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Pedagogic Exploration Into Adapting
Automated Writing Evaluation and Peer
Review Integrated Feedback Into
Large-Sized University Writing Classes
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Abstract
Automated Writing Evaluation (AWE) software has been viewed as a promising tool for assisting writing. This study inte-
grated AWE and its combination with peer review discussion into writing practice in a large college writing class in the Asian
context. Adopting a mixed-method approach, this study employed a quantitative questionnaire to investigate how students
perceived the integration at different writing stages and a qualitative interview to examine what prompted their quantitative
decisions. The results show that the integration of AWE and peer review feedback significantly reinforced the perceived use-
fulness of AWE at the revision stage, and students with different proficiency levels had notably different attitudes toward
AWE. Their writing anxieties intensified as they became increasingly aware of their own weaknesses during the writing pro-
cess. Therefore, student writing challenges involve not only language proficiency and writing skills but also psychological
variables.
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Introduction

Academic writing is one major teaching challenge faced
by language instructors (Almubark, 2016). Academic
writing requires more than linguistic basics; it encom-
passes considerations in style, flow and organization and
demonstrations of skills such as critical thinking, persua-
sive power, and informational synthesis. In addition,
teaching academic writing involves not only delivering
content but also guiding students through an entire writ-
ing process from brainstorming outlines to reaching final
drafts. In whichever step in this process, providing regu-
lar and ample feedback is instrumental in scaffolding
writing instruction (Bitchener & Ferris, 2012; Ferris,
2003; Hu, 2007; Lai & Tu, 2020). Feedback ranges from
higher-order concerns, such as writing logic and argu-
ment development, to lower-order concerns, such as
grammar, spelling, punctuation, or conciseness. Owing
to this wide range, feedback provision is effort-intensive
and time-consuming. To exacerbate this already dauting
task, there has been an upsizing trend in writing classes;
with increased class size come heavier workloads for writ-
ing instructors. In one study, a single writing instructor

in a university English class in Hong Kong was expected
to mark 1,128 written papers of 250 students within a 13-
week semester (Tso & Ho, 2016). Therefore, their feed-
back quality would deteriorate were they not to receive
pedagogical support.

To extend such support, Automated Writing
Evaluation (AWE) has received considerable attention.
AWE software provides computer-generated feedback
on the quality of a submitted text and generates auto-
mated scores via artificial intelligence, natural language
processing, and latent semantic analysis (Dikli, 2006;
Philips, 2007; Shermis & Burstein, 2003). Moreover,
AWE software provides written feedback in the form of
comments and/or corrections. Hence, all these features
considered, the successful integration of AWE software
may alleviate the feedback burden of writing instructors,
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redirecting their effort into teaching and maintaining
teacher-student interaction in large class settings.

Research has been conducted to assess the potential
of AWE application as a supplementary writing tool
(e.g., Burstein et al., 2004; Chodorow et al., 2010) and
one recent meta-analysis examines how AWE application
improves L2 writing skills (Mohsen, 2022). Despite their
promising results, it remains under-explored how an
AWE system can be effectively incorporated into the
writing classroom in tertiary education in the Asian con-
text and in particular how AWE application helps lear-
ners with different proficiency levels address both higher-
order and lower-order concerns.

Literature Review

Automated Writing Evaluation

AWE systems have been employed since the 1960s in the
US to help score student essays (Page, 2003). In addition
to this original assessment purpose, AWE is currently
being used in high-stakes tests, such as the Test of English
as a Foreign Language and the Graduate Management
Admissions Test (Stevenson, 2016). AWE software, such
as Criterion, Grammarly, and ProWritingAid, uses algo-
rithms to extract features (e.g., a count of grammatical
errors, word length, or the number of words in a discourse
element) from submitted essays and then determines via
linear regression optimal weights of those features to pre-
dict a criterion. Different AWE models have been created
to feature weights assigned to mimic human scoring of
identical essays, and the quality of the machine scoring is
assessed by how closely it matches human scoring in a
cross-validation sample (Shermis & Burstein, 2013).

Grammarly AI system incorporates machine learning
with several natural language processing approaches. Its
editing affordances can be used at the editing stage.
Real-time feedback is made available. Problems and
errors are underlined in different colors. In addition to
grammatical correctness, Grammarly also provides feed-
back on clarity, engagement, delivery, style, and plagiar-
ism checking (The Grammarly Editor, 2019). Suggested

corrections and explanations are also provided. The
overall text score is based on the number and types of
suggestions in the document. Writing aspects and com-
ment types on Grammarly are shown in Table 1, adopted
from Barrot (2022).

AWE Classroom Applications

AWE has been explored at different levels of explicitness
and depth regarding its roles in writing practice, feedback
provision and classroom instruction. AWE integration
into EFL and EAP writing practice has been documented
in several studies (Chen & Cheng, 2008; Grimes &
Warschauer, 2010). In one case, students were required
to keep submitting and revising their papers through
AWE software until they reached a threshold score set by
the teachers, after which they would submit their papers
to their instructors for feedback (Chen & Cheng, 2008).
In another, students received feedback from both AWE
and teachers simultaneously through the AWE system
(Grimes & Warschauer, 2010); teachers would review
and then modify AWE feedback. In these studies, AWE
feedback was considered useful but required augmenta-
tion with human feedback, a point stressed in several
studies (Bai & Hu, 2017; Miranty & Widiati, 2021;
O’Neill & Russell, 2019a).

In AWE-EFL/EAP integration, assistance in feedback
provision is a key component. Among different explora-
tions of AWE as a means of feedback provision, Chen
and Cheng (2008) examined AWE integration and per-
ceived usefulness in three different classes. They found
that the integration was multifold (e.g., AWE as an
instructional tool during drafting and revising or
throughout the entire writing process; AWE coupled
with both teacher and peer feedback in later phases;
AWE coupled only with teacher feedback) and that stu-
dents adopted a positive attitude toward AWE when it
was used in the initial stages and in combination with
both peer and teacher feedback.

To scaffold students’ use of AWE, others have
focused on how AWE can be employed or applied as

Table 1. Writing Aspects and Comment Types on Grammarly.

Grammar fragments or missing commas, run-on sentences, garbled sentences, subject-verb agreement, ill-formed
verbs, pronoun errors, possessive errors, wrong or missing words

Usage wrong articles, missing or extra articles, confused words, wrong forms of words, faulty comparisons,
preposition errors, nonstandard word forms, negation errors

Mechanics spelling, capitalization, missing initial capital letters in sentences, missing question marks, missing final
punctuations, missing apostrophes, missing commas, hyphen errors, fused words, compound
words, duplicates

Style repetition of words, inappropriate words or phrases, sentences beginning with coordinating conjunctions,
too many short sentences, too many long sentences, passive voice

Organization development introductions, theses, main ideas, supporting ideas, transitional words and phrases, conclusions
Plagiarism summaries, paraphrases
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part of classroom instruction. In these discussions, teach-
ers tried to compensate for AWE’s limitations. In
Ghufron and Rosyida’s (2018) quasi-experimental study
of 40 EFL Indonesian students, Grammarly was consid-
ered useful in reducing errors in diction, language use,
and mechanics. In Choi (2010), AWE was embedded
into the process approach. In Steinhart (2001), AWE
was employed as a strategy for post-teacher feedback
reinforcement. In Grimes (2008), AWE was incorporated
into pre-writing, peer discussion, and revision. Even
though teachers were reported compensating for limita-
tions inherent in AWE by giving guidance on how to
interpret and use AWE feedback (Dikli, 2006) or turning
off analytic scoring categories that seemed inaccurate
(Grimes & Warschauer, 2010), AWE in these studies has
shown great potential as an additional instruction tool.

