L2 writing
classrooms through various formats, such as websites (Shin & Cimasko, 2008), posters (Dzekoe, 2017),
and digital video stories (Christiansen, 2017; Cimasko & Shin, 2017; Nelson, 2006). The findings of these
pedagogical attempts suggest students developed keener awareness of nuanced meaning created by
expressions across and within sets of modes and a heightened motivation in writing (Kim & Belcher,
2020; Kohnke et al., 2021; Manchon, 2017).

More recent research on multimodal composing in L2 writing classrooms seeks to understand the
influence of DMC on two types of learning outcomes. The first one centers on L2 writers’ specific
traditional language-related writing skills or abilities. For example, Yeh et al.’s (2021) study suggests that
multimodal composing fostered students’ translation skills and helped them with word usage and text
structure in writing. Another theme in research on the influence of DMC on L2 writers relates to the level
of students’ awareness of multimodality and writing competence. Along this line, multimodal composing
has been proven to help students become more aware of multimodal meaning expression situated in
diverse rhetorical contexts (Grapin, 2019), enable them to see how a wider range of informal genres are
interconnected with formal genres (Hafner, 2014), possibly develop their genre awareness (Belcher,
2017), raise audience awareness (Bloch, 2021; Kim & Belcher, 2020), and enhance authorial voice
expression (Kim & Belcher, 2020; Lim & Polio, 2020). Overall, previous studies have reported positive
learning outcomes as a result of having students engage in multimodal writing, and the fact that DMC
encourages students to seek creative expressions is frequently cited as a contributing factor (e.g., Yeh et
al., 2021).

Recently, the trajectory of DMC research has gravitated to cognitive perspectives on Second Language
Acquisition (SLA) (Jiang & Hafner, 2024). The inquiries underpinned by cognitive perspectives tend to
be more oriented in DMC writing processes by, for example, zooming in on L2 writers’ behavioral and
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cognitive processes in multimodal composing (Tan, 2023). Lim and Kessler (2023) also called for more
research on multimodal writing processes, especially comparing L2 students’ composing processes for
multimodal writing with the processes for traditional composition. Although DMC research has produced
sufficient empirical evidence for its pedagogical and sociocultural benefits in L2 writing classrooms (e.g.,
Bloch, 2021; Hafner, 2014; Kim & Belcher, 2020; Kohnke et al., 2021; Yeh et al. 2021), few studies have
combined the investigation of L.2 writer students’ learning outcomes and their composing processes by
exploring more in-depth the associations between the learning outcomes and learning processes. Such an
inquiry is important as it will provide a clearer explanation of what specifically the students have done or
considered in the composing process may factor into their learning outcomes. It also provides insights
into how different dimensions in task design may impact students’ learning outcomes, which remains an
important task for future research of DMC (Jiang & Hafner, 2024).

DMC and Metacognitive Knowledge

Metacognition, defined as cognition about cognition, refers to a higher level of cognition in Veenman et
al.’s (2006) term. A social perspective of metacognition views it as embedded in socially-situated
activities and can be enabled or transformed (Cross, 2010). In writing studies, the activity of writing has
been theorized as applied metacognition (Hacker et al., 2009). Specifically, metacognition in writing is
broadly understood as “a writer’s ability to consider and regulate cognitive processes while planning or
writing” (Tardy et al., 2020, p.12) or “both knowledge and strategies that the writer uses to manage
his/her cognitive processes during writing” (Escorcia et al., 2017, p. 235). In addition, writers’
metacognitive knowledge is closely tied to their conditional knowledge (Negretti & McGrath, 2018;
Tardy et al., 2020), indicated by writers’ ability of “know how” and “know with” (DePalmer & Ringer,
2011).

Flavell’s (1979) well-established metacognition framework defines metacognitive knowledge as an
essential part of metacognition, and the three components within one’s metacognitive knowledge are
“person knowledge,” “task knowledge,” and “strategy knowledge.” According to this framework, person
knowledge means “everything that you could come to believe about the nature of yourself” (p. 907) and
the belief that one can improve in a target aspect through certain approaches. Task knowledge refers to
one’s knowledge about task demands and goals. For example, one may know that “some cognitive
enterprises are more demanding and difficult than others” (p. 907). In writing studies, task knowledge is
mainly related to students’ understanding of the writing task. Strategy knowledge is explained by Flavell
(1979) as any strategies that “are likely to be effective in achieving what subgoals and goals” (p. 907).

The relation between metacognition and the competence of writers has garnered researchers’ increasing
attention. Recent studies (e.g., Farahian & Avarzamani, 2018b) indicate that more skilled writers tend to
possess higher levels of metacognitive awareness. Given the vital role of metacognition in writing
processes, teachers and researchers have sought to design different pedagogical practices to help students
become more metacognitively aware of their writing process (Lee & Mak, 2018). An important principle
of achieving this outcome is to engage students in frequent reflections and self-monitoring of every step
of the writing process. Beyond the traditional writing instruction, digital multimodal composing (DMC) is
considered a site where students could employ extensive metacognitive skills. DMC engages students in
remixing multiple modes, typically resulting in a more cognitively demanding composing process and
higher levels of motivation among composers. For example, students in Hung (2019) showed a high level
of emotional engagement in creating digital stories and demonstrated willingness to set goals and monitor
their task completion according to these goals. Several other studies have also hinted at the potential of
multimodal writing activities helping students become metacognitively aware of their writing process,
highlighting students’ self-motivated attempts at evaluating their writing processes and efforts (Hakim et
al., 2024; Tan, 2023).

Although previous research implies the correlation between DMC and students’ metacognition, the
empirical research that adopts a mixed method to measure the learning outcome of a focused dimension in
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metacognition (i.e., metacognitive knowledge) and associate the outcome with composing processes
remains far and between. Understanding the impacts of DMC on students’ metacognitive knowledge
could contribute to settle the debate about the pedagogical effectiveness of DMC in L2 writing
classrooms. To have a holistic understanding of the influence of DMC on students’ metacognitive
knowledge development, especially compared with traditional text-based writing, we adopt a quasi-
experimental design and a mixed-method approach, aiming to examine how the process of DMC teaching
and learning through a photo essay assignment may contribute to students’ learning outcome of
metacognitive knowledge in a 10-week narrative writing course. Specifically, our research questions are:

1. What are the effects of a DMC assignment and a text-based narrative writing assignment on two
groups of EFL students’ metacognitive knowledge development?

2. How might the students’ reported composing processes provide possible explanations for the
development or lack thereof in the metacognitive knowledge of two groups?

