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ABSTRACT

Automated Writing Evaluation (AWE) systems, supported by advances in artificial intelligence and natural language

processing, have become increasingly prominent in higher education as tools to enhance English writing instruction. This

paper presents a systematic literature review of empirical studies published between 2020 and 2024 that examine the

impact of AWE on university students’ English writing. Following the PRISMA framework, 20 peer-reviewed studies were

selected and analyzed across multiple dimensions, including writing performance, feedback types, and students’ perceptions.

Findings indicate that AWE systems generally improve surface-level writing features, particularly accuracy and fluency,

while their effect on higher-order skills, such as content development, organization, and critical thinking remains limited.

Comparative studies suggest that AWE feedback is efficient and consistent, yet often less effective than teacher feedback

in fostering deep learning. Students’ perceptions of AWE are mixed: many value the immediacy and convenience of

feedback, while concerns about overreliance, limited adaptability, and occasional inaccuracies persist. Moreover, the lack

of long-term, cross-cultural research highlights methodological and contextual gaps in the current literature. This review

not only synthesizes the main contributions of existing studies but also identifies key challenges, emphasizing the need for

more integrated, longitudinal, and learner-centered approaches. Several directions for future research are proposed, aiming
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to optimize the pedagogical potential of AWE systems and support their effective integration into university-level English

writing instruction.

Keywords: Automated Writing Evaluation (AWE); English Writing; Writing Performance; Feedback Types Student Percep-
tions; Systematic Review

1. Introduction

As a core skill of language output, English writing has

irreplaceable value in academic research, professional de-

velopment, and personal growth [1]. In higher education, stu-

dents need to demonstrate critical thinking skills through aca-

demic writing such as essays and reports [2]; in the workplace

environment, accurate written expression directly affects the

efficiency of decision-making and professional image [3]; and

at the personal level, English writing is an important vehicle

for promoting cross-cultural communication and creative

expression [4]. However, in the practice of foreign language

teaching, the cultivation of writing ability is faced with a

double challenge: on the one hand, teachers need to simulta-

neously assess multi-dimensional indicators such as gram-

matical accuracy, vocabulary diversity, logical coherence,

and so on; on the other hand, it is difficult to guarantee the

timeliness and continuity of personalised feedback under the

traditional teaching mode [5].

In this context, the rise of Automated Writing Eval-

uation (AWE) systems brings a paradigm change to writ-

ing teaching. Since the development of Natural Language

Processing (NLP)-based technology in the 1990s [6], AWE

systems have evolved from initially correcting superficial

grammatical errors to becoming intelligent tools that support

formative assessment [7].The current mainstream systems

analyse text features such as grammatical structure, lexi-

cal complexity, and chapter coherence through algorithms [8],

and their application scenarios cover a wide range of do-

mains such as academic writing, vocational training, and

have been deeply integrated into learning management sys-

tems (LMSs) and online writing platforms [9]. Empirical

studies have shown that the immediate feedback provided

by AWE not only effectively improves writing accuracy [10]

but also enhances learners’ writing confidence through the

iterative revision mechanism [11].

Compared to traditional teaching models, theAWE sys-

tem demonstrates three core advantages: first, the instant

feedback mechanism that breaks through the limitations of

time and space significantly shortens the learning cycle [12];

second, the personalised diagnosis based on the analysis of

big data can accurately locate the weaknesses in writing [13];

and third, the stress-free writing environment helps to reduce

learner anxiety [14]. Practical examples from higher education

institutions show that AWE systems have both eased instruc-

tor workloads and prompted students to shift from passive

acceptance to active revision through automated corrections

and learning trajectory tracking [15].

Despite the rapid development of AWE technology, sev-

eral significant gaps persist in the existing research. Most

findings have focused on superficial writing skills such as

grammatical error correction [16], while the impact of AWE on

higher-order competencies—such as argument logic, content

organization, and critical thinking—has not been systemat-

ically examined [17]. Moreover, the current literature tends

to emphasize quantitative metrics of writing outcomes, over-

looking qualitative insights into dynamic processes such as

students’ revision strategies and motivational changes [18]. In

addition, comparative studies betweenAWE and traditional

feedbackmodels, as well as the design of blended instructional

approaches, remain underexplored [9]. More notably, most ex-

isting reviews adopt a narrative structure and lack a systematic

and methodologically rigorous synthesis of evidence regard-

ing AWE efficacy across diverse teaching contexts [19].

To date, there remains a lack of a systematic review

that consolidates recent empirical evidence—especially con-

cerning AWE’s role in fostering higher-order writing skills

and its comparative effectiveness against conventional feed-

back methods. Furthermore, many existing reviews do not

adhere to established methodological guidelines such as the

PRISMA framework, which is critical for ensuring trans-

parency, reproducibility, and methodological rigor in evi-

dence synthesis.

To address these gaps, this systematic literature review

aims to critically examine empirical studies on AWE sys-

tems in university-level English writing published between
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2020 and 2024. Grounded in the PRISMA framework, this

review synthesizes existing research to explore the impact

of AWE on students’ writing performance, with a focus on

the following research questions:

1. How do the AWE systems influence different dimen-

sions of university students’ English writing perfor-

mance?

2. What are university students’ perceptions of AWE sys-

tems?

3. How do different feedback mechanisms compare in

their effectiveness in improving university students’

writing performance?

4. What are the major limitations of existing AWE re-

search, and what future directions should be explored?

2. Literature Review

2.1. AutomatedWriting Evaluation (AWE) Sys-

tems

With the growing status of English as a global lingua

franca in academic, commercial, and technological fields,

the demand for English language proficiency in higher ed-

ucation has significantly increased, particularly in the area

of writing competence. As a result, instructors commonly

adopt writing tasks accompanied by feedback mechanisms

to enhance students’ writing performance. However, studies

have shown that providing high-quality writing evaluation

imposes a considerable workload on teachers and that human

scoring is often affected by rater fatigue, insufficient training,

and subjective bias [16,20,21] .