AWE Potential and Limitations

Potential

AWE assists students in assessing and enhancing writ-
ing quality, as evidenced in several studies (Bai & Hu,
2017; Cavaleri & Dianati, 2016; Chen & Cheng, 2008;
Darayani et al., 2018; Miranty & Widiati, 2021; O’Neill
& Russell, 2019a; Wang et al., 2013; Zhang & Hyland,
2018), as it provides timely, form-focused, and correc-
tive feedback, such as grammatical accuracy, clarity,
and mechanics. In addition to this perceived usefulness,
AWE has been shown to strengthen writing motivation
and facilitate autonomous learning (e.g., Liao, 2015;
Miranty & Widiati, 2021; Nova, 2018; Parra G &
Calero S, 2019) in that the quantitative and qualitative
feedback enables students to ‘‘witness’’ their learning
growth, a form of cognizance considered crucial for
being an ‘‘autonomous learner’’ in Ghufron and
Rosyida (2018, p. 128). Furthermore, AWE encourages
self-reflection when students self-revise, and as a conse-
quence of no involvement of others, students free them-
selves from judgment, hence decreasing writing anxiety
(Dodgson et al., 2016).

Limitations

The adoption of AWE into classroom settings is
restricted due to uncertainties over accuracy and useful-
ness. In terms of accuracy, research on AWE typically
focuses on the methodological concerns of AWE develo-
pers, addressing only a few linguistic ‘‘micro-features’’
(e.g., Han et al., 2006) or preposition errors (e.g.,
Chodorow et al., 2010). These studies represent a ‘‘sys-
tem-centric (i.e., focusing on the system performance)
rather than a user-centric (i.e., focusing on the user’s
interaction with the system) viewpoint’’ (Ranalli et al.,
2017, p. 10). In system-centric studies, measurement

focuses on precision and recall. Precision measures how
often a system is correct when something is identified as
an error; recall measures the proportion of errors that
the system has flagged out of the total number of errors
present (Leacock et al., 2010). Data in Burstein et al.
(2004) and Chodorow et al. (2010) showed that while
feedback provided by AWE software was largely correct,
there were still unflagged errors. Similarly, user-centric
studies have shown that AWE software has relatively
high precision but low recall in comparison to instructor
feedback. In Dikli and Bleyle (2014), large discrepancies
were found between AWE software and instructors; the
latter had much higher precision and gave feedback of
much higher quality. AWE software was also found to
under-identify certain error types commonly observed in
L2 writing, such as pronoun and verb-form errors
(Ferris, 2011) and show inconsistency in accuracy among
different types of errors (Lavolette et al., 2015).

The uncertainty over usefulness is fourfold. First, AWE
feedback is treated with ambivalence. In several studies,
students had positive views of AWE feedback but pre-
ferred the feedback from their instructors (Dikli & Bleyle,
2014; Gao, 2021; Thi & Nikolov, 2022). Second, much
AWE feedback goes unused, as indicated in research on
revision behavior (e.g., Bai & Hu, 2017; Cavaleri &
Dianati, 2016). In a study of Criterion involving thousands
of students across the US, more than 70% of 33, 171
essays were submitted only once for feedback, demonstrat-
ing that most students did not exploit the revision capabil-
ities of the Criterion system (Attali, 2004). In Bai and Hu
(2017) and Li et al. (2015), many students made no
changes possibly due to frequent receiving of inaccurate
feedback. This phenomenon is further evident in Cavaleri
& Dianati (2016), where a majority of respondents disre-
garded some feedback even though they acknowledged
the usefulness of AWE in providing detailed and helpful
suggestions. Third, AWE feedback engenders comprehen-
sion difficulties. In Dikli (2006), non-native speakers
found it difficult to understand feedback on grammar and
usage errors. In Warschauer and Grimes (2008), few stu-
dents took time to read through AWE generic feedback,
and students who did either experienced difficulties under-
standing it or failed to act upon it. Although students were
found in one study to understand and accept AWE feed-
back, the feedback was provided in graphic form (Wade-
Stein & Kintsch, 2004). Forth, AWE feedback is deficient
in flexibility. It allows for little interaction and meaning
negotiation (Chen & Cheng, 2008) and provides advice
much more on lower-order concerns and surface-level
errors (Ghufron & Rosyida, 2018; Miranty & Widiati,
2021; Thi & Nikolov, 2022). In other words, higher-order
concerns and content-related issues remain unresolved or
unflagged. Moreover, AWE generic feedback did not pro-
vide meaningful support and instead encouraged students
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to use fixed writing patterns, resulting in less creativity (Li
et al., 2015).

Given these limitations, much aforementioned AWE
literature has suggested the incorporation of teacher lan-
guage- and content-related feedback (Grimes &
Warschauer, 2010). In addition, addressing higher-order
concerns is effort-intensive and time-consuming; relying
on only one approach may not effectively enhance mean-
ing negotiation and lighten feedback burdens of writing
instructors. Peer review may thus be put into play to
consolidate AWE feedback.

Peer Review in Writing Practice: What & How

Peer review, an approach where students give one
another constructive written or oral feedback in pairs or
in groups, has been commonly implemented in writing
classrooms (Alnasser, 2018; Anderson et al., 2020;
Chaktsiris & Southworth, 2019; Cui et al., 2022;
Hentasmaka & Cahyono, 2021; Kusumaningrum et al.,
2019; Nusrat et al., 2019; Weissbach & Pflueger, 2018).
The successful conduct of peer review requires careful
designing (Cui et al., 2022; Hentasmaka & Cahyono,
2021; Kusumaningrum et al., 2019; Weissbach &
Pflueger, 2018). To structure peer review sessions,
approaches that provide specific guidance to students,
such as worksheets with a set of guiding questions (Cui
et al., 2022), benchmarks showing groups of writing fea-
tures (Anderson et al., 2020) or grading rubrics in aid of
assessment (Anderson et al., 2020; Jackson et al., 2018;
Law & Baer, 2020; Mahmood & Jacobo, 2019; Nagoshi
et al., 2019), are often adopted. Moreover, if students are
well-trained, the quality of peer review feedback will
improve (Jackson et al., 2018).