Method

To address the research questions, we adopt a quasi-experimental design to investigate the effect of DMC
on EFL students’ metacognitive knowledge using a mixed-method approach. We chose a quasi-
experimental design because it allows us to examine the causal effect of DMC in natural classroom
settings. Additionally, mixed-methods research allows us to take advantage of various qualitative and
quantitative data sources (Creswell & Clark, 2018) to capture a holistic understanding of students’
metacognitive knowledge development and their perceptions and decision-making involved in the writing
processes.

Study Context and Participants

This study was conducted in two sections of a first-year English major writing course at a public
university in southeastern China. Two instructors who teach two parallel English-major first-year writing
classes agreed to participate based on their convenience and availability. The recruitment of student
participants was conducted by one of the instructors. Initially, 52 students from the two classes
volunteered to participate in this study. The average age for these English-major first-year college
students is 18-19 years old and a majority of the students are female. As reported by the instructor
participants, the students’ English proficiency in these two classes ranges from intermediate to advanced.
Traditionally, the genre taught in the classes at this level is text-based narrative essay. The instructors who
teach this course use the same textbook and follow the department-normed protocol of teaching narrative
writing. Specifically, the instructor chose narrative photo essays as the DMC genre, which includes the
modes of visual images and texts. The students in both classes had ten weeks—from the time they began
receiving instructions on narrative writing, excluding one week for the midterm exam—to complete either
the first traditional narrative text-based essay or a photo essay. The instructors for both classes met with
their students once a week, with each class session being 80 minutes.

Instructional Design and Data Collection

The control group in this study is the class that received traditional narrative writing instructions
following the learning activities in the textbook, and the experimental group is the other class that
incorporated DMC-related teaching. During the ten weeks of teaching, every two class sessions of both
groups were scheduled to cover five units on narrative writing, namely, the overview of narrative writing,
characters, setting, point of view, and theme. What distinguishes the two groups was that, for each class
session, the instructor in the experimental group allocated the second half of the class time (i.e.,
approximately 30—40 minutes) to introduce how the elements in traditional narrative writing were
reflected in photo essays. The instructor showed sample narrative photo essay texts and introduced visual
rhetoric to help students understand how visual language and elements (e.g., line, color, shape, size,
texture, alignment, placement) convey meanings. Table 1 presents an outline of the teaching schedule and
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the data collection activities for the two groups.

Table 1

An Outline of the Teaching Schedule and the Data Collection Activities for the Two Groups

Week Text-based Control Group DMC-integrated Experimental Data Collected
Group
#1-2  Unit 1: Overview of narrative Unit 1: Overview of narrative writing ePre-instruction
writing e Identify various genres of survey
o Identify various genres of narratives e[ carning
narratives e Understand the elements of process log #1
e Understand the elements of narrative
narrative e Understand the idea of
e Read narrative examples in the photo/picture essays
textbook e Read examples of photo essays and
conduct analysis of the features of
photo essays
#3—4  Unit 2: Characters Unit 2: Characters e[ carning
e Define characters e Define characters process log #2
e | carn techniques for developing e Learn techniques for developing
round characters round characters
e Balance showing and telling e Balance showing and telling
e Understand visual rhetoric
e Discuss how visual language can
help develop a character
e Practice evaluating images online
#5—-6  Unit 3: Setting Unit 3: Setting e[ carning
e Understand the meaning and e Understand the meaning and process log #3
importance of setting in narrative importance of setting in narrative
writing writing
e Practice various types of settings @ Practice various types of settings in
in a story a story
® Build up the link between settings @ Build up the link between settings
and characters and characters
e Analyze the setting in photo essay
examples
#7-8  Unit 4: Point of view Unit 4: Point of view e[ carning
e Understand the functions of point e Understand the functions of point ~ process log #4

of view in narrative writing

e Get familiar with various types of

of view in narrative writing
o Get familiar with various types of
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point of view point of view
e Choose a proper point of view e Choose a proper point of view
e Start reading writing prompt e Analyze how the point of view is

set up in photo essay examples
e Start reading writing prompt

#9—-10 Unit 5: Theme Unit 5: Theme eFinal task log
e Understand and identify the e Understand and identify the eFollow-up
concept of theme concept of theme interview
e Practice how to present the e Practice how to present the chosen  ePost-
chosen theme theme instruction
e Start composing e Practice reading the theme in a survey

picture

e Start composing

Approaching the end of the ten-week instruction, the control group was assigned a traditional narrative
writing task, and the experimental group was asked to complete a photo essay of a narrative topic,
following the same requirements for word length and topic options (see Appendix A). The duration for
the DMC/traditional writing task was two weeks (Week#9—10). To measure changes in students’
metacognitive knowledge, we adopted a pretest-posttest design using a survey adapted from Farahian and
Avarzamani’s (2018a) Metacognitive Writing Questionnaire (MWQ), which was designed based on
Flavell (1979) to measure EFL writers’ person, task, and strategy knowledge (see Appendix B). All
statements in the survey are positive ones and the score assigned to the five answer options (i.e., strongly
disagree, disagree, no idea, agree, strongly agree) corresponds with 1, 2, 3, 4, and 5 points. Both classes
filled in a pre-instruction survey in the first week and a post-instruction survey in the last week. The
survey content remained the same and was provided in a bilingual version (i.e., English and translated
Chinese) to relieve students’ cognitive burden and reduce possible misunderstanding of the questions.
Before completing the survey, all participants were informed that there was no correct or incorrect answer
and that their selection would be used for this study only and had no chance to impact their course grade.
The questionnaires were completed and returned in printed versions. Among the initial 52 participants, 25
students in the control class (n = 25) and 24 in the experimental class (n = 24) filled in both pre- and post-
instruction surveys. Therefore, a total of 49 students’ survey responses were included in final quantitative
analysis.

To explain the change in EFL students’ metacognitive knowledge, we tapped into students’ learning
process by asking them to voluntarily keep learning logs following a template provided by the research
team. The weekly-basis learning logs (i.e., learning process logs) documented their learning gains over
the span of the 10-week writing instruction. Guiding questions asked in the template include what
students have learnt during the week, which writing tasks or other course-related tasks they have
completed, and their feelings about the week’s learning. Twenty students in the experimental group and
11 in the control group submitted the weekly-basis learning logs. During the final two-week time when
they worked on the writing task, they used a different version of the learning log template (i.e., the final
task logs) to record their step-by-step composing process (pre-composing, while-composing, and post-
composing revisions) along with their thoughts at the moment. The prompt asked students to note down
their writing goals for the day, their workflow (e.g., steps followed to achieve the goals, resources and
methods used, issues and challenges encountered, and outcomes), as well as self-reflections on their work
process. Both types of learning logs were kept in the digital format and students were offered options to
keep them either in English or their L1.
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In addition, we conducted follow-up interviews with six students to further understand their learning
processes. The selection of interviewees was conducted among those who submitted complete documents
of their entire learning and writing process and based on convenience sampling due to practical
constraints, meaning that the participant selection was based on availability, convenience, and self-
selection (Daniel, 2012). Table 2 presents the six volunteering interviewees’ demographic information.
The follow-up interviews (see Appendix C) were conducted by one of the authors in students’ L1 after the
data of survey and learning logs were collected and processed.