To address these challenges, Automated Writing Eval-

uation (AWE) systems have emerged as promising tools.

These systems not only alleviate teachers’ workload but also

improve assessment consistency and promote learner auton-

omy [22,23] . The prototype of AWE can be traced back to

the 1960s with the development of the Project Essay Grade

(PEG) system, which utilized statistical models to analyze

textual features and predict writing scores. In the 1970s,

AWE began to demonstrate initial effectiveness in academic

assessment and was found to achieve a level of scoring con-

sistency comparable to that of human raters [24] .

In the digital era, advancements in computing power

and internet technology have significantly accelerated the

development ofAWE.ModernAWE platforms such as Gram-

marly, MYAccess!, and Criterion go beyond basic scoring

by offering multi-draft feedback and personalized sugges-

tions, supporting learners in enhancing their writing across

dimensions, including vocabulary, grammar, organization,

and content [16].

Studies have confirmed the practical value of AWE

systems in standardized testing, university instruction, and

academic research. Their real-time feedback and accurate

scoring mechanisms have greatly improved the efficiency of

writing instruction while also enhancing the reliability and

validity of large-scale assessments [25]. Notably, the adoption

of AWE in foreign language education continues to expand,

particularly in writing instruction, where it is playing an

increasingly critical role in the optimization of formative

assessment frameworks [26,27].

2.2. Writing Performance

In Second LanguageAcquisition (SLA), writing perfor-

mance refers to the quality of students’ written output when

completing authentic writing tasks [28]. It encompasses the

ability to produce meaningful, well-structured, and gram-

matically accurate texts to fulfill specific communicative

goals. Unlike writing competence, which pertains to fun-

damental knowledge of writing skills, writing performance

emphasizes the practical application of this knowledge in

real-world contexts [21].

Writing performance is widely recognized as a key

measure of language proficiency, particularly in domains

such as academic writing, professional communication, and

everyday interactions. It demands not only a solid grasp of

grammar and vocabulary but also the development of higher-

order cognitive abilities, including critical thinking, logical

reasoning, information organization, and creative expres-

sion. Consequently, writing performance is shaped not only

by a learner’s linguistic foundation but also by their writ-

ing strategies, affective factors, and textual structuring tech-

niques. Kellogg et al. describe writing performance as the

assessment and evaluation of written texts, determining how

effectively a piece of writing conveys its intended message

and meets the expectations of its audience [29]. Therefore,

writing performance can be understood as the evaluation of

learners’ writing based on multiple criteria, with measurable

data used to represent their proficiency.

617



Forum for Linguistic Studies | Volume 07 | Issue 11 | November 2025

Currently, there is no universally accepted standardized

framework for assessing writing performance. Researchers

tend to adopt different evaluation criteria depending on the

specific objectives of the writing task. For instance, Kormos

assessed writing performance through multiple dimensions,

including fluency, content depth, coherence, and syntactic

complexity [30]. Skehan introduced the Complexity, Accu-

racy, and Fluency (CAF) framework, which consists of three

core dimensions—complexity, accuracy, and fluency—and

is widely considered a reliable metric for evaluating second

language learners’ writing proficiency [31].

2.3. Synthesizing AWE Research: The Role of

Systematic Reviews

To position the current study within the existing method-

ological landscape, it is crucial to acknowledge the role of

systematic reviews in advancing the field. Several schol-

ars have employed the PRISMA framework to investigate

technology-enhanced language learning, establishing a strong

methodological precedent. For instance, Farsani et al. applied

the PRISMA guidelines to review L2 argumentative writing,

effectively demonstrating the framework’s utility in synthe-

sizing evidence across diverse educational settings with rigor

and transparency [32]. In terms of content-focused synthesis,

Zhai and Ma conducted a meta-analysis of AWE’s impact

on writing quality, providing a quantitative consolidation of

empirical evidence on the topic, though their study was not

structured as a PRISMA-guided systematic review [9].

The current study builds directly upon these founda-

tional efforts. It adopts the PRISMA framework, following

the methodological precedent set by researchers like Farsani

et al., to systematically analyze the impact ofAWE on univer-

sity students’ writing performance. By doing so, this review

not only addresses a specific content gap but also enhances

methodological rigor, replicability, and transparency, thereby

contributing to a more robust and cumulative understanding

of AWE’s role in second language writing instruction.

3. Methodology

3.1. Study Design

This systematic literature review is conducted in ac-

cordance with the PRISMA 2020 Statement, which offers

guidelines for both the execution and reporting of systematic

reviews [33]. The PRISMA framework comprises a 27-item

checklist along with a four-phase flow diagram. This study

adheres to the four key phases outlined in the statement—

identification, screening, eligibility, and inclusion—while

ensuring compliance with the checklist requirements.

3.2. Search Strategy

This research conducts a systematic literature review

examining the impact of AWE systems on the English writ-

ing performance of university students. The analysis con-

centrates on peer-reviewed studies published from 2020 to

2024. The chosen period is critical, as it encompasses rapid

advancements in AI and NLP that have fundamentally im-

proved AWE feedback capabilities. It also aligns with the

widespread digitalization of education precipitated by the

COVID-19 pandemic, which led to the rapid integration of

AWE tools into online and blended learning curricula.

To ensure comprehensiveness and reliability, this study

conducted a systematic search across multiple authoritative

databases, including Google Scholar (GS), Scopus, ERIC

(Education Resources Information Center), and CNKI (China

National Knowledge Infrastructure).

The search process began with the ERIC, a European

database that specializes in collecting educational research

literature. Given that this systematic review focuses on the

impact of AWE systems on university students’ English writ-

ing performance, selecting ERIC was a logical choice, as it

provides access to high-quality, peer-reviewed educational

studies. However, coverage of ERIC is somewhat limited

in terms of the number of available articles, particularly on

technology-enhanced language learning and AWE-related

research.