Potential

Peer review enhances the writing and learning perfor-
mance of students. Peer feedback, comparable to teacher
feedback, leads to writing improvements in higher educa-
tion settings (Huisman et al., 2020), for structured ses-
sions enable student writers to discern their individual
strengths and weaknesses and evaluate their writing per-
formance. Through the peer review process, student writ-
ers benefit from constructive criticism (Huisman et al.,
2018; Weissbach & Pflueger, 2018), receive support that
may reduce their writing anxiety, and develop into
autonomous writers (Chaktsiris & Southworth, 2019). In
addition, the use of sliding scale rubrics may offer less
motivated students an incentive to continue learning
tasks and seek help (Mahmood & Jacobo, 2019). With
the help of explicit grading rubrics, students generally
adopt positive attitudes toward notes anonymously
graded by their peers (Nagoshi et al., 2019).

Limitations

Despite the abovementioned strengths, peer review as a
sole form of feedback provision exhibits doubtful useful-
ness. Although Lundstrom and Baker (2009) shared with
other studies their finding that feedback-givers gained
more in writing performance, other studies found other-
wise, as summarized in Yu and Lee (2016). Moreover,
students were found to question the quality of peer feed-
back because of their presuppositions about the compe-
tence of their peers (Alnasser, 2018; Tsui & Ng, 2000)
and demonstrate negative attitudes toward the review
process (Mulder et al., 2014). Students also expressed
preferences as to whether peer review should be con-
ducted in groups or in pairs. In Mulder et al. (2014), stu-
dents demonstrated diminishing expectations of peer
review after being exposed to the process in courses
taught in different disciplines, year levels and class sizes.

Purposes and Research Questions

The purpose of our study is to increase the compatibility
of peer feedback with AWE; in particular, we assess the
extent to which student change their attitudes when these
two approaches are adopted. The research purpose (RP)
is threefold: (1) to integrate AWE software into writing
practice to explore its role during pre-writing, writing,
and self-editing in post-writing in a large writing class;
(2) to consolidate AWE software with peer review during
post-writing; and (3) to investigate the perceived useful-
ness of different AWE integrations at four different writ-
ing stages through a mixed-methods approach. To this
end, our study answers two research questions (RQs):

RQ1: How do L2 student writers perceive the inte-
gration of AWE software during pre-writing,
writing, and self-editing in post-writing?

RQ2: How do L2 student writers perceive the com-
bination of AWE software and peer review in
writing practice and instruction?

Methodology

Research Design

The combination of methodological approaches is justified
by the pragmatic and balanced approach, which aims to
‘‘improve communication among researchers from differ-
ent paradigms as they attempt to advance knowledge’’ and
‘‘offer the best opportunities for answering important
research questions’’ (Johnson & Onwuegbuzie, 2004,
p. 16). It is argued that the mixed-methods design allows
diverse views and standpoints while enriching a compre-
hensive understanding of the studied phenomenon
(Creswell & Plano Clark, 2011). To address the research
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questions posited, this study adopted a mixed-method
approach—a quantitative questionnaire instrument and a
qualitative interview instrument—to first investigate the
perceived usefulness of AWE from the perspective of stu-
dents and then explore the reasons and evidence explicat-
ing their quantitative decisions. This adoption aims to
involve a diversity of perspectives, enrich the understand-
ing of the RQs, and facilitate inter-researcher communica-
tion (Ågerfalk, 2013).

AWE Integration: Functions & Application of
Grammarly

This study employed Grammarly as a subject of learning,
a means to learning, and a catalyst to foster learning to
explore in depth its function as a pedagogical technique
and instructional component in the writing classroom.
The employment is threefold: (1) selecting Grammarly as
the studied AWE software and utilizing it as a segment
of learning content, (2) requiring students to use
Grammarly for feedback and reflect upon their revisions
for each assignment, and (3) establishing a Grammarly-
peer review integrated feedback mode (IFM) during
post-writing peer review.

An elective academic English writing course with 82
enrolled students at an Asian university was studied. This
writing class aimed to familiarize undergraduate students
with fundamental writing skills. Topics included senten-
tial structures and relationships, common rhetorical pat-
terns, paragraph organizations, and idea development in
argumentation. Students were assessed by their perfor-
mance in collaborative writing tasks and four individual
writing assignments. To investigate how Grammarly
affected writing behavior and performance, students were
free to utilize Grammarly throughout this 18-week course
during different writing stages, as specified in Figure 1.

To realize the goal of AWE integration as a pedagogi-
cal technique, we (1) introduced Grammarly and gave
drill workshops in Weeks 2 and 3; (2) phased the use of
Grammarly; (3) introduced peer review and gave drill
workshops in Week 13; and (4) introduced IFM and gave
drill workshops in Week 14.

Participants

A class of 82 subjects from different academic back-
grounds participated in this study. Their school year and
English language proficiency are presented in Table 2.
Among them, 51(62%) had upper-intermediate or above
levels of proficiency and 31 (38%) intermediate or below.
Only 11 (13%) had used AWE in their writing before the
time of the experiment. The teacher participant had
taught academic English writing for 11 years and had
4 years of AWE user experience.

Eighteen non-AWE users and two students with some
AWE experience from the class were invited for a pilot
test during Week 2 to ensure the clarity of the question-
naire items. All participants completed the four-stage
questionnaires, and a total of 20 students (10 from the

Figure 1. Grammarly use at four different writing stages.

Table 2. Description of Participant English Proficiency Level
(n = 82).

Upper-intermediate
or above*

Intermediate
or below

Freshman 13 11
Sophomore 17 6
Junior 9 5
Senior 12 9

51 31

*Upper-intermediate or above: (1) CEFR B2 or above; (2) TOEIC 750 or

above;(3) IELTS 5.5 or above, or (4) TOEFL iBT 72 or above.
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group of higher levels and 10 lower) were randomly
selected and invited to participate in semi-structured
group interviews.

Data Collection

Table 3 summarizes the research instruments used for
data collection, the content of each instrument, the time
of data collection, and the corresponding RP and RQ of
each method.

5-Point Likert-Scale Questionnaires

A quantitative 5-point Likert-scale questionnaire was
adopted and revised from Cavaleri and Dianati (2016)
and Miranty and Widiati (2021). The original question-
naires comprised three domains: student perceptions
about themselves in the writing process, student percep-
tions about Grammarly usefulness, and student percep-
tions about Grammarly drawbacks. Here, we designed
two revised versions: Questionnaire 1 for the pre-writing,
writing, and post-writing self-editing stages and
Questionnaire 2 for the post-writing peer review stage.
They shared Domains 1 and 2 but differed in Domain 3,
where Questionnaire 1 examined student perceptions
about the effectiveness of Grammarly in reducing writing
difficulties and Questionnaire 2 IFM.

Each questionnaire comprised 34 items. To achieve
the three RPs, we made four modifications. First, we
added some new and revised statements into the three
domains to address several challenges, such as language
use and aspects (vocabulary, argument development,
coherence and unity). Moreover, we substituted more
specific and explicit descriptive statements (i.e., Domain
3, Statements 20–34) for some writing and revising beha-
viors overlooked in Cavaleri and Dianati (2016) and
Miranty and Widiati (2021). The inclusion of the

Domain 3 items examined how the integration of
Grammarly at the first three stages and IFM at the post-
writing peer review stage affected writing behavior and
performance.