Table 2

Demographic Information of the Interviewees

Name Gender Year Self-perceived Yrs. Prior experience  Group
(pseudonym) English learning in English
proficiency English narrative writing

Dan F Freshman  Advanced 10 + Yes Experimental
Wendy F Freshman  Advanced 10 + No Experimental
Sunny F Freshman  Advanced 10 + Yes Experimental
Tina F Freshman  Upper-intermediate 10 + Yes Experimental
Mindy F Freshman  Upper-intermediate 10 + No Control
Cherry F Freshman  Advanced 10 + Yes Control

Data Analysis

Quantitative Analysis

As the aim of this study design is to measure the dependent variable (i.e., metacognitive knowledge) over
two time points (i.e., before and after pedagogical instruction), and all the students in our study underwent
two conditions (i.e., traditional narrative writing vs. DMC), a two-way mixed ANOVA is the most
appropriate statistical analysis approach (Keppel & Wickens, 2004). The three measures of person, task,
and strategy knowledge were used as dependent variables, referring to the factors that will change as a
result of the manipulation of independent variables. Group (control vs. experimental) was set as the
between-subjects factor, and time (pre-test vs. post-test) was set as the within-subjects factor for the two-
way mixed ANOVA test. The two-way mixed ANOVA is a powerful statistical test that allows
researchers to examine the effects of two independent variables, albeit its key limitations. For example,
two-way mixed ANOVA assumes that the factors are not highly correlated with each other and that there
is no missing data. We conducted assumptions checks prior to the statistical tests and took the limitations
into consideration while interpreting the results.

In total, the two-way mixed ANOVA test was conducted three times to measure if the difference between
the two groups in the changes of the three dimensions of metacognitive knowledge that happened in the
post-instruction test is statistically significant or not. Put otherwise, we aim to provide quantitative
evidence for if students learn more in terms of each dimension in metacognitive knowledge under one
kind of instruction (i.e., DMC) than the other (i.e., traditional narrative writing). As Figure 1 shows, the
flowchart begins with the input of independent and dependent variables, followed by six preliminary
checks to ensure data integrity and appropriateness for ANOVA testing. Once these assumptions are
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confirmed, a two-way mixed ANOVA test is conducted. The framework then branches based on the
statistical significance of the interaction effect. If the interaction is statistically significant, post-hoc tests
are performed to examine simple main effects and pairwise comparisons, both corrected for multiple
testing using the Bonferroni method. If the interaction is not significant, the focus shifts to examining the
main effects with similar multiple testing corrections. Finally, the statistical analysis results are outputted.
All the steps of statistical analysis were conducted through R Studio-4.4.0 for Windows.

Figure 1

Pretest-Posttest Mixed ANOVA Procedural Framework

o= ]

Inputindependent and
dependent variables
¥
Outliers checking with
box plot method
¥
Normality checking with
Shapiro-Wilk test
¥
Homogeneity of variances
checking with Levene's test
! ]
Homogeneity of covariances
checking with Box's M-test
4
Sphericity checking
with Mauchly's test
4
Conducting two-way mixed
ANOVA test

S interactio
statistically
ignificant?

Examining main effect
with Bonferroni multiple
testing correction method

Conducting Yes
post-hoc tests
¥
Examining simple main effect
with Bonferroni multiple
testing correction method

¥

Conducting simple pairwise

Output

comparisons with Bonferroni statistical
multiple testing correction analysis
method results
¥

Qualitative Analysis

Our qualitative data sources include focal students’ learning logs and follow-up interviews to elicit their
retrospective reflections on the learning processes. We conducted a thematic analysis (Braun & Clarke,
2012) to identify the main themes in students’ learning logs, which revolve around students’ procedural
patterns in the stages of pre-writing, while-writing, and post-writing phases. The interviews were
automatically transcribed and then underwent human vetting. Following that, three coders with qualitative
coding expertise in the field conducted the analysis on Excel spreadsheet. Each coder analyzed one-third
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of the transcripts, focusing on the three dimensions of students’ metacognitive knowledge following
Flavell’s framework. The coders first closely read the interview transcripts to generate low-level codes
and then categorized the low-level codes into high-level themes. After finishing the initial coding, the
three coders reviewed one other’s coding sheet and then had a norming meeting to collaboratively
consolidate the codes identified. The three coders reached a high degree (> 90%) of agreement on the
content of the codes and solved naming issues. For the potential controversial parts, member checks were
conducted to minimize possible misinterpretations. A sample of the interview coding sheet is provided in
Table 3 Combining the learning logs and interviews, we tapped into the EFL writers’ learning processes
under two types of instruction and provided possible qualitative explanations for the quantitative survey
results.

Table 3

A Sample of the Interview Coding

High-level theme Low-level code Quote

Person Knowledge  Self-perceived English “Actually, I think I'm just slightly better than an
proficiency average person, but within the English major, I
definitely wouldn't be considered one of the better
ones—more like average.” (Dan)

Task Knowledge Procedural elements in “I feel that telling a story in chronological order,
English narrative essays  using various techniques to describe characters, and
detailing the story's specifics are effective.” (Mindy)

Strategy Knowledge Consider layout “For layout reasons, I thought five photos did not
look good, so I ended up using four and deleted
one.” (Tina)

Results

Effect of Two Instructional Treatments on Metacognitive Knowledge Development

To respond to our first research question regarding the effect of DMC and text-based narrative writing
instructions on two groups’ development of the three dimensions of metacognitive knowledge, we present
the result of quantitative analysis of survey data.

Descriptive Statistics

Table 4 presents the descriptive statistics of mean and standard deviation scores that the two groups of
students received for the three dimensions of metacognitive knowledge. As Table 4 shows, the descriptive
statistics suggest that the experimental group, which received the DMC-integrated instruction, generally
showed greater improvements in all three measures (person knowledge, task knowledge, and strategy
knowledge) compared to the control group. These preliminary findings indicate that the DMC
intervention may have had a positive impact on the experimental group's metacognitive knowledge. The
following two-way mixed ANOVA result will provide statistical evidence to support or refute these
preliminary trends by examining the significance of the main and interaction effects.
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Table 4

Descriptive Statistics for Measures

Measures Statistics Control group (n = 25) Experimental group (n = 24)
Pre-test Post-test Pre-test Post-test

Person Mean 3.12 3.34 3.20 3.52
knowledge

SD 0.44 0.34 0.48 0.39

Task Mean 3.54 3.61 3.47 3.60
knowledge

SD 0.37 0.36 0.34 0.36

Strategy Mean 3.67 3.68 3.60 3.85

knowledge SD 0.20 0.25 0.28 0.24

Two-Way Mixed ANOVA Test Results

Table 5 offers detailed results of how different types of knowledge (person knowledge, task knowledge,
and strategy knowledge) vary across groups and over time. The analysis considers the main effects of the
group and time factors and their interaction (Group: Time).