To broaden the scope and ensure a more comprehensive

dataset, two larger interdisciplinary databases were included:

GS and Scopus. GS was chosen due to its broad accessibility

and extensive indexing of academic papers, including journal

articles, conference proceedings, and institutional reports,

making it a valuable resource for capturing a wide range

of empirical studies on AWE. Scopus, as one of the largest

abstract and citation databases of peer-reviewed literature,

was incorporated to provide access to high-impact research

across various disciplines, including education, linguistics,

and artificial intelligence applications in language learning.
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In addition, to enhance the geographical diversity of the

research and strengthen its relevance to EFL contexts, this

study included the CNKI database. Given the widespread

use of AWE systems in English writing instruction at Chi-

nese universities, the inclusion of CNKI helps supplement

relevant empirical studies.

By integrating these four databases—ERIC, GS, Sco-

pus, and CNKI—this systematic review ensures a balanced,

comprehensive, and representative selection of studies, re-

ducing publication bias while capturing a global perspec-

tive on AWE’s impact on university students’ writing perfor-

mance.

3.3. Inclusion and Exclusion Criteria

After identifying databases and completing an initial

search, inclusion and exclusion criteria were developed to

further screen the literature and narrow down the studies. Se-

lected literature had to fulfil all the inclusion criteria, and any

literature that met any of the exclusion criteria was excluded.

The detailed inclusion and exclusion criteria are presented

in Table 1.

Table 1. Inclusion and Exclusion Criteria.

Category Inclusion Criteria Exclusion Criteria

Research Topic

– Examines the impact of AWE systems on university students’

English writing performance.

– Focuses on at least one aspect of writing performance (ac-

curacy, complexity, fluency, grammar, content development,

organization).

– Investigates students’ attitudes and experiences with AWE.

– Focuses on other forms of writing feedback (e.g.,

teacher feedback, peer feedback) without incor-

porating AWE.

– Discusses AWE technology development with-

out analyzing its effect on writing performance.

Target Population – University students (ESL/EFL, undergraduate or graduate).

– Participants are K-12 students instead of univer-

sity students.

– Research primarily focuses on first-language

(L1) writing, rather than ESL/EFL writing.

Research

Methodology

– Empirical studies using quantitative, qualitative, or mixed

methods.

– Reliable data sources: The study must clearly describe data

collection methods and provide data analysis.

– Non-empirical research (e.g., narrative literature

reviews instead of systematic reviews, purely

theoretical discussions).

– Extremely small sample sizes, or unclear/unreli-

able data analysis methods.

AWE System

– Utilizes real AWE systems (e.g., Pigai, Criterion, Grammarly,

MyAccess).

– Clearly describes the role or impact of AWE feedback.

– Does not use an actualAWE system, or is a purely

theoretical discussion, or focus solely on AWE

system scoring quality, algorithm evaluation, or

technical development.

– Focuses on AI-assisted writing tools (e.g., Chat-

GPT) rather than AWE systems.

Time Frame – Published within 2020–2024. – Published before 2020.

Language – English Language. – Not in English.

Publication Type – Peer-reviewed journal articles and conference papers.
– Unreliable sources such as preprints, blog posts,

unpublished dissertations that lack peer review

or formal academic indexing.

3.4. The Systematic Review Process

The systematic literature review (SLR) process began

with the identification of relevant

Step 1: Keyword identification.

Keywords were selected according to the research ques-

tions and relevant literature. To improve retrieval accu-

racy, synonyms and abbreviations were incorporated into

the search expressions. These search strings were repeatedly

tested and refined to ensure their precision and relevance. Be-

cause different databases adopt different search mechanisms,

the search strategies were adjusted accordingly.

Step 2: Database searching.

Four databases were searched: Google Scholar, Sco-
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pus, ERIC, and CNKI. For Google Scholar, a title-based

strategy was adopted to minimize irrelevant retrieval caused

by its broad full-text search: allintitle: (‘Automated Writ-

ing Evaluation’ OR ‘AWE’OR ‘Automated Essay Scoring’)

AND (‘university students’ OR ‘college students’ OR ‘EFL

learners’ OR ‘ESL learners’) AND (‘writing performance’

OR ‘writing quality’ OR ‘writing assessment’).

For Scopus and ERIC, Boolean operators were applied

to TITLE-ABS-KEY fields for higher precision: (TITLE-

ABS-KEY (‘Automated Writing Evaluation’ OR ‘AWE’OR

‘Automated Essay Scoring’ OR ‘AES’OR “Automated Writ-

ing Feedback” OR “Computer-Assisted Writing Evaluation”

OR “Intelligent Writing Assessment”)).

AND (TITLE-ABS-KEY (‘university students’ OR

‘college students’ OR ‘EFL learners’ OR ‘ESL learners’))

AND (TITLE-ABS-KEY (‘writing performance’ OR ‘writ-
ing quality’ OR ‘writing assessment’ OR ‘writing profi-

ciency’ OR ‘writing improvement’)).

For the CNKI database, which primarily indexes Chi-

nese literature, the following Boolean search string was ap-

plied to the “Subject” field (covering title, keywords, and

abstract): SU = (‘自动化写作评价 (‘AutomatedWriting Eval-

uation’)’ OR ‘AWE’OR ‘自动作文评分 (‘Automated Essay

Scoring’)’) AND (‘大学生 (‘university students’)’ OR ‘本科
生 (‘undergrad’)’) AND (‘英语写作 (‘English writing’)’ OR

‘写作表现 (‘writing performance’)’ OR ‘写作质量 (‘writing

quality’)’).This query was designed to capture the core con-

cepts of AWE systems, the target population, and the outcome

of writing performance in the Chinese academic context.

Step 3: Preliminary screening.