Second, as per the pilot test results, we modified nega-
tive statements (5, 8, 9, 12, 16, 17, and 18) into affirmative
ones to prevent confusion. We found that nine students
had difficulties making judgments when statements were
negative. For example, although four students verbally
reported that Statement 8 (‘‘I don’t always understand the
feedback I get in my writing’’) described their writing
experience, they marked ‘‘2 Disagree,’’ as explained by
one student subject, ‘‘I don’t always understand. so I
don’t understand. so I disagreed.’’ This misconception
may arise from the double negation in statements (e.g., ‘‘I
don’t agree with the statement that I don’t always.’’).

Third, we did not include statements regarding oper-
ating Grammarly (‘‘I have technical issues with
Grammarly’’ and ‘‘Grammarly is easy to use, especially in
writing class’’). Grammarly was mostly used in class as a
pedagogical technique, and we provided early in the
semester two 30-min drill workshops where students
were offered sufficient time and practice to master the
operation and familiarize themselves with the functions.

Lastly, we focused the items in Domain 3 on
Questionnaire 2 upon the implementation of IFM,
instead of Grammarly drawbacks, to scrutinize the per-
ceived effectiveness of the integrated feedback of
Grammarly and peer review.

The revised questionnaires were distributed during
each of the four stages, and a total of 328 questionnaires,
along with consent forms, were obtained.

Interviews

Semi-structured interviews, unlike a straightforward
question-and-answer format between interviewers and

Table 3. Instrument Designs and Corresponding RPs and RQs.

Instrument Content Time of collection
Corresponding

RP/RQ

5-Point Likert-Scale
Questionnaire I

Investigation of student perceptions about
themselves in the writing process, the
usefulness of Grammarly in writing, and the
effectiveness of Grammarly in reducing writing
difficulties

Pre-writing (W4), writing (W7),
and post-writing self-editing
stages (W11)

RPs 1 & 3
RQ1

5-Point Likert-Scale
Questionnaire II

Investigation of student perceptions about
themselves in the writing process, the
usefulness of Grammarly in writing, and the
effectiveness of IFM in reducing writing
difficulties

Post-writing peer review stage
(W15)

RPs 2 & 3
RQ2

Student Group
Semi-Structured Interview

Confirmation of student perceptions and
exploration of reasons and evidence for
student decisions in the quantitative data

W18 RP 3
RQs 1 & 2
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interviewees, promote focused, conversational, two-way
communication via guiding questions (Burgess, 1984).
Semi-structured group interviews were conducted to
probe into the causality of variables (i.e., writing difficul-
ties, writing performance, revising behaviors, and
Grammarly and IFM effectiveness) and seek more in-
depth and explicit evidence of student perceptions. An
interview guide and a list of pre-determined interview
questions (IQs) were formulated from the quantitative
data. The IQs are presented below:

IQ1: How does Grammarly enhance your writing?
Please provide explanations or examples.

IQ2: Please name the benefits and disadvantages of
using Grammarly.

IQ3: How does IFM enhance your writing? Please
provide explanations or examples.

IQ4: Please name the benefits and disadvantages of
implementing IFM.

IQ5: What would you recommend if IFM were to be
implemented in a large-sized writing class?

There were five interviewee groups of four (20 stu-
dents in total). Each was interviewed for 1.5 hr, and each
interview was audio-recorded. All the interviews were
conducted in the same classroom and post-course. The
guiding questions were sent to the interviewees 1week
beforehand.

Data Analysis

The quantitative results were calculated descriptively
using software R version 4.1.0 to acquire the mean scores
of each item, domain, and questionnaire. The one-way
repeated measures analysis of variance (ANOVAs) using
the ez package were gathered to examine student percep-
tions and the transformation of perceptions regarding
integrating AWE via different means and during differ-
ent stages. In addition, the Boneferroni-adjusted signifi-
cance test for pairwise comparisons was respectively
applied to examine the differences between stages.

All interview data were transcribed and coded thema-
tically and inductively following the thematic analysis
approach to generate research question-related cate-
gories. NVivo 12 was used for organizing and coding the
qualitative data, because, as suggested by Malawi, ‘‘[T]he
presence of nodes in NVivo makes it more compatible
with grounded theory and thematic analysis approaches.
Moreover, the nodes provide ‘a simple to work with
structure’ for creating codes and discovering themes’’
(2015, p. 14).

The audios were transcribed, significant information
was classified into nodes, and nodes formed into parent
nodes (i.e., themes) that addressed the RQs. To be

specific, transcriptions were read, reread and analyzed
line by line. Major points were first identified and coded
with different nodes, such as accuracy uncertainty, useful
tool, timely feedback, problems with explaining ideas,
and formal expressions. After initial coding, all data
were collated into groups by nodes. Amongst these
nodes, patterns were identified to generate themes, such
as enhancement of revision/language use/comprehen-
sion/writing quality, elevated anxiety, quality of feed-
back, psychological effects, and effectiveness with varied
degrees. What emerged was the initial codes related to
student perceptions about themselves during the writing
process and their opinions regarding the usefulness and
effectiveness of the AWE integration.

Furthermore, we conducted the coding consistency
check to ensure credibility. After we each completed
respective coding, we collaboratively deliberated on pos-
sible codes and explained and justified different codes
for better categorization. We then compared the categor-
ized data with notable similarities, differences, and recur-
ring themes highlighted. We analyzed only the themes
most relevant to the RQs for analytical convenience and
simplicity (Creswell, 2007).

Procedures

Figure 2 outlines the experimental procedures. As illu-
strated, over the course of the 18-week semester, three
types of data were collected, and four measures were
taken. The student and teacher consents were obtained
prior to the implementation of this research.

The post-writing peer review comprised four steps. To
begin, the students were divided into groups of four.
Next, each team was given the peer review discussion
sheet (Table 4), and each member then took turns to
present his or her work and the Grammarly feedback as
hard copies. In the third step, each team discussed the
Grammarly feedback and answered the guiding state-
ments. After the completion of the 1-hr peer review dis-
cussion, the students had 30min to reflect on peer
feedback and revise their own work.

Credibility

Cronbach’s alpha is a statistic used by researchers to
demonstrate a scale constructed or adopted for a study is
appropriate for the purpose it sets out (Taber, 2018). As
shown in Table 5, the Cronbach alpha values in this
study indicate acceptable and good internal consistency.
In addition, as the validity of a research instrument
assesses the extent to which the instrument measures
what it is designed to measure (Robson, 2011), the ques-
tionnaire used here were adopted from two previous lit-
erature, Cavaleri and Dianati (2016) and Miranty and
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Figure 2. Procedures for data collection and intervention implementation.

Table 4. Peer Review Discussion Sheet.