For person knowledge, the main effect of Group is not significant [F(1, 47) = 1.613, p = .21, ges = 0.026],
indicating no substantial difference in person knowledge between the groups. However, there is a
significant main effect of Time [F(1, 47) = 23.185, p <.001, ges = 0.098], suggesting that person
knowledge significantly improves over time regardless of the group. The interaction effect is not
significant [F(1, 47) = .852, p = .361, ges = 0.004], which implies that the rate of improvement in person
knowledge over time does not differ significantly between the groups. Given these results, a post-hoc test
is not necessary as there is no significant interaction that needs further exploration.

In terms of task knowledge, neither the main effect of Group [F(1, 47) =.169, p = .683, ges = 0.003] nor
the interaction effect [F(1, 47) = .35, p = .557, ges = 0.002] are significant. This indicates that there are no
notable differences in task knowledge between groups and no significant variation in how task knowledge
changes over time across groups. However, the main effect of Time approaches significance [F(1, 47) =
3.874, p = .055, ges = 0.02], which suggests a potential trend toward improvement in task knowledge over
time and may warrant further investigation. As with person knowledge, a post-hoc test is not required for
task knowledge since there is no significant interaction.

For strategy knowledge, there is a significant main effect of Time [F(1, 47) = 12.429, p <.001, ges =
0.068], suggesting a significant improvement in strategy knowledge over time. Additionally, the
interaction effect is significant [F(1, 47) = 10.875, p = .002, ges = 0.06], indicating that the improvement
in strategy knowledge over time differs significantly between the groups. This suggests that the groups
responded differently to the interventions over time, with one group showing a greater improvement in
strategy knowledge compared to the other. This significant interaction warrants post-hoc tests for the
dimension of strategy knowledge to further explore which specific groups differ in their improvement
over time and to better understand the nature of the interaction.
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Table 5
Two-Way Mixed ANOVA Test Results
Measures Effect DFn'  DFd’ F p p ges’  Need post-hoc
<.05 tests?
Person Group 1 47 1.613 0.21 0.026 No
knowledge .
Time 1 47 23.185 1.57E-05 * 0.098
Group:Time 1 47 0.852 0.361 0.004
Group 1 47 0.169 0.683 0.003 No
Task
knowledge Time 1 47 3.874 0.055 0.02
Group:Time 1 47 0.35 0.557 0.002
Group 1 47 0.798 0.376 0.012 Yes
Strategy .
Time 1 47 12.429 9.55E-04 * 0.068
knowledge
Group:Time 1 47 10.875 0.002 * 0.06

Note. 'The column represents the degrees of freedom for the numerator. 2This column represents the degrees of
freedom for the denominator. ges: generalized eta-squared (ges) value. It provides a measure of the effective size.

Post-Hoc Tests for Strategy Knowledge Measure

In this study, post-hoc tests were conducted for the measure of strategy knowledge. The effect of the
between-subject factor (i.e., Group) on survey scores at every time point (i.e., before and after an
intervention) was investigated. The results in Table 6 provide insights into the simple main effect of the
group variable before and after an intervention. The significant difference observed after the intervention
suggests that the intervention had a differential effect on the groups. The moderate effect size indicates
that this difference is meaningful and highlights the potential impact of the intervention. The adjusted p-
values reinforce the robustness of these findings by reducing the likelihood that the observed effects are
due to random chance. Further, the results in Table 7 present the pairwise comparisons between group
levels (Control and Experimental) at two time points: before and after an intervention. This comparison
allows us to see if there are significant differences in scores between the control and experimental groups
at each time point. Table 7 presents that there was no significant difference between the control and
experimental groups before the intervention, as evidenced by the non-significant p-value before the
intervention. This finding is crucial as it establishes that the groups were similar at the baseline,
implicating that any observed changes after the intervention are highly likely due to the intervention itself
rather than pre-existing differences.

In summary, regarding the three dimensions of metacognitive knowledge, the quantitative analyses of the
survey data suggest that both groups improved significantly in person knowledge, while the degrees of
improvement remain similar across the two groups. For task knowledge, both groups showed minor
improvements while the effect was not significant for either group. For strategy knowledge, the
experimental group improved significantly, and the control group did not show as much significant
improvement as the experimental group, which provides evidence that the DMC-integrated instructions
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may exert a more significant influence on EFL students’ strategy knowledge compared with traditional
narrative writing instructions.

Table 6

Simple Main Effect of Group Variable

Time Effect DFn DFd F p p<.05 padj
After Group 1 47 6.097 0.017 * 0.034
Before Group 1 47 0.983 0.327 0.654

Note. 'This column represents the adjusted p-value, which is corrected for multiple comparisons to reduce the
likelihood of Type 1 errors.

Table 7

Pairwise Comparisons Between Group Levels

Time groupl group2 nl n2 p p-signif p-adj p-adj.signif
After Contro Experi 25 24 0.0172 * 0.0172 *
Before Contro Experi 25 24 0.327 0.327

Note. 'This column indicates the significance level of the adjusted p-value.

Possible Explanations for Metacognitive Knowledge (Un)Development

To answer the second research question on possible explanations for the reported (un)developments of the
two groups’ metacognitive knowledge, we present the result of our analysis of the qualitative data that
reveal the students’ learning processes.

Learning Logs: More Nuanced Reflections and Procedural Patterns in DMC

The analysis of students’ learning logs indicates that the students who received DMC-integrated
instruction demonstrated more nuanced learning reflections and more complicated composing processes
compared with those who received the traditional narrative writing instruction, as they not only focused
on language-related issues but also attended to text-image relationships.