The initial search yielded 766 records (46 from ERIC,

264 from Scopus, 422 from Google Scholar, and 34 from

CNKI).After removing duplicates, 732 records remained. Ti-

tles and abstracts were screened to exclude irrelevant studies,

resulting in 259 articles for full-text review.

Step 4: Full-text review and eligibility assessment.

Full-texts were obtained through university databases,

CNKI, and Google Scholar. Studies were evaluated against

predefined inclusion and exclusion criteria, focusing on

whether they (a) examined the impact of AWE systems on

university students’ writing performance, (b) contained em-

pirical data, (c) were published in peer-reviewed journals or

conference proceedings, and (d) involved EFL/ESL univer-

sity learners. This step resulted in 69 studies meeting the

basic inclusion criteria.

Step 5: Quality appraisal and final selection.

To ensure methodological rigor, all eligible studies un-

derwent a quality assessment examining the clarity of re-

search design, robustness of data analysis, and strength of

theoretical grounding. Following this final screening, 20

high-quality empirical studies were included in the review.

The selection process followed the PRISMA frame-

work, and a flowchart summarizing the exclusion at each

stage is presented in Figure 1.

Figure 1. The PRISMA flow diagram of the literature search and review process.
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3.5. Data Abstraction and Analysis

To systematically review the selected studies and ad-

dress the research objective of understanding the impact of

AWE systems on university students’ writing performance,

the screened studies were analyzed using both qualitative

and quantitative methods.

A structured data extraction table was created in Excel

to ensure accuracy and consistency. The extracted data en-

compassed the following key dimensions: (1) basic study

information (e.g., authors, publication year, country); (2) par-

ticipant characteristics; (3) research design andmethodology;

(4) AWE system utilized; (5) focus of writing performance;

(6) comparison groups (if applicable); and (7) key findings

related to AWE effectiveness and student perceptions. Each

study was manually reviewed, and relevant information was

systematically recorded into the predefined categories.

The full data extraction table (seeAppendixA) provides

a detailed overview of the included studies. The extracted

data were then analyzed to identify trends, recurring themes,

and gaps in the existing literature. Qualitative analysis was

conducted to explore patterns in research methodologies and

findings, while quantitative data were synthesized where ap-

plicable. This structured approach ensured a comprehensive

understanding of how AWE influences university students’

writing performance in diverse educational contexts.

3.6. Quality Assessment of Included Studies

To critically appraise the methodological rigor of the

included studies, we adapted the Mixed Methods Appraisal

Tool (MMAT). Each study was evaluated based on pre-

defined criteria, including: (1) the appropriateness of the

research design for addressing the research questions, (2) the

adequacy of sample size and participant recruitment, (3) the

validity and reliability of data collection instruments, and

(4) the thoroughness of data analysis. This assessment re-

vealed that while most studies were well-designed, several

had limitations such as small sample sizes or short interven-

tion durations, which are acknowledged as factors that may

influence the generalizability and strength of the findings

discussed in this review.

4. Findings and Discussion

This section presents and discusses the results of the

systematic literature review, structured around the research

questions outlined in the introduction. The synthesis is based

on the analysis of the 20 included studies, the full details of

which are provided inAppendix A.

4.1. Characteristics of the Studies

A total of 20 studies were included, all published be-

tween 2020 and 2024. The distribution of publications by

year is presented in Figure 2. All studies focused on univer-

sity students’ writing performance. In terms of educational

level, except for two studies that focused on postgraduate

students, the remaining studies all targeted undergraduate

students, as shown in Figure 3.

In terms of geographical distribution, the studies were

mainly concentrated in Asia. Only three studies were con-

ducted outside of Asia, specifically in Turkey (2) and Egypt

(1), as shown in Figure 4. This distribution aligns with the

linguistic backgrounds of the learners involved, as illustrated

in Figure 5.

Figure 2. Publication Year Distribution.

621



Forum for Linguistic Studies | Volume 07 | Issue 11 | November 2025

Figure 3. Learner Level Distribution.

Figure 4. Geographical Distribution.

Figure 5. Learner Context Distribution.

The predominance of research in Asia may be at-

tributed to the fact that manyAsian countries are non-English-

speaking regions where English is a compulsory foreign lan-

guage for both academic and international communication

purposes, resulting in a higher demand for AWE tools [34,35].

Additionally, due to the significant linguistic differences be-

tween Asian languages (e.g., Chinese, Arabic) and English,

learners often produce higher rates of grammatical and syn-

tactic errors, making the error correction function of AWE

tools particularly valuable [36].
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Among the included studies, China contributed the

most (7 studies), which may be attributed to its large pop-

ulation, teacher-student ratio imbalance, and growing re-

liance on AWE systems for writing assessment. Addition-

ally, national initiatives promoting smart education and AI

integration (e.g., the 14th Five-Year Plan), along with the

widespread use of localized tools like Pigai, have further

driven research in this area.

The duration of the included studies ranged from four

weeks to one year. Although not all studies provided specific

information on the intervention period (3 studies), the major-

ity lasted more than eight weeks (13 studies), with 16-week

(6 studies) duration being the most common, accounting for

69% of studies exceeding eight weeks, as shown in Figure

6. A 16-week duration aligns with the typical length of an

academic semester, making it easier to integrate AWE into

formal curricula. Moreover, short-term interventions may

yield less significant outcomes compared to long-term ones,

leading researchers to favor extended periods [37]. Addition-

ally, students require time to adapt to the feedback mecha-

nisms of AWE tools and to internalize corrective strategies

as part of their autonomous writing skills [10].

Figure 6. Study Duration Distribution.