Writer: teammates:
Part I. Organization, Argument, & Content
� The work has a topic sentence, supporting sentences, and a concluding sentence.
� The arguments are well-developed with relevant details and good logic.
� The work critically presents the writer’s stance and idea(s).
� The persuasion of the arguments is achieved by using appropriate evidence and proper language and tone.
� The work is interesting to read.
The content successfully responds to the topic.

Part II. Overall Comment
What I like about the work What I would like to see in the work

Table 5. Internal Consistency of the Questionnaires.

Domain Sample size Items Cronbach’s alpha

Perceptions about Themselves in the Writing Process 82 9 .823
Perceptions about the Usefulness of Grammarly 82 10 .782
Perceptions about Grammarly (IFM) Effectiveness in Easing Students’ Writing Difficulties 82 15 .852

Internal consistency of data

Cronbach’s alpha range
ø .9 Excellent
.8–.9 Good
.7–.8 Acceptable
.6–.7 Questionable
.5–.6 Poor
\.5 Unacceptable
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Widiati (2021), and it was further revised to form more
holistic coverage of the writing challenges an L2 writer
may encounter. The revised questionnaires were then
piloted and final revisions were made.

As for the qualitative instrument, the guiding ques-
tions were piloted and sent to the interviewees 1week
beforehand, and the transcriptions were then sent to the
interviews for confirmation. To ensure the credibility of
the study, the coding consistency check was performed,
where the coding was processed by the three authors
independently and then collaboratively cross-examine
the respective analysis.

Results and Analysis

This section comprises the presentation of quantitative
questionnaire results clustered by domains and the expla-
nation of the analysis of qualitative interview data.

Questionnaire Results

Tables 6 to 9 show the quantitative results gathered from
the questionnaires. Results of domain comparison and
item comparison are provided in Tables 6 and 7 and
Tables 8 and 9, respectively.

Table 6 presents the comparison results between four
stages using one-way repeated measures ANOVAs and
pairwise comparison. As shown, there were statistically
significant differences between stages within each domain
(p\ .05; p\ .001), suggesting that at least one stage
within each domain displayed a different mean score
compared with the others.

To better understand the differences between stages in
each domain, pairwise comparisons were performed, and
p-values were adjusted using the Bonferroni correction
(Figure 3). Significant differences were found between the
pre-writing and post-writing self-editing stages and those
between the post-writing self-editing and post-writing peer
review stages in Domain 1 (p\ .05 and p\ .0001,

respectively). With regard to Domains 2 and 3, significant
differences were observed in all stages (p\ .001) with
increasing mean scores.

Table 7 shows the results of the mean scores and stan-
dard deviation values of each statement item at four
stages to examine student perceptions about themselves
in the writing process. They all showed statistical signifi-
cance (p\ .05), suggesting that there was a statistically
significant difference between the mean scores of the dif-
ferent levels of the score at least at one or more stages.

Most statements in Domain 1 were rated between
‘‘neutral’’ and ‘‘strongly agree,’’ except for Statements 8
and 9. The majority of the participants perceived
Statements 3 and 5 to be the most agreeable at all stages
(m=4.28, 4.48), and both perceptions (difficulty in
expressing ideas in writing and anxiety about being inac-
curate) were intensified as time progressed. In contrast,
Statements 8 and 9 were considered least agreeable
(m=2.95, 1.63) with decreasing degrees of difficulty in
understanding feedback and perceived need for assis-
tance in proofreading and English writing.

Table 8 presents the results of student perceptions
about the usefulness of the Grammarly feedback at four
different stages. Significant differences were observed
(p\ .05), suggesting a significant difference between the
mean scores of the different levels of the score at least at
one or more stages.

As shown, Statement 11 received the lowest average
mean score among all the Domain 2 items (m=2.57)
and those at the pre-writing and writing stages
(m=1.98, 2.04). While the writing frequency of students
was not or only marginally affected, their revision beha-
vior was more affected by comparison (Statement 12).

Statements 15 (the quality of Grammarly explanations)
and 18 (the comprehension level of Grammarly com-
ments) received consistently lower ratings in the first three
stages. This result suggests that some students might con-
sider AWE feedback satisfactorily useful but the delivery
dissatisfying. However, in Statement 15, the rating at the

Table 6. Comparison Results Between Four Stages Within Each Domain.

Global mean

Pre-writing Writing Self-editing Peer review
p-value

Mean SD Mean SD Mean SD Mean SD

1. Perceptions about
Themselves in the Writing
Process

3.35 3.34 0.46 3.37 0.45 3.38 0.37 3.33 0.35 .01*

2. Perceptions about the
Usefulness of Grammarly

3.35 2.78 0.40 3.25 0.30 3.59 0.27 3.76 0.21 \.001**

3. Perceptions about Grammarly
(IFM) Effectiveness in Easing
Students’ Writing Difficulties

3.58 3.29 0.33 3.52 0.21 3.63 0.22 3.88 0.24 \.001**

*p \ .05. ** p \ .001.
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post-writing peer review stage increased, showing an
improved appreciation for Grammarly feedback.

Positive perceptions of the Grammarly feedback
were observed in the items examining the usefulness of
Grammarly feedback (Statements 16 and 17) and its
impacts on revision behavior (Statement 12) and revi-
sion quality (Statement 19). Notably, while it was rea-
sonable to assume that feedback quality and student
revision behavior might be closely associated, the data
showed the opposite. Despite the global mean scores
being positive, the ratings of Statements 16 and 19 at
the pre-writing stages remained the lowest among
their own four-stage results (m=3.29 and 2.4, respec-
tively). Interestingly, while the mean score of
Statement 16 at the post-writing peer review stage was
the lowest among its four stages, Statement 19 had the
highest.

Table 9 presents student perceptions of the effective-
ness of the two different methods of AWE integration in
addressing writing challenges. The first three stages
examined the efficacy of the Grammarly feedback and
the post-writing peer review stage the IFM. Overall, the
former revealed mixed outcomes, yet the latter demon-
strated positive perceptions of various degrees. The glo-
bal mean score of each item regarding Grammarly
effectiveness showed that most items received positive

responses, except for the ones relevant to the essay struc-
ture, writing logic and reasoning, and developments of
topic sentences and arguments, in other words, the
higher-order concerns. In contrast, Statements 22 and 23
were two of the three items rated ‘‘agree’’ among the 15,
signifying the effectiveness of Grammarly in managing
lower-order concerns.

Moreover, Statement 20 received the highest rating at
all stages, confirming that the students responded to
these questionnaires based on their true experiences with
the tools. The majority of the students gave positive
responses to Statement 33, where their progress in writ-
ing was agreed on. Most ratings fell between ‘‘agree’’ for
Statement 34 (m=3.67), where their perceived improve-
ments in writing skills were confirmed.