Table 8

A Comparison of the Two Groups’ Composing Processes

Stage/Group Control (text-based narratives) Experimental (photo essay)
Pre-composing e Sclect a good topic e Sclect a good topic

e Imitate paragraphs in textbook e Look up sample photo essays of a similar

e Focused on grammatical knowledge topic online

e List vocabulary to be used e Look up images online

e ook up sample narratives of a similar ® Check the usability of the identified

topic online online images

e QOutline essay structure e QOutline essay structure

e Organize the visual materials identified
online to match the essay structure

While-composing e Refer to the textual samples in the e Write the textual part
textbook to emulate the style of writing e Match the texts with images
e Focus on varied sentence structure and e Adjust the texts based on images
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vivid vocabulary e Adjust images based on texts
e Use technological tools to correct e Use technological tools to correct
grammatical issues grammatical issues
Post-composing ® Re-read the writing draft ® Re-read the photo essay draft
revision e Refine the logic of storyline e Refine the flow of storyline
® Polish the vocabulary and expressions e Refine the text-image relationship
e Adjust the rhetorical techniques e Adjust layout

e Attend to aesthetics of the photo essay

Specifically, as Table 8 shows, students’ final task logs show that DMC students took more steps in the
pre-composing phase looking for materials and examples that might facilitate their composing process,
such as relevant images on social media and sample stories of a similar topic to what they were to write
about. The main challenge in this phase, as the students in the experimental group listed, was mainly
organizing multiple materials that they identified and making an outline focusing on characters and the
event in their story. Comparatively, the students who received the traditional narrative instruction went
through the prewriting planning procedure as well, while they placed more focus on stylistic features,
such as the essay structure, the topic and the title of the story, and the vocabulary to be used for depicting
characters and plots. Some students in the control group found it hard to decide on an interesting topic to
write about. The more multidimensional procedures in DMC students’ pre-writing demonstrates how they
tap into their strategy knowledge for planning the photo essay task through a trial-and-error way.

In the while-composing stage, the students who completed the photo essay showed two general patterns:
(a) simultaneously writing texts and matching the texts with images, going back and forth between
paragraphs to adjust the text-image relationship, and (b) writing the textual part first and then searching
for pictures to complement the texts. Most students documented strategic actions they took to resolve the
challenge of locating satisfying images to be used in their photo essays, such as using an authentic picture
they took and tweaking the filters for the images. For the control group, students who performed a
traditional writing task, some indicated in their learning logs that while writing, they referred to the
textual samples in the textbook to emulate the style and structure, and most of them spent the majority of
their time choosing and grappling with using the vocabulary to vivify the story and used some
technological tools to correct their grammatical mistakes. Here, DMC students presented more purposeful
actions in coordinating their textual and visual resources to achieve a harmonious relationship between
texts and images, thus enhancing the quality of narration in their photo essays. Compared with the
control-group students’ emulating practices, which may require fewer deliberations, DMC students
demonstrated more conscious decision-making, which contributes to their strategy knowledge.

In the post-composing revisions, both groups of students recorded in their learning logs that they revised
their work after they completed the first draft. Most DMC students mentioned that their revisions centered
on addressing two issues. The first is language-relevant, as some of the students in the DMC group felt
that their language flow was unnatural and not accurate enough to resonate with the images used.
Therefore, these students had to either revise the language or replace the images. The second issue is
adjusting the layout, since the students were taught and understood the importance of layout in photo
essays. Conversely, the revision process for control-group students seemed to be situated in language and
rhetorical techniques, as they attributed most of their revising time to re-reading the writing product to
ensure the logic of the storyline, polishing the vocabulary and expressions, and adjusting the rhetorical
techniques such as personification in improving the attractiveness of the story. Both groups in the post-
composing revisions showed similar adjusting practices, and while adjusting rhetorical techniques
(control group) may require more local revisions, attending to layout and aesthetics (DMC group) may
lead to more holistic changes as the texts and images exert influence on each other in photo essays.
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From the major differences in the content of the two groups’ learning logs in prewriting, while-writing,
and post-writing phases, it can be seen that the students who received additional DMC-integrated
instruction on photo essays focused more on the amalgamative effect of texts and images in storytelling;
therefore, the two groups were engaged with generally more diversified procedural patterns in composing,
while the writing processes of the students who performed the traditional narrative writing task revolved
around language polishing as a single mode to realize the taught elements in narrative writing, which is
mostly reified in the use of vocabulary and rhetorical techniques. The more manifold deliberations
demonstrated in the DMC group may activate students’ strategy knowledge in navigating the writing task
and therefore promote their metacognitive knowledge.

Interviews: Improved Self-Efficacy, Ambiguous Audience Awareness, and
Considerations of Text-Image Synergies

The interview questions aim to tap into how the three dimensions of metacognitive knowledge were
activated, employed, and developed through learning and composing processes. Table 9 summarizes the
results of analysis on the two groups' metacognitive knowledge based on the interview transcripts.

What possibly explains the developed person knowledge for both groups is the fact that the students have
had a clearer evaluation of their English proficiency and room for improvement. What remains different
are their perceived interest and specific future goals for English narrative writing. For the DMC-
integrated group, one theme with respect to their person knowledge is that they unanimously commented
on their improved interest and passion in English writing as an English writer and their self-perceived
different understanding of English writing. As Wendy put, “I wrote for exams previously, but now I feel I
will focus more on the details I want to write about. I want to write for a feeling that is more contagious to
my audience” (Wendy, interview). Also, Sunny expressed that she still perceived her understanding of
English writing as shallow and hoped that she could “truly develop a deeper sense of English writing in
the future” (Sunny, interview). Such a change in their person knowledge is reflected in their documented
writing steps in learning logs, as Wendy and Sunny both spent time during the composing week
contemplating how to realize what they intended to express through fine-tuning various writing details,
which involved numerous decision-making moments. On the other hand, the two interviewees from the
group who completed the text-based narrative writing task disclosed that they did not sense increased
passion for English writing, while they admitted that their belief of the importance of English writing has
been strengthened, as they believed that what they learned during these ten weeks was the tip of the
iceberg with tremendous room for further learning. The clearer self-evaluations and sense of goal
demonstrated by the two groups, along with DMC students’ increased passion may enhance their self-
efficacy, serving as a key contributor for the significant development in two groups’ person knowledge.

Regarding task knowledge, as Table 9 shows, DMC students recounted their understanding of the
procedures and purpose of photo essays, while control-group students reflected on the basic elements of
narrative writing and their previous experience. As Dan, a student from DMC group, commented:

Excerpt 1. 1t [photo essay assignment] is to increase your awareness of a new way of writing and to
improve your writing awareness, leading you not just to focus on so-called advanced English
sentences or grammar, but I think it may be set up as a task for sparking your interest in writing
(Dan, interview).