The reviewed studies involved six different AWE sys-

tems(see Figure 7), with Grammarly (5 studies) and Cri-

terion (6 studies) being the most commonly used, while

studies conducted in China primarily adopted the local

AWE tool Pigai (6 studies). Criterion is based on ETS’s “e-

rater” engine, which also underpins the writing assessment

systems of standardized tests such as TOEFL and GRE,

thereby ensuring high research validity [24]. Grammarly, as

the most widely used AWE tool globally, is notable for

its browser-based plug-in format, which makes it the only

AWE system capable of supporting informal writing con-

texts [38] . Pigai, on the other hand, is tailored specifically

to the Chinese educational context, with its scoring rubric

directly aligned with the English writing assessment criteria

of China’s Gaokao and CET-4/CET-6 exams [12]). Its “tem-

plated feedback” mechanism—such as suggestions for a

three-paragraph structure—closely matches exam-oriented

writing requirements.

Figure 7. AWE Tools Usage Distribution.
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4.2. Quantitative Effects of AWE on Writing

Performance

This section focuses on the quantitative impact ofAWE

systems on university students’ writing performance, includ-

ing dimensions such as content development, organization,

coherence, accuracy, complexity, and fluency. Students’ per-

ceptions, attitudes, and emotional responses toward AWE

systems will be discussed under the next research question;

therefore, findings related to student perceptions are not in-

cluded in this section.

Through systematic literature retrieval, a total of 18

empirical studies that met the inclusion criteria were selected

for this section. Among these, five were purely quantitative

studies [39–42], and thirteen were mixed-methods studies.

From a technical standpoint, research indicates that

AWE systems can significantly enhance surface-level lin-

guistic accuracy, particularly in identifying and correcting

grammatical errors. Barrot’s study demonstrates that systems

such as Grammarly can substantially reduce severe gram-

matical errors but exhibit limited effectiveness in addressing

minor errors (Level 1) [43]. Empirical data from Saricaoglu

and Bilki reveal that the Criterion system can reduce gram-

matical errors—such as subject-verb agreement issues—by

75% [13].

Notably, while AWE improves text readability [41], re-

port an average increase of 1.71 points on the Flesch Read-

ability Index), it may also lead to a decline in linguistic com-

plexity, as evidenced by a 0.48-point decrease in grade-level

scores. Link et al.’s comparative study further highlights that

this simplification effect becomes more pronounced with

prolonged use, underscoring the need for careful evaluation

of AWE’s long-term impact on linguistic sophistication [8].

In the dimension of language structure and complex-

ity, AWE systems show differential effects. Sun and fan

confirmed that AWE has a positive impact on text organi-

zation and logical coherence [44], but the data fromAlgburi

et al. indicate that the improvement is relatively limited

(with organization structure scores only rising from 13.11 to

16.26) [42]. In terms of syntactic complexity, a longitudinal

study by Li and Lu found that after one semester of AWE

usage, T-unit length from students’work increased by 52.6%,

and the use of subordinate clauses rose by 71.9%, suggesting

that AWE can effectively promote the development of basic

language skills [45]. However, Chen and Cui pointed out that

this improvement mainly focuses on surface-level language

features, with weaker effects on deeper discourse cohesion

skills [17]. More concerningly, Zulkornain et al. found that

AWE might even lead to the simplification of sentence struc-

tures, a phenomenon that educators should be particularly

cautious about [41].

In terms of content quality, the role of AWE systems is

relatively limited. Xu and Zhang found that while low-level

learners can significantly improve content expression with

AWE assistance [27], Sun discovered that in terms of overall

content depth and idea development, the effect of AWE is far

less significant compared to teacher feedback [44]. Data from

Tian and Zhou show that students’ adoption rate of teacher

feedback is as high as 85.3%, while the adoption rate of

automated feedback is only 24.2% [46]. This significant gap

indicates that, in fostering higher-order writing skills, AWE

is currently unable to replace the personalized feedback pro-

vided by teachers. However, Diyyab’s study demonstrated

that when AWE is combined with the 7E teaching model, its

effectiveness in improving the depth of ideas and the quality

of arguments is significantly enhanced [47].

4.3. Learners’ Attitudes and Perceptions To-

wards AWE Tools

The data in this section are derived from two qualitative

studies [48,49] and the qualitative data from 13 mixed-methods

studies. Students’ perceptions of Automated Writing Evalua-

tion (AWE) systems exhibit multidimensional characteristics,

which can be summarized into the following key aspects:

Firstly, at the functional cognitive level, students’ eval-

uations of AWE systems show clear divergence. Nazari et al.

found that the vast majority of students (86.6%–97%) highly

valued the practical utility of the system in grammar check-

ing and spelling correction [39]. Saricaoglu, Bilki, and Wan

further confirmed that the real-time feedback mechanism

can significantly reduce writing errors (by up to 75%) [13,49].

However, Chen and Cui found that only 6.5% of students

believed the system provided effective support for higher-

order writing skills, such as content logic and coherence,

which aligns with the findings of Sun, Al-Inbari, and Al-

Wasy [17,44,50] . This reflects a clear deficiency in the current

AWE systems’ ability to support deep-level writing.

Secondly, in terms of emotional experience, the im-

pact of AWE systems exhibits a dual nature. Nazari et al.
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found that the positive aspects include a significant increase

in self-efficacy (Cohen’s d = 0.54) and a reduction in writing

anxiety (negative emotions d = -0.98), primarily due to the

system’s real-time feedback feature [39]. This finding is also

supported by Diyyab, Sari, and Han [47,51]. However, Bar-

rot pointed out that approximately 23% of students reported

feelings of frustration caused by false positives generated

by the system [43]. Additionally, Miranti and Widiati found

that upper-year students generally expressed concerns about

over-reliance on the system, a conflicting sentiment that was

also confirmed in the studies of Lee, Tian, and Zhou [20,46,52]

From the psychological and behavioral dimensions,

the impact of AWE systems presents multilayered complex-

ity. On the psychological level, Sari and Han confirmed

that AWE significantly enhances writing self-efficacy, par-

ticularly for anxious learners [51]. However, Barrot’s quan-

titative data show no significant effect on overall anxiety

levels, despite students’ subjective feedback indicating re-

duced stress [43]. This tension between behavior and cog-

nition is also reflected in usage patterns: students exhibit

a clear “tiered correction” phenomenon—adoption rates

for grammar-related corrections (99.5%) are much higher

than for content-related suggestions (58.4%) [43,49], with low-

level learners being more reliant on basic correction func-

tions [27,48]. This tiered characteristic is related to feedback

type preferences: Link et al. found that the adoption rate

for teacher feedback (76%) was significantly higher than for

automated feedback [8], but AWE-assisted peer assessment

was equally effective as purely manual feedback [50]. No-

tably, long-term users develop systematic revision strategies,

such as increasing the number of draft submissions [20], and

students consistently adopt feedback on meaning (74.8%)

at a higher rate than surface-level grammar corrections

(29.9%) [46]. This provides important guidance for AWE’s

feedback design—there is a need to balance technical cor-

rections with cognitive guidance.