Items examining the effectiveness of IFM at the
post-writing peer review stage all showed the highest
ratings of all stages; in other words, the students con-
sidered the IFM feedback more effective than sole
Grammarly feedback. This might reflect their positive
writing experience during the IFM-implemented phase,
where they appreciated the effectiveness of the integra-
tion of Grammarly feedback and peer review discus-
sion in resolving their writing challenges. Although the
items regarding the assessments of higher-order con-
cerns received lower ratings than the remaining items,

Table 7. Student Perceptions About Themselves in the Writing Process.

Perceptions about themselves in
the writing process Global mean

Pre-writing Writing Self-editing Peer review

p-valueMean SD Mean SD Mean SD Mean SD

1. My knowledge of English
grammar is weak.

3.27 3.26 0.91 3.34 0.93 3.29 0.91 3.17 0.86 .002*

2. My knowledge of English
vocabulary is very limited.

3.55 3.54 0.86 3.61 0.86 3.55 0.79 3.49 0.79 .009*

3. I am fine with English
grammar, but I find it difficult
to express my ideas in
writing.

4.28 4.18 0.59 4.24 0.62 4.33 0.57 4.38 0.54 \.001**

4. I find developing arguments in
writing very challenging.

3.78 3.71 0.68 3.74 0.66 3.83 0.56 3.85 0.55 \.001**

5. I am sometimes worried that
I have written incorrect
sentences.

4.48 4.22 0.61 4.46 0.55 4.62 0.49 4.60 0.49 \.001**

6. I am sometimes worried
about the quality of
coherence of my work.

3.14 3.12 0.69 3.10 0.70 3.21 0.60 3.15 0.57 .031*

7. I am sometimes worried
about the quality of unity of
my work.

3.10 3.06 0.69 3.05 0.66 3.17 0.58 3.11 0.52 .016*

8. I sometimes find it difficult to
understand the feedback I
receive about my writing.

2.95 3.10 0.68 2.99 0.73 2.88 0.66 2.82 0.59 \.001**

9. I need a proofreading service
and help with writing in
English.

1.63 1.84 0.37 1.76 0.43 1.55 0.50 1.37 0.48 \.001**

*p \ .05. ** p \ .001.
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their ratings were comparatively much higher than
those of the same items at the other three stages. Sole
Grammarly use and IFM implementation exhibited dif-
ferent degrees of impact on perceived effectiveness in
overcoming their writing difficulties.

Domain 3, where all stages were compared, showed
higher mean scores on the items at the two post-writing
stages, an indication of greater perceived efficacy during
the revision stages. This observation was also evident in
the result of Statement 33, where the students acknowl-
edged more significant progress at the latter stages.
Notably, the new function, a Plagiarism Checker
(Statement 32), received consistently high ratings at four
different stages. Less proficient participants rated
‘‘agree’’ or ‘‘strongly agree,’’ and many more proficient
participants rated ‘‘agree’’ or ‘‘neutral.’’

Interview Findings

Several themes merged during the transcription coding.
Here, to ensure a focused paper and analytical conveni-
ence and simplicity, only themes most relevant to the
RPs are presented.

Intensified Anxiety

Nine out of twenty interviewees shared their intensified
anxiety about being incorrect. As time progressed, the

experience of AWE practice offered the students oppor-
tunities to access their existing writing skills and knowl-
edge, thereby providing insights into their own language
needs and limits. Although providing the students with
some guidelines on what and how to improve, this new
grasp could have intensified their writing anxieties, as
described by one of the interviewees.

‘‘There were 11 comments related to the article usage in my

second assignment. I knew the use of articles was one of my

weaknesses, but I was surprised at how frequent I made such

errors. So, now I always go back to check twice on the articles

when I finish writing. In my last assignment, I carefully

checked them during writing, used Grammarly to check again,

asked my writing partner to check, and I went back to check

the revisions again,’’ (Group D, Subject 19)

Two interviewees offered different insights. They praised
the peer review discussion at the post-writing stage for
facilitating peer support, as described as the ‘‘emotional
support needed’’ by Subject 4 in Group D and portrayed
as ‘‘an integral element in reducing stress’’ by Subject 15
in Group C.

Constructive, Yet Inadequate Comments

Most students recognized to some extent the usefulness
of Grammarly feedback, but they criticized the inade-
quacy of comment explanations and the low recall rate

Table 8. Student Perceptions About the Usefulness of Grammarly.

Perceptions about the usefulness of
Grammarly Global mean

Pre-writing Writing Self-editing Peer review

p-valueMean SD Mean SD Mean SD Mean SD

10. Grammarly gives detailed
feedback.

3.50 3.06 0.55 3.10 0.68 3.83 0.58 4.01 0.53 \.001**

11. I write more after using
Grammarly.

2.57 1.98 0.47 2.04 0.69 3.06 0.71 3.22 0.63 \.001**

12. I revise my essays more after
using Grammarly.

3.22 2.26 0.72 3.27 0.83 3.60 0.68 3.77 0.53 \.001**

13. I feel more confident about my
writing after using Grammarly.

3.57 2.98 0.59 3.34 0.63 3.87 0.49 4.10 0.40 \.001**

14. Grammarly makes helpful
suggestions for improving my
work.

3.55 2.37 0.79 3.73 0.57 3.88 0.48 4.21 0.41 \.001**

15. Grammarly gives good
explanations about my errors.

2.91 2.79 0.58 2.83 0.62 2.77 0.55 3.26 0.47 \.001**

16. The feedback is always helpful. 3.50 3.29 0.75 3.71 0.64 3.91 0.59 3.10 0.68 \.001**
17. I agree with many of the

suggestions.
3.85 3.46 0.71 3.70 0.75 4.06 0.64 4.20 0.55 \.001**

18. I can understand the comments
given by Grammarly.

3.21 3.23 0.48 3.04 0.43 2.95 0.44 3.62 0.60 \.001**

19. The advice given by Grammarly
helps me revise my essays.

3.58 2.40 0.83 3.77 0.55 4.01 0.46 4.13 0.34 \.001**

*p \ .05. ** p \ .001.
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of the AWE feedback. According to three interviewees,
the AWE feedback was satisfactorily useful for revision
but questionable as a learning-reinforcement tool due to
its very limited explanation of the writing issues. One
interviewee explained this in more detail:

‘‘A lot of time the comments are confusing. For example, this

is my last assignment. [showing the assignment to the others].

Ther’,s one sentence here, ‘Passionate people work hard to

explore their potentials, and they have the urge to find mates

to spend time together exchanging their ideas,’ Grammarly

suggested changing the word ‘potential,’ to singular form, and

the explanation given was ‘it seems that potentials may not

agree in number with other words in this phrase,’ I had no clue

of what it meant, so I just went ahead click and accept.’’