Tina similarly explained her understanding of the function of the photo essay task as making students
realize a new way of narrative storytelling. However, when asked if they had a clear purpose and target
audience when composing the photo essay, all of them seemed to have a nebulous conceptualization of
who they wrote to and why they composed a photo essay. This fuzzy understanding of task purpose
possibly explains why DMC students’ task knowledge was not significantly improved, which may also
suggest that future teaching of similar photo essay tasks should plan targeted scaffolding for students to
understand the rhetorical situation of the photo essay, such as through a guided rhetorical genre analysis.
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Table 9

Result of the Analysis on the Two Groups’ Metacognitive Knowledge

Metacognitive Knowledge
/Group (No. of Participants)

Experimental (4)

Control (2)

Person knowledge

Task knowledge

Strategy knowledge

e Self-perceived English proficiency
e High interest in DMC

e Confidence in DMC

e A sense of devotion and creation

e Sclf-evaluation of room for
improvement (e.g., writing contagious
content for audiences)

e Procedural elements in photo essays
e Speculated purpose of photo essays

e Setting up clear goals of creating
text-image synergies (i.e., texts and
images help express each other)

e Brainstorming writing topics with
images

e Selecting and screening images

e Adapting images for specific
purposes (e.g., match the theme, align
texts, enhance the character, impress
and attract audiences)

e Managing the style of images (e.g.,
ensure consistency of the style)

o Considering layout

e Addressing text-image alignment
(e.g., revise texts)

e Expressing personal voice through
image captions and textual titles

e Evaluating components in images
(e.g., environment, character)

e Polishing textual language to achieve

the text-image harmony

e Self-perceived English proficiency
® Decreased interest due to increasing
challenges

e Pursuit of sophisticated vocabulary
e Self-evaluation of room for
improvement (e.g., practice using
diversified vocab)

® Procedural elements in English
narrative essays

e Similarities of L1 and English
narrative essays

® Brainstorming writing topics

e Setting up essay structure

e Setting up rhetorical techniques for
depicting characters (e.g., metaphor)
e Attending to native-like expressions
e Solving translation challenges
through online dictionaries

e Attempting to produce long and
complicated sentence structures

e Revising the use of rhetorical
techniques in character portrayal (e.g.,
personification)

For the students from the control group, they simply maintained that their understanding of the narrative
writing task was equal to telling a story. The genre of the task is nothing new to them as they had
previous experience writing a story in their L1. As reflected in both groups of students’ learning logs,
although the specific steps differ between the two groups, the general staged procedures for the narrative
writing tasks remain similar (e.g., brainstorming topics in prewriting, addressing language issues while
writing, and polishing the storyline in the revision stage). The control-group students’ perceived mundane
task procedures as similar in their L1 narrative writing, echoed in their practiced general composing
stages, illuminate why they did not gain any new understanding of the task of narrative writing (i.e., task
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knowledge).

As Table 9 presents, what distinguishes DMC students’ strategy knowledge from that of control-group
students is their more nuanced considerations of the functions of images and how to manage text-image
relationships for specific writing purposes. As Wendy and Dan explained:

Excerpt 2. Before writing, there’s already a scene in my mind, and then I wrote based on
the scene, and then I looked for images. During the process of finding images, I figured
out the lacking scenes, and then I added the descriptions of them into my texts. I think the
whole process is about texts and images influencing each other (Wendy, interview).

Excerpt 3. The images also gave me inspiration for text writing. For example, my topic
is about the school I graduated from, and if I matched the texts with a picture of my old
school, the image would make me miss my old school, and then naturally I put the
descriptions of that feeling in my text part. [...] When using a picture to depict Tagore’s
poem, I tried to add a catchy caption to make it [the photo essay] more poetic (Dan,
interview).

On the other hand, students of the control group recounted that their understanding of strategies required
in narrative writing broadly remained at three levels: solving language issues, focusing on a good topic,
and character portrayal. For example, as Mindy illustrated:

Excerpt 4. 1 want to use some native-like expressions, but there are some words that

are hard to translate. Sticking to a good topic is important, as I think I need to have a
good topic to bear in mind and remind myself to stick to shaping this good topic. For
specific strategies, you need to decide what you want to express, think through your main
idea, and then list an overall structure with several parts to fill in later. As we used to
write a lot of argumentative writing, for narrative writing, special attention should be paid
to little techniques to depict characters. But in actual writing, it is still hard to apply these
[strategies]. For example, when I didn’t know how to find a more advanced vocabulary, I
just gave up and used the previous mediocre one (Mindy, interview).

From these students’ illustrations, it can be seen that the control-group students seem to be more tied to
language-focused considerations, such as pursuing native-like expressions and addressing translation
issues, while the DMC students’ photo essay composing process focused on the synergy between the texts
and images. This difference may lead to different degrees of development in the two groups of students’
strategy knowledge.

Discussion

Our first research question aims to capture the developments in metacognitive knowledge (i.e., person
knowledge, task knowledge, strategy knowledge) of two groups of students who received DMC-
integrated and traditional narrative writing instruction, which sheds light on the different effects of the
two types of instruction on students’ metacognitive knowledge development. The quantitative analysis of
pre- and post-instruction surveys indicates that the two groups developed person knowledge to a
significant degree, and that the degree remained similar between the two groups. The two groups of
students did not show significant improvement in task knowledge, while the DMC group showed more
significant development in strategy knowledge than the control group. Our second research question seeks
to provide possible explanations for the developments captured through a qualitative lens. The analysis of
students’ learning logs and interviews suggests that the improved person knowledge may be related to
their boosted self-evaluation and self-efficacy. The unimproved task knowledge could be attributed to
their prior writing experience and the uncertainty of the specific rhetorical context of the writing tasks.
The significantly developed strategy knowledge of the DMC group is associated with the more conscious
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and deliberate planning and regulating processes of text-image relationships afforded by the DMC task.

Firstly, for person knowledge, based on students’ reflections in learning logs and interviews, the reason
could be that, as first-year students, both groups had a different learning process and experience compared
with their previous examination-oriented learning experience of English writing. The English writing
class offered as a systematic course in college allowed students more time and effort devoted to the
endeavor of drafting a story and applying the relevant writing knowledge they acquired during the ten-
week period. As such, students strengthened their self-beliefs as an English writer and possessed
improved self-efficacy. As Negretti and McGrath (2018) suggest, to enhance students’ metacognition in
writing, students should be allowed opportunities for conducting metacognitive activities, such as making
deliberate and conscious choices in drafting and revising. As opposed to the students’ previous
examination-oriented learning experience, the setup of the first-year college writing course allowed them
time and opportunities to be involved in iterative planning, composing, and revising processes, as
documented in their learning logs. As Farahian and Avarzamani (2018b) suggest in their study, EFL
writers’ higher self-concept and self-efficacy remain significant indicators of their improved
metacognitive awareness and knowledge. In our study, being engaged in staged process-based writing
leads to students’ enhanced self-concept and self-efficacy, thus contributing to their enhanced
metacognitive person knowledge.