It is noteworthy that when theAWE system is combined

with collaborative learning, students’ acceptance and effec-

tiveness of use significantly improve. Wan found that 90.8%

of students recognized the positive experience of using the

system in a group collaboration setting [49]. Additionally,

Ginting and Fithriani [48] demonstrated that the combination

of peer assessment and AWE is the most effective feedback

approach, a conclusion also supported by the comparative

study of Chen and Cui [17].

Finally, students have expressed clear expectations for

system improvements, focusing primarily on three aspects:

the specification of feedback quality [17,53], modernization

of the interface design [20,51], and the enhancement of multi-

lingual support [43,52]. These suggestions provide important

directions for the future development of AWE systems.

Overall, the current perception ofAWE systems among

university students can be characterized as “technological

acceptance but skepticism regarding depth” [13,39,49]. This

cognitive trait leads them to adopt an “instrumental usage”

pattern [27,44], where the system is seen as a tool for specific

stages of the writing process, while higher-order writing

tasks are left to human intervention [46,50]. This finding is

highly consistent with the main conclusions of 15 studies,

providing a comprehensive perspective on students’ complex

attitudes toward AWE systems.

4.4. Comparative Studies of Different Feed-

back Types

In recent years, numerous quasi-experimental stud-

ies have compared the effectiveness of AWE systems with

other feedback methods in EFL writing instruction. These

studies generally use a pre-test-intervention-post-test quasi-

experimental design, dividing students into experimental

groups (using AWE) and control groups (receiving teacher

or peer feedback), and evaluating the intervention effects

through quantitative analysis. Among the 20 studies re-

viewed, 11 explored the comparison of different feedback

types on university students’ writing performance. Specif-

ically, 5 studies focused on comparing AWE with teacher

feedback, 2 studies investigated the effects of AWE com-

bined with teacher feedback versus teacher feedback alone,

3 studies compared AWE with peer feedback, and 1 study

examined the long-term effects of AWE, teacher feedback,

and peer feedback on students’ writing process. Please refer

to Table 2 for more details.

In the comparative studies between AWE and teacher

feedback, the results indicate that AWE has unique advan-

tages in improving language accuracy and revision efficiency.

For example, Algburi et al. found that the Criterion system,

when integrated with the process approach to writing, signif-

icantly improved the writing quality of Iraqi undergraduates,
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even outperforming traditional teacher feedback (effect size

η² = 0.86) [42]. Additionally, Barrot showed that Grammarly

effectively reduces serious grammatical errors but has limited

improvement on minor mistakes like spelling errors. Fur-

thermore, real-time feedback from AWE and standardized

evaluation not only enhances revision efficiency but also

promotes students’ autonomous learning through metalin-

guistic explanations [43]. This advantage has been validated

in both business English writingand academic writing [42,44].

However, despite AWE’s strong performance in language

accuracy, its support for content development and text orga-

nization remains limited.

Table 2. Distribution of Studies by Feedback Type.

Feedback Type Number of Studies Researchers

AWE vs. Teacher Feedback 5

Algburi et al., 2024 [42]; Zulkornain et al., 2023 [41];

Hassanzadeh & Fotoohnejad, 2021 [40];

Barrot, 2021 [43]; Sun & Fan, 2022 [44].

AWE + Teacher Feedback vs. Teacher Feedback 2 Link et al., 2020 [8]; Sari & Han, 2024 [51].

AWE vs. Peer Feedback 3
Chen & Cui, 2022 [17]; Xie et al., 2020 [53]; Ginting & Fithriani,

2022 [48].

AWE vs.Teacher vs. Peer Feedback 1 Tian & Zhou, 2020 [46].

In addition to the comparative studies between AWE

and teacher feedback, two studies explored the differences

betweenAWE combined with teacher feedback and teacher

feedback alone. Link et al. focused on feedback behavior

and revision practices, finding that although the use of AWE

reduced the amount of low-level feedback from teachers, it

did not increase high-level feedback, and students tended to

ignoreAWE feedback at a relatively high rate (around 24%) [8].

In contrast, Sari and Han focused on psychological factors and

found thatAWE combined with teacher feedback significantly

improved students’ writing self-efficacy and performance but

had no significant impact on writing anxiety. In terms of

writing performance, both studies found that AWE combined

with teacher feedback was superior to teacher feedback alone

in terms of language accuracy [51], while Link et al. further

pointed out that teacher feedback alone had an advantage in

language complexity [8]. This suggests that AWE can serve

as a supplementary tool to teacher feedback, especially for

correcting lower-level language errors, but the quality of feed-

back still needs to be optimized, and efforts should be made

to help students better understand and apply the feedback.

In the comparative studies betweenAWE and peer feed-

back, existing research generally recognizes that both have

their respective advantages. Chen and Cui found that al-

though the iWrite system provides real-time feedback, it has

limited effectiveness in improving discourse coherence and

cohesion, with students generally perceiving its feedback as

too vague [17]. Peer feedback, on the other hand, was more

effective in establishing cohesion chains and improving text

coherence [16]. Xie et al. further found that the Pigai sys-

tem significantly enhanced lexical diversity and syntactic

complexity, but had little impact on discourse coherence,

while peer feedback, though improving writing scores and

accuracy, had a more limited role in language complexity [53].