(Group A, Subject 1)

Providing unclear explanations could result in
ambivalent attitudes toward the AWE feedback, as
explained by one interviewee:

‘‘I accepted some suggestions but ignored some, too. I do’,t

think all of the suggestions were right. The explanations were

not really clear or specific. So, I usually made my own deci-

sions. But there’re times that I felt I was the wrong one and

just accepted the comments given by Grammarly.’’ (Group C,

Subject 14)

Grammarly Feedback as a Less Effective Tool at
Earlier Stages

Although students appreciated the AWE feedback at
the latter two stages, they were less impressed with it at
the pre-writing and writing stages. This might result
from the low frequency of Grammarly use at the pre-
writing stage, hence less need, as explained by one
interviewee:

‘‘I spent most time brainstorming ideas and structuring infor-

mation. Grammarly was seldom used,’’ (Group C, Subject 13)

One more possible cause was the distinct disparity
between the upper-intermediate level students (Groups A
and C) and less proficient students (Groups B and D).
The less proficient students perceived Grammarly as a
reinforcement for boosting confidence. The more profi-
cient students, by comparison, perceived it as an inter-
ruption in their writing flow, for functions like auto-
corrects encouraged writers to frequently revise micro-
issues, as explained by one interviewee:

‘‘My writing was constantly interrupted when I was writing. I

paused whenever a possible error was flagged. The ‘unstop-

pabl’, error warning seriously distracted me, and I couldn’t

Table 9. Student Perceptions About the Effectiveness of Grammarly and IFM.

Perceptions about Grammarly (IFM)
effectiveness in easing students’ writing
difficulties

Pre-writing Writing Self-editing Peer review

p-valueMean SD Mean SD Mean SD Mean SD

20. I revise essays in Grammarly/IFM before
submitting them to my teacher.

4.88 0.40 4.95 0.22 4.99 0.11 5.00 0.00 .005*

21. Grammarly/IFM can correct format errors. 3.17 0.58 3.41 0.54 3.48 0.55 3.60 0.56 \.001**
22. Grammarly/IFM can correct spelling errors. 3.93 0.64 4.23 0.45 4.40 0.49 4.57 0.50 \.001**
23. Grammarly/IFM can correct grammar

errors.
3.95 0.63 4.10 0.54 4.18 0.42 4.34 0.48 \.001**

24. Grammarly/IFM can improve my wording. 3.73 0.59 3.94 0.40 4.01 0.46 4.09 0.36 \.001**
25. Grammarly/IFM can improve my essay

content.
2.91 0.28 3.16 0.43 3.21 0.46 3.71 0.64 \.001**

26. Grammarly/IFM can improve my essay
structure.

2.72 0.50 2.93 0.38 3.04 0.37 3.46 0.63 \.001**

27. Grammarly/IFM can improve my logic and
reasoning skills in writing.

2.10 0.43 2.32 0.59 2.45 0.61 3.09 0.67 \.001**

28. Grammarly/IFM can help develop my topic
sentence in writing.

2.72 0.50 2.90 0.40 3.00 0.42 3.51 0.59 \.001**

29. Grammarly/IFM can improve my argument in
writing.

2.91 0.36 3.01 0.25 3.04 0.25 3.28 0.48 \.001**

30. Grammarly/IFM enhances the quality of
coherence of my work.

2.94 0.62 3.40 0.49 3.55 0.50 3.71 0.51 \.001**

31. Grammarly/IFM enhances the quality of unity
of my work.

2.91 0.59 3.10 0.49 3.23 0.45 3.40 0.63 \.001**

32. Grammarly/IFM helps me avoid plagiarism. 4.05 0.22 4.27 0.45 4.40 0.49 4.44 0.50 \.001**
33. I have made some progress in my writing. 3.15 0.55 3.34 0.50 3.48 0.53 3.76 0.53 \.001**
34. Grammarly/IFM helps me improve my

writing skills.
3.22 0.61 3.76 0.60 4.02 0.54 4.21 0.41 \.001**

*p \ .05. **p \ .001.

12 SAGE Open



stop going back to check what I had written. My writing pace

and flow suffered.’’ (Group C, Subject 14)

Nevertheless, even though 11 interviewees considered
Grammarly less effective in addressing higher-order con-
cerns, six of them shared a mutual belief that the elimina-
tion of surface-level errors could strengthen the delivery
of their argument:

‘‘The feedback helped me revise smaller parts. Not much infor-

mation was provided about the paragraph structure or argu-

ment presentation. But if the smaller errors could be fixed, the

overall arguments would be more comprehensible and persua-

sive, I think,’’ (Group D, Subject 18)

Enhanced Confidence

Because the students confirmed the efficacy of the AWE
feedback in correcting surface-level errors, they demon-
strated higher confidence in their writing quality. This

was particularly evident in the post-writing stages, as
explained by one interviewee:

‘‘No matter how careful I am, I always manage to find errors

in writing. Grammarly serves as my second pair of eyes. It

can detect some careless errors like spelling, punctuation, and

some grammar problems. I do’,t have to mind those minor

problems. I’m sure that those are ‘AI-fixable’, I only have to

worry about my ideas.’’ (Group D, Subject 17)

IFM as a Comprehension Facilitator and a Writing
Reinforcement

The students perceived the incorporation of the AWE
feedback with peer review discussion as a facilitator.
The incorporation improved their comprehension of
the AWE feedback and strengthened their writing qual-
ity in terms of the organization and development of
content, argument, and logic, as explained by two
interviewees:

Figure 3. Pairwise comparison between the stage of the within-subjects factor.
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‘‘We discussed actively and the outcomes were especially help-

ful for clarifying many of my doubts. We went over all the

Grammarly feedback and revised about two-thirds of the

flagged problems. And we disagreed with some of the comments

thinking they were over-corrected,’’ (Group B, Subject 6)

‘‘My writing partner gave me some ideas about the develop-

ment of my arguments and possible sources of more suitable

evidence. The [Grammarly] comments suggested shorter and

more concise sentences, so when I finalized my work, I adopted

my partne’,s suggestion to use a compare-and-contrast pattern

and tried to write shorter sentences to avoid run-on or wordy

sentences.’’ (Group A, Subject 3)

Notably, the higher appreciation for peer review dis-
cussion at the post-writing stage could provide some
insights into why the students perceived Grammarly com-
ments to be less helpful but more useful in enhancing
revisions since the AWE feedback could be used as a
guideline for the peer review discussion. However, this
realization might turn attention to the insufficiency of
Grammarly as a sole source of feedback, hence the less
perceived helpfulness of the AWE feedback at the post-
writing peer review stage.

In addition to reinforcing writing, IMF promoted
negotiation, reflection, perspective-taking, critical analysis
and self-reflection, as evidenced in the sharing of learning
actions and writing responses by two interviewees:

‘‘I always proofread my works after I finish them. When I used

it [Grammarly] for my third assignment, I had clearer ideas

where to pay attention to. So, this kept me focused. And for

my last homework, in general, there was’,t much difference in

the total number or in the decision of revisions I made between

using it at the proofreading stage or at peer discussion. But I

got the chance to see how people comprehended my work and

interpreted my message. It’s interesting to see my own work

from the eyes of an engineer.’’ (Group C, Subject 15)

‘‘I read my teammat’,s work and I liked his ‘Butterfly vs.

Eagl,’ analogy, so I tried to come up with my own analogy in

my next assignment. It didn’t turn out to be as well-received

as I thought but I would give it another try again. Maybe start

with IG share?’’