Secondly, the survey result shows that neither group improved significantly in task knowledge. Both
groups in our study believed that the assigned writing task, be it a photo essay or traditional narrative
essay, was a genre of “homework” and did not seem to have a clear sense of its rhetorical situation. For
example, the DMC-group students speculated the purpose of the photo essay assignment as improving
their awareness of writing, while they did not show an affirmative attitude towards the speculation, nor
did they articulate whom specifically they should write for. Additionally, the control-group students
indicated that the writing task assigned was nothing new, as it falls under the overarching term of
narrative writing, which they were confident that they already knew well enough through previous writing
experience. Kessler (2021) explains that students’ prior experience and its transferability are closely
associated with the learners’ development of metacognition in L2 writing. In our study, the students tied
their prior experience of English narrative writing with the current narrative writing tasks and perceived
no clear differences in terms of their composition procedures, which may explain why their task
knowledge did not seem to develop to a significant level. Another possible reason why students’
metacognitive task knowledge was not improved significantly may be related to the insufficient
scaffolding activities to facilitate students’ understanding of rhetorical contexts for the writing tasks. As
Negretti and McGrath (2018) highlight, instructors who provide metacognitive scaffolding need to
carefully weigh different factors, such as students' level of proficiency, course context, and previously
established literacy. In our study, the students’ learning logs and interview data did not indicate that they
were taught explicitly the rhetorical context of the writing tasks, which were reported as important
dimensions of metacognitive knowledge (Farahian & Avarzamani, 2018b), nor were they prompted to
discuss the connections between the narrative writing tasks in the current course contexts and their
previous writing experience.

Thirdly, in terms of strategy knowledge, the quantitative analysis shows that both groups improved in
strategy knowledge, while the DMC-group students developed strategy knowledge more significantly
than control-group students. Such a result points to the effectiveness of DMC-integrated instruction on
EFL students’ knowledge of strategy over text-based writing instruction. As the learning log and
interview data suggest, the photo essay narrative writing assignment led students to ponder over the
image-text relationship and created conscious decision-making moments for students to decide how to
produce the synergy of images and texts in meaning-making, such as polishing language to align with
selected images and adapting images for deliberate rhetorical purposes. Previous research (Tan, 2023;
Kim & Belcher, 2020; Kim & Kang, 2020) suggests that DMC promotes students’ evaluation of language
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use. In our study, students who produced a photo essay placed their emphasis not only on language but
also on whether the images reflected what they intended to express. They also considered how to match
the texts with the image, or vice versa. When facing challenges, such as not being able to locate
appropriate images, the students autonomously came up with concrete solutions, such as adjusting the
picture filter and layout, and replacing a stock image online with a picture taken by themselves. This
finding complements previous research on EFL students’ metacognitive skills in digital storytelling
(Hung, 2019), showing how well-designed DMC projects could engage students in metacognitive use of
writing strategies, as the enhanced emotional engagement makes them more willing to set up specific
goals and criteria for self-monitoring and self-evaluating. The DMC group students’ spontaneous iterative
revising of texts and images to achieve the desired expression effect and the self-directed troubleshooting
behaviors also corroborate the finding that DMC fosters students’ self-paced revision processes (Jiang,
2017). In addition, although the students who completed the photo narrative essay task did not express a
clear conceptualization of who their target audience is, they nevertheless considered how to attract their
potential audience, one example of which is that a student added a caption of Tagore’s poem to match
with the image, attempting to convey a more poetic tone in their photo essay story. Such spontaneous,
unguided effort to engage possible audiences, albeit the ambiguity of the students’ audience
conceptualization, indicates the potential of DMC tasks in better triggering students’ audience awareness.
The case here also points to the necessity of more effective support for students to conceptualize and
attend to their audiences’ needs in DMC in future studies. As Farahian and Avarzamani (2018b) maintain,
metacognitively more aware EFL writers tend to be more likely to take the audience into consideration.

On the other hand, despite the fact that the students in the control group who received the traditional
narrative writing instruction also demonstrated a slight development in strategy knowledge, their overall
improvement is far less significant than that of the photo essay group. The control-group students paid
more attention to the interestingness of their topic, the advanced level of the vocabulary used, the flow of
storyline, and the application of the rhetorical techniques learnt in class. Although this group of students
attended to the basic elements of narrative writing (e.g., vocabulary), their consideration remains at a
relatively superficial level. Their understanding of writing strategies was more of “know what” rather
than “know with” and “know how,” which does not show the “deliberate decisions and conscious choices
as they write and revise” (Negretti & McGrath, 2018, p. 29). The control-group students also seem to
place their emphasis heavily on vocabulary, which could be an indicator of their less developed
metacognition (Farahian and Avarzamani, 2018b). Moreover, their learning logs and interviews suggest
that many of the students in the control group found it hard to successfully apply their troubleshooting
strategies. As shown in the interview data, one student chose to give up instead of identifying a solution
when they encountered the challenge of not being able to find a more advanced vocabulary term to
replace the existing mediocre one.

Taken together, the more developed strategy knowledge of the DMC group may be attributed to the fact
that DMC rendered students more abundant opportunities for deliberate and conscious decision making
and self-directed monitoring and revising strategies. With DMC, the students also had a successful
experience of applying their strategic considerations (e.g., text-image relationship) to their writing
product. In the case of narrative writing in this study, DMC allows students to employ multiple modes in
meaning expression, during the process of which students conducted trial-and-error in planning and
navigating appropriate visual resources, actively engaged in contemplations of how the multimodal
resources may contribute to their storytelling, and highly invested in fine-tuning the amalgamated effect
of expression through both texts and visuals, facilitating the development of their “know what” into
“know how” and “know with” (DePalmer & Ringer, 2011) (i.e., strategy knowledge). The lack of a clear
understanding of their intended audience in both groups of students’ composing processes suggest the
need for more effective scaffolding for students to develop their audience awareness, a key component in
relation to their strategy knowledge.
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Conclusion, Future Directions, and Pedagogical Implications

To conclude, situated in the frameworks of metacognitive knowledge and multimodal composing, this
study examines the effect of two types of narrative writing instruction (i.e., DMC-integrated vs. text-
based) on EFL students’ development of three dimensions of metacognitive knowledge—person
knowledge, task knowledge, and strategy knowledge. Through a mixed method approach, the analysis of
quantitative data offers measured answers to the abovementioned question. The qualitative data sheds a
nuanced light on the possible reasons for the reported effect via tapping into their learning and composing
processes. The most noteworthy finding is that DMC is more effective in enhancing students’ strategy
knowledge compared with text-based narrative writing, in that DMC engages students in more deliberate
and conscious decision-making.