Additionally, Ginting and Fithriani conducted a qualitative

case study and found that while Indonesian EFL students

acknowledged the practicality of Grammarly for quick gram-

mar checks, they preferred peer feedback, believing it offered

more interactive and targeted suggestions [48]. These find-

ings suggest that AWE is more suitable for language form

corrections, whereas peer feedback holds greater potential

in developing higher-order writing skills.

In addition to the aforementioned comparative studies,

Tian and Zhou conducted a 17-week case study in a natu-

ralistic setting, exploring the use of AWE, peer feedback,

and teacher feedback among Chinese university students

with varying levels of English proficiency in an online EFL

writing course. The study found that teacher feedback had

the highest adoption rate (85.3%), especially in terms of

content revisions. Peer feedback had a moderate adoption

rate (55.3%), with its value influenced by peer relationships,

while AWE feedback had the lowest adoption rate (24.2%),

primarily used for correcting grammatical errors [46]. The

study also indicated that learners’ feedback utilization pat-

terns were dynamic, influenced by behavioral, emotional,

and cognitive factors.
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4.5. Theoretical Interpretation of Findings

The integrated perspectives of Formative Assessment

Theory, Social Constructivism, Learner Autonomy, and the

Control-Value Theory of Achievement Emotions together

provide a coherent interpretive framework for the findings

presented in Sections 4.2–4.4.

The quantitative evidence demonstrates that AWE sys-

tems are most effective in enhancing surface-level linguistic

accuracy, which aligns with their role as formative assessment

tools that provide immediate, criterion-referenced feedback

to guide improvement. However, their limited contribution

to content development and discourse organization reveals a

lack of support for higher-order self-regulation—a core mecha-

nism of formative learning [54]. This imbalance indicates that

AWE fosters procedural accuracy but falls short in promoting

metacognitive engagement and reflective meaning construction.

Students’ strategic use of AWE systems further illus-

trates the principles of learner autonomy: they employ au-

tomated feedback for low-level corrections while deliber-

ately relying on human feedback for complex cognitive tasks.

Such selective engagement suggests that learners are not pas-

sive recipients of feedback but active regulators of their own

learning processes.

The comparative advantage of teacher and peer feed-

back in improving coherence and idea development can be

interpreted through Social Constructivism, which empha-

sizes dialogic meaning-making and scaffolding within the

learner’s Zone of Proximal Development (ZPD) [55]. When

AWE feedback is embedded within this collaborative ecol-

ogy, its efficiency and objectivity complement the interpre-

tive depth of human mediation, leading to more holistic writ-

ing development.

Finally, the Control-Value Theory provides insight into

the emotional ambivalence observed in learners’ responses.

While the immediacy of AWE feedback enhances perceived

control and strengthens self-efficacy, its impersonal and me-

chanical nature can sometimes diminish perceived task value

and trigger frustration.

4.6. Limitations of Current Research and Fu-

ture Directions

Despite the growing body of research onAWE systems,

several notable limitations remain. First, the geographical

distribution of studies is relatively narrow, with a strong fo-

cus onAsian EFL contexts, particularly in China [9,19], which

limits the generalizability of findings to broader ESLor multi-

lingual populations. Moreover, most participants are English

majors, while learners from other academic disciplines or

sociocultural contexts remain underrepresented [56].

Second, current research primarily emphasizes lower-

order writing features such as grammatical accuracy and lexi-

cal diversity [40], while higher-order skills like critical thinking,

logical structuring, and academic expression are often over-

looked [19]. Methodological issues also persist, including small

sample sizes, short intervention durations, and lack of control

groups, which weaken the internal validity of findings [53,56].

Additionally, few studies have tracked students’ actual

uptake ofAWE feedback or their cognitive engagement during

revision, leaving the learning mechanisms behind feedback

adoption underexplored [9]). While affective variables such as

writing anxiety and self-efficacy have been studied [57], results

remain inconsistent and sometimes contradictory.

Future research should broaden participant diversity,

explore the development of higher-order writing abilities,

and apply multidimensional evaluation frameworks such as

the CAF model [19]. The use of mixed methods and longitu-

dinal designs is also recommended to assess the long-term

effects of AWE. Furthermore, studies should investigate stu-

dents’ feedback literacy and how teachers integrate AWE

systems into instructional practices [57].

5. Conclusions

This study conducted a systematic review of 20 peer-

reviewed empirical studies published between 2020 and

2024, following the PRISMA framework, to examine the im-

pact of AWE systems on university students’ English writing

performance. The review focused on key dimensions such as

linguistic accuracy, syntactic complexity, feedback uptake,

and student perceptions, and compared AWE with teacher

and peer feedback.

Findings indicate thatAWE systems are particularly effec-

tive in enhancing grammatical accuracy and syntactic complex-

ity. Their real-time feedback and personalized diagnostic fea-

tures help improve writing efficiency and learner confidence, es-

pecially for anxiety-prone students. AWE also alleviates teacher

workload and offers scalable solutions for writing assessment.
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However, limitations remain. AWE feedback primar-

ily targets surface-level features, with limited support for

content development and logical coherence. Adoption rates

are sometimes low due to vague or mechanical feedback.

Cultural and individual differences also affect students’ trust

in and use of AWE systems. Moreover, most existing studies

are concentrated in Asian EFL contexts, focus on English

majors, and rely heavily on quantitative methods, lacking

longitudinal and qualitative depth.

Future research should diversify participant back-

grounds, including non-English majors and learners from

varied linguistic and cultural contexts. More attention is

needed on the potential of AWE to foster higher-order writ-

ing skills such as argumentation and rhetorical organization.