Discussion and Implications

Disparities in the Perceived Usefulness of Grammarly
are Found at Different Stages

The frequency of AWE adoption can be a determinant
of its value (Chen & Cheng, 2008). In the pre-writing
stage, Grammarly is perceived to be least useful, for it is
less needed in outlining and planning phases. In the writ-
ing stage, Grammarly is perceived as a distraction for
more proficient students but as a confidence-booster for
less proficient students. In the post-writing self-editing
stage, Grammarly is perceived more useful by enabling
better revisions and self-reflections. In the post-writing

peer review stage, Grammarly is perceived to be the most
useful. Not only does it act as a crucial guideline for peer
review discussions, but Grammarly also enables self-
reflection, meaning negotiation, perspective-taking and
critical analysis—some merits fostered during peer review
discussion as argued by some scholars (Weissbach &
Pflueger, 2018).

Revision Behaviors and Performance are Enhanced at
all Stages

Although Bai and Hu (2017) and Cavaleri & Dianati
(2016) claim that much AWE feedback is not adopted by
users, our findings favorably compare to those of
Ghufron (2019), where students find the feedback helpful
for revisions. This affirmative attitude is even firmer at
the post-writing peer review stage, as peer support
enables better comprehension of the AWE feedback and
stimulates further exploration and negotiation of ideas.

Writing Quality is Enhanced by Addressing Low-Order
Concerns at Earlier Stages

This finding is consistent with previous literature exam-
ining the usefulness of Grammarly in language usage and
writing mechanics (e.g., Bai & Hu, 2017; Zhang &
Hyland, 2018). Although Grammarly leaves most higher-
order concerns unresolved, the surface-level improve-
ments contribute to the overall comprehensible level of
arguments. This finding supports the argument of Azar
(2007) and Cavaleri and Dianati (2016) that grammatical
accuracy enhances writing intelligibility and ensures the
clarity and precision of an intended idea.

Writing Quality is Enhanced by Addressing Higher-
Order Concerns at the Peer Review Stage

The integration of Grammarly feedback with peer review
discussion is found to be beneficial for redirecting student
attention into global issues and fostering meaningful idea
exchange via peer support. Peer review empowers inte-
grated feedback by providing both-end negotiation oppor-
tunities for meaning-making of arguments, language use,
and message delivery and reinforcing writing, communi-
cating, and cognitive processing (Nagoshi et al., 2019).

Psychological Changes May Take Place Throughout the
Grammarly Application

The more students practice writing, the more they realize
their own limitations, and this awareness is fortified when
they engage in critical peer review discussions, as argued
by Zhang and Hyland (2018). Although students perceive
the ‘‘user-friendly’’ nature of Grammarly and its
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advantages, the perception of this merit does not lessen
their writing anxiety. We observe elevated anxiety among
students despite the enhancement of their confidence with
timely AWE assistance. What students undergo during the
writing process involves not only their issues with lan-
guage and idea development but also complex psychologi-
cal activities. These findings contradict those of Miranty
and Widiati (2021), who suggest that the opportunity to
self-reflect and self-revise through AWE reduces student
anxiety due to the self-paced learning mode.

IFM Helps Alleviate Writing Anxiety and Reinforce
Student Confidence

Although a majority of students may experience anxiety
when being constantly reminded of their own writing
weakness and insufficiency, some individuals benefit
from the inclusion of peer review. Providing peer support
to students in writing practice serves as a pillar of sup-
port that may lead to the alleviation of their writing anxi-
ety (Chaktsiris & Southworth, 2019).

IFM Encourages Higher Cognition Activities and
Complements Grammarly

The AWE feedback enables students to spend more time
and energy on more complex tasks, and peer review
encourages them to perform higher cognitive skills to
complete tasks. IFM fosters meaningful interactions
requiring negotiation, reflection, perspective-taking, and
critical processing—all of which involve higher cognitive
skills and are crucial for fostering autonomous learning.
Hence, the introduction of the Grammarly-peer review
discussion into writing instruction could maximize the
utilization of the writing instructor force and minimize
the possibility of excessive time and focus on a specific
cognitive level, the higher cognitive level or the lower.

The Conjunction is a Complementary Combination

Content formation and argument development are two
writing aspects in which most students need assistance.
In addition to Grammarly feedback, supplementary assis-
tance could be incorporated to reinforce AWE, such as
teacher feedback (Cavaleri & Dianati, 2016; Gao, 2021).
However, in a large writing class, providing teacher feed-
back may become a burden, wearing out teacher energy
and enthusiasm. Therefore, the need for a less time- and
energy-consuming alternative is called for.

This research does not directly measure explicit evi-
dence of the development of autonomous learning, but
as shown in the cases like the ‘‘Butterfly versus Eagle’’
analogy in the student interview, the combination of
AWE feedback with peer review better enables students

to envision their learning growth, a finding that supports
Miranty and Widiati (2021). In other words, IFM helps
make up for the flaws of Grammarly, as IFM encourages
higher-order concerns, provides opportunities for nego-
tiation and further personal and specific comments, as
well as encourages revisions based on self-reflection and
negotiation for meaning. Also, IFM lays a good founda-
tion of peer review (i.e., the AWE feedback provides
direction and content for peer discussion, as well as offer-
ing immediate corrective feedback).

Suggestions and Conclusion

This study explores in a large university writing class dif-
ferent methods of Grammarly integration at the pre-writ-
ing, writing, and post-writing self-editing stages and
Grammarly-peer review integration at the post-writing
peer review stage. The AWE feedback receives perceived
usefulness of varying degrees for revision at different
stages. Grammarly may be ideal for reducing the writing
anxiety of less proficient students in the writing stage; for
more proficient learners, Grammarly is recommended in
the post-writing stages. However, the use of Grammarly
should be reconsidered if writing pace and idea genera-
tion are major concerns. Integrating Grammarly with
peer review empowers feedback provision by: (1) improv-
ing higher-order concerns; (2) enhancing meaning nego-
tiation and cognitive processing; (3) alleviating writing
anxiety; (4) promoting self-reflection; and (5) fostering
autonomous learning.

The results suggest that the teacher feedback burden
may be alleviated if IFM were successfully implemented.
The success of IFM implementation hinges on the ‘‘pre-
paredness of measures,’’ the availability of sufficient pre-
liminary knowledge and practice of the tools (i.e.,
Grammarly and peer review rubrics) at the designed
workshops. In other words, IFM should be seen as a
pedagogical technique and learning content rather than
a supplementary tool. However, we do not recommend
replacing teacher feedback with IFM. As suggested by
the interviewees, teacher involvement can be modified in
its means but should not be supplanted. Therefore, prac-
titioners may consider either (1) substituting IFM for
revision at the first two stages and teacher feedback at
the last stage or (2) focusing on higher-order concerns
such as critical argumentation, creativity, and overall
logic and persuasion in peer review discussion and
teacher instruction, leaving Grammarly to work its
charm on lower-order concerns.
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