Future research could leverage the result of this study to further investigate if similar conclusions would
stand for other types of DMC writing tasks or learning contexts. The qualitative data of this study also
illuminate the possible constitution of EFL students’ strategy knowledge in performing multimodal and
text-based narrative writing, thus providing pedagogical implications for scaffolding students in
producing narrative writing. Methodologically, a more refined survey to measure EFL students’
metacognitive knowledge may be developed based on the growing empirical data. One limitation of this
study remains as to the size of participants. Due to access constraints, the study only examines a relatively
small population of students. It is therefore suggested that future research looks into a bigger and more
diversified student population. Future research could also leverage cutting-edge technologies, such as eye
tracking and keystroke logging to reveal the students’ thinking processes and use the data to reveal the
reasons for their observed (un)developments of metacognition in DMC.

Based on the findings of this study, we provide the following pedagogical recommendations and
implications for using digital multimodal composing to enhance EFL students’ metacognitive knowledge.
Firstly, writing instructors should incorporate more assignments that invite EFL students to explore the
interplay of different modes in meaning-making because such explorations (e.g., text-image synergies in
this study) afford more opportunities for students to make decisions in writing processes. To enhance this
affordance, it is also desirable to encourage students to unpack and reflect on the multiple decision
moments involved in selecting, creating, and integrating various visual and textual semiotic resources.
These activities can be facilitated through explicit in-class discussions and reflection assignments that ask
EFL students to plan, specify, and justify their decision-making in the writing processes, thus fostering
the development of their strategy knowledge. The in-depth reflections of students’ writing processes may
also contribute to their self-efficacy and motivation, which may improve their person knowledge by
concretizing their thinking processes and achievements.

Secondly, it is important to promote students’ meaningful rhetorical audience awareness. Instead of
implementing the DMC task as solely a pedagogical writing task written for the course instructor with the
aim of winning a better grade, instructors may consider creating an authentic context for students to
compose and conducting a guided in-class genre analysis to analyze the specific rhetorical situation (e.g.,
audience, purpose, language features) of the DMC task in an explicit manner. Thirdly, to develop EFL
students’ task knowledge in DMC, the task instructions could encourage them to incorporate personal and
creative elements into their writing to engage their target audiences. Through adding the personal
creativity in the writing processes, students may see the writing task as less of a streamlined classroom
genre and rather as a space for them to unleash their composing potential by strategizing the writing
procedures, which may foster their task knowledge development. Lastly, as observed in this study,
students practiced several troubleshooting skills while sometimes failing. Therefore, instructors should
also take advantage of formative assessments to provide ongoing feedback, helping students troubleshoot
and improve their metacognitive knowledge over time.
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Appendix A. Writing Prompts for the Two Classes

Experimental Group Photo Essay

Overview

In the writing course this semester, you have learned different elements in text-based narrative writing,
such as setting, character, setting, point of view, and theme. In the meantime, you may have also
developed a sense of how these elements in narrative writing are reflected in photo essays—a different
form of narrative storytelling facilitated by visuals. Photo essays can be understood as creating
storytelling achieved through combined effects of texts and visuals. Just like you select the use of words
and sentences in your narrative writing by purpose, you also need to consider why you select certain
visuals to complement or explain the message conveyed by texts in photo essays, and what effect you
would like to leave on the photo essay readers. In this writing assignment, you will need to create a photo
essay that illustrates an authentic story of yourself or others. Alternatively, you may re-portray or re-tell a
story you once heard or read.

Final Product

Your photo essay should be a narrative that reflects the elements you learned in the course. Required
length is 300-500 words (you could write more if you would like). At least five photos should be
included. Remember that you should go through the planning phase and think carefully of why certain
visuals are selected and included. What functions do they serve? Your audience for this photo essay can
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be anyone who does not have the background knowledge of the story, such as your teacher, your
classmates, your friends, and family members. Also, bear in mind how you intend to maintain your target
audience’s interests in reading your story and what impression or message you want them to leave with.
Refer to example photo essays that your teacher shared, if necessary.

Options
Option 1: You can write a narrative about your own experience. Examples can be how you started to
learn a new language or a new skill, an interesting or challenging life experience you encountered, etc.

Option 2: You can write a narrative about someone else. Examples are similar to the above, but it will not
be a story of yourself.

Option 3: Alternatively, you can re-create or re-portray a story or anecdote that you heard or read that you
believe is worth letting other people know.

Control Group Text-Based Narrative Essay

Overview

In the writing course this semester, you have learned different elements in text-based narrative writing,
such as setting, character, setting, point of view, and theme. In this writing assignment, you will need to
create a narrative that illustrates an authentic story of yourself or others. Alternatively, you may re-portray
or re-tell a story you once heard or read.

Final Product

Your essay should be a narrative that reflects the elements you learned in the course. Required length is
300-500 words (you could write more if you would like). Your audience for this narrative can be anyone
who does not have the background knowledge of the story, such as your teacher, your classmates, your
friends, and family members. Also, bear in mind how you intend to maintain your target audience’s
interests in reading your story and what impression or message you want them to leave with.

Options

Option 1: You can write a narrative about your own experience. Examples can be how you started to
learn a new language or study a new skill, an interesting or challenging life experience you encountered,
etc.

Option 2: You can write a narrative about someone else. Examples are similar to the above, but it will not
be a story of yourself.

Option 3: Alternatively, you can re-create or re-portray a story or anecdote that you heard or read that you
believe is worth letting other people know.
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Appendix B. Sample Questions for Pre- and Post-Instruction Survey

I: Person knowledge

Strongly Disagree No Idea Agree Strongly
Disagree Agree

I can improve my English
writing.

I can overcome the difficulties I
encounter while writing English.

I have the ability to convey
meaning.

II: Task knowledge

Strongly Disagree No Idea Agree Strongly
Disagree Agree

I am aware of different types of
genres (text type).

Before I start to write, I should
know why I am writing.

I assess the difficulty of the
topics assigned to me.

III: Strategy knowledge

Strongly Disagree No Idea Agree Strongly
Disagree Agree

I know that it is important to plan
before one starts to write.

I know what to do at each stage
of writing.

I know which writing strategy
best serves the purpose I have in
my mind.




Wei Xu, Xiao Tan, Chaoran Wang, and Dan Fu 181

Appendix C. Semi-Structured Interview Protocol

1. What do you think are some of the biggest takeaways during the ten-week learning time for
this writing class?

2. Could you walk me through the process of how you completed the assigned writing task?

3. How do you think what you learned in this class has influenced how you perceived yourself
as a writer?

4. What is your interpretation of this writing task (e.g., what it is, what you need to do, why
you should do it, etc.)?

5. How do you think what you learned in this class has influenced your understanding of how
you should approach an English writing task (narrative writing in particular)?

6. How do you think what you learned in this class has influenced what you actually did during
the process of this writing task, such as planning, composing, peer reviewing and revising?

7. Is there anything else that you want to comment on or have questions about?
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