Mixed-methods and longitudinal designs are recommended

to better understand students’ engagement with automated

feedback. In addition, future work should explore strategies

for integrating AWE into classroom instruction and enhanc-

ing students’ feedback literacy, promoting more effective

and equitable writing pedagogy.
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Appendix A

Table A1. Research Matrix for AWE studies.

Author(s) &

Year
Country Participants AWE Tool

Comparison

Group

Research

Method
Duration Focus Key Findings

Nazari., (2021) Iran

120 EFL

postgradu-

ates

Grammarly

AWE-group

vs.

Non-AWE

group

Quantita-

tive

method

12 weeks

Engagement,

self-efficacy,

emotions

Improved

confidence and

autonomy;

reduced cognitive

load

Algburi et al,

(2024)
Iraq

52 EFL un-

dergraduates
Criterion

AWE

feedback vs.

Teacher

feedback

Quantita-

tive

method

10 weeks

Content

development,

organization

AWE group

outperformed in

content

development

Chen & Cui

(2022)
China

96 EFL un-

dergraduates
iWrite

AWE

feedback vs.

Peer

feedback

Mixed

method
4 weeks

Coherence

and cohesion

iWrite was

unclear and

ineffective in

improving

cohesion

Xie et al.,

(2020)
China

64 EFL

non-English

majors

Pigai

AWE

feedback vs.

Peer

feedback

Mixed

method
16 weeks

Accuracy,

lexical

diversity,

syntactic

complexity

AWE more

effective in

vocabulary and

complexity
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Table A1. Cont.

Author(s) &

Year
Country Participants AWE Tool

Comparison

Group

Research

Method
Duration Focus Key Findings

Delsa Miranty

& Utami

Widiati (2021)

Indone-

sia

100 EFL un-

dergtadutes
Grammarly None

Mixed

method
−

Students’

perceptions

by year level

Frequency

influenced

acceptance;

Wenji Li &

Zhihong Lu

(2020)

China

66 EFL

freshmen

non-English

majors

Pigai None
Mixed

method
5 weeks

Syntactic

complexity

Increased

sentence length,

subordination,

coordination

Jinfen Xu &

Shanshan

Zhang (2021)

China
65 EFL

sophomores
Pigai None

Mixed

method
15 weeks

Accuracy,

complexity,

fluency

Improved

accuracy, no

effect on

complexity

Rita Seroja Br

Ginting &

Rahmah

Fithriani (2022)

Indone-

sia

20 EFL un-

dergraduates
Grammarly

AWE

feedback vs.

Peer

feedback

Qualita-

tive

method

16 weeks

Feedback

frequency

and

preference

Peer feedback

valued for its

authenticity

Mohammad

Hassanzadeh &

Samira

Fotoohnejad

(2021)

Iran
53 EFL un-

dergraduates
Criterion

AWE

feedback vs.

Teacher

feedback

Quantita-

tive

method

12 weeks
Writing

quality

AWE more

consistent and

less burdensome

than teachers

Lili Tian & Yu

Zhou (2020)
China

5 EFL

sophomores
Pigai

AWE vs.

Peer vs.

Teacher

feedback

Mixed

method
17 weeks

Feedback

engagement

AWE had highest

feedback quantity

but lowest uptake

(29.9%)

Eman Aly

El-ssayed

Diyyab (2021)

Egypt

30 EFL

second-year

education

majors

Grammark None
Mixed

method
− Academic

writing skills

Improved

structure,

organization,

language use

Xinxin Wan

(2024)
China

250 EFL

university

students

Pigai None

Qualita-

tive

method

18 weeks

Attitudes

towards

AWE tool

Positive attitudes

influenced by

tools

Luqmanul

Hakim

Zulkornain et al.

(2023)

Malaysia
121 ESL un-

dergraduates
Grammarly

AWE

feedback vs.

Teacher

feedback

Quantita-

tive

method

10 weeks

Writing skills

and

readability

Skill improved,

readability

improvement

limited

Al-Inbari, F. A.

Y., & Al-Wasy,

B. Q. M. (2023)

Saudi

Arabia

44 EFL

students
WRITER

AWE-aided

vs. unaided

revision

Mixed

method
−

Peer/self-

revision

outcomes

AWE positively

supported both

revision types

Bo Sun &

Tingting Fan

(2022)

China

73 EFL

business un-

dergraduates

Pigai

AWE

feedback vs.

Teacher

feedback

Mixed

method
16 weeks

Writing

performance,

anxiety

Improved

organization;

anxiety

unchanged

Link, S.,

Mehrzad, M., &

Rahimi, M.

(2020)

Iran
28 EFL

students
Criterion

AWE +

teacher

feedback vs.

Teacher

feedback

Quantita-

tive

method

16 weeks

Revision

behavior,

writing

improvement

Improved

accuracy;

complexity

unchanged

Elif Sari &

Turgay Han

(2023)

Turkey
79 EFL un-

dergraduates
Criterion

AWE +

teacher

feedback vs.

Teacher

feedback

Mixed

method
16 weeks

Self-efficacy,

regulation,

anxiety

Boosted

self-efficacy;

anxiety

unchanged

Jessie S. Barrot

(2021)

Philip-

pines

70 ESL

students
Grammarly

AWE

feesdback vs.

Teacher

feedback

Mixed

method
14 weeks Accuracy

Reduced spelling

and punctuation

errors
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Table A1. Cont.

Author(s) &

Year
Country Participants AWE Tool

Comparison

Group

Research

Method
Duration Focus Key Findings

Lee, YJ. (2020)
South

Korea

2 EFL under-

graduates
Criterion None

Mixed

method
1 year

TOEIC

writing score,

fluency

Enhanced

grammar

awareness and

revision skills

Saricaoglu, A.

& Bilki Z.

(2021)

Turkey
114 EFL un-

dergraduates
Criterion None

Mixed

method
16 weeks

Grammatical

accuracy

Reduced

subject-verb

agreement and

other errors